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NPEJUCJIOBHUE

Y4eOHo-MpaKkTH4IecKoe mocodue mpeIHa3HAYeHO 7S CTYACHTOB
OaxanaBpuaTa HamnpasieHui «Ilpuknaanas MaTemaTHka U HHpOpMa-
TUKa», «MareMaTuka ¥ KOMIOBIOTEPHbIE HayKn», «MexaHHKa U Ma-
TEMAaTUYECKOE MOACTHUPOBAHUE).

[Tocobue cooTBeTCTBYET MporpaMMHBIM TpeboBanmsM Dee-
paJIbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA.

AKTyanbHOCTh CO3JaHHS JaHHOTO MOCOOMs OOyCIIOBJIEHA TEM,
YTO HE CYIIECTBYET COBPEMEHHBIX Y3KOCIECINAIN3UPOBAHHBIX y4eO-
HBIX M3JaHUI MO aHIJIMHCKOMY sI3bIKy. JlaHHOE mocoOue MoMOKeT
CTYJEHTaM OpPUEHTUPOBATHCS B aHTVIMHCKONW HAay4dHOH IUTepaType,
COCTaBHUTH CJIOBApPb-MUHHMYM II0 MaT€MaTHKE, OCBOUTH IPAKTHKY
pelIeHns MaTeMaTHYeCKHX 3a7]a4 Ha aHTJIUICKOM SI3BIKE.

[Tocobue crocoOCTByeT (POPMHUPOBAHUIO TAKUX KOMIICTCHIIHIA,
KaK YMEHHE aHaJU3UpOBaTh ayTEeHTUYHBIA MaTepual, U3BJIEKaTh MH-
(dopmanmio Ui JadbHEHIIEero MpakTUYecKoro NpUMEHEHUs, YMEHHE
MOHUMATh Y3KOCTIELHAIbHYIO JINTEPATYPY, YMEHHUE COCTABIATH CIIO-
Bapb 110 MaTEMaTHYECKUM TEPMUHAM, YMEHHUE y4acCTBOBaTh B 00CYXK-
JNEHUHM TEM, CBS3aHHBIX CO CIEHUAIBHOCTBIO (3aJaBaTh BOMPOCHI U
aJIeKBaTHO pearupoBaTh Ha HHX). Kaxmplii TEeKCT CHaOXEH rurep-
CCBUJIKaMU JJI CAMOCTOSITENIbHOTO U3yUEHUs IPETIOKEHHBIX TEM.

[{enn yuebHOTO ocobus «Basic Math in English» cnenyromue:
BO-TIEPBbIX, HAYYUTh CTYJEHTOB YMTATh MAaTEeMAaTUYECKYIO JIUTEpaTy-
Py, U3BJIEKas MIPHU 3TOM HAYYHYIO HH(GOPMAIIUIO C HYKHOU CTEMEHBIO
MOJTHOTHI ¥ TOYHOCTH, BO-BTOPBIX, CTYACHTHI JOJDKHBI YMETh Tepe-
BOAWTH AyTEHTHYHBIE MATEMAaTUYECKHE TEKCThI C aHTJUICKOTO S3bIKa
Ha PYCCKUH SI3BIK, B-TPETBUX, CTYACHTHI JIOJDKHBI IOCTUYb OIpesie-
NEHHOTO YPOBHS BIAJCHUS YCTHOW PEUbl0, KOTOPBIM MO3BOJIHI OBI
UM OecesoBaTh MO CHEIHAILHOCTH U JIENaTh YCTHBIC HAYYHBIC CO00-
LICHHUS.

[Ipu pa3paboTke HAHHOTO Y4eOHOrO IMOCOOMS YYHTHIBAIUCH
cnenytomue GakTopsl: 1) 1eap 00ydeHUs aHTIMUCKOMY SI3BIKY Ha
MaTeMaTU4eCKOM (aKybTeTe; 2) CTEeNeHb MOJATrOTOBICHHOCTH CTY-
JICHTOB ¥ creIu(rKa BOCTIPUITHS S3bIKa CTyACHTaMu; 3) TpeOOBaHUS
MPOrpaMMbl U KOJIMYECTBO YacOB, OTBEIACHHOE Ha 3aHATUA; 4) CHC-
TEMHOCTb U TIOCJIEJIOBATEIBHOCTD TIOJa4u MaTepHaa.
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[Tocobue cocrout m3 Tpéx paszmenoB (chapters): «Arithmeticy,
«Algebra», «Practical Grammar» u npunoxenus. Kaxnaplii paznen
o0beauHseT TeMbl (units). B kaxaoll TeMe NpUCYTCTBYIOT 3aJlaHus,
HalleJIeHHbIE Ha OTPa0OTKY 3HAHUS TEPMHUHOJIOTUH, PA3BUTHE I'paM-
MaTHYECKUX HABBIKOB, a TAK)KE MPEIJI0KEHBI TEKCTHI Isl pedeprupo-
BaHUS U MEpeBoJia C PYCCKOro s3bIKa HA aHTJIMHCKUI s3bIK U HA000-
pot. B kaxom TemMe umeercst pyopuka o0 HUHTEPECHBIX MaTeMaTHye-
CKUX (paKTax, IIyTOYHBIE MAaTEMAaTUYECKUE 3a7jaul U CTUXOTBOPEHMUS,
BBICKa3bIBAHUS O MAaTEMaTHKE, 3aJaHHsI HA JIOTUKY.

B mnepBom pasgesne «Arithmetic» coaepxurcs cemb TeM
(units). B xaxoii TeMe MpeCTaBICHBI 1BA ayTEHTUYHBIX TEKCTa IO
MaTematuke. Kaxxaplil TEKCT HanpaBiIeH Ha COBEPIIEHCTBOBAHUE Ha-
BBIKOB pa3jMYHBIX BUJIOB YTEHUs, pacIIMPEHHUE CIIOBAPHOIO 3araca,
COCTaBJICHUE TEPMHUHOJIIOTUIECKHUX CIIOBApEH, a TAKXKe MPEICTABICHBI
3aJJaHMs Ha NIEPEBOJI C PYCCKOTO s3bIKa HA aHIIMHCKUHM U Ha pedepu-
pOBaHUE aHTIMICKUX TEKCTOB.

Bropoii pa3nen «Algebra» coctoutr u3 BocbMu TeMm (units), B
KOTOPBIX CTYACHTHI 3HAKOMSITCS C alreOpandecKUMH BBIPAKCHUSIMH,
norapupmamu U T.1. Bce TEKCTHI SIBIIAIOTCS Ay TEHTUYHBIMH.

Tpernii pasgen «Practical Grammar» cocTouT U3 BOCEeMHa-
auaty teM. Llens qaHHOro pasnena — nath 00ObACHEHHE rpaMMaTHye-
CKHUX SIBIIGHUH, KOTOpPBIE BCTPEYAINCH IPU YTECHUU TEKCTOB B IIEPBOM
U BO BTOPOH IUIaBax, a TaKXke IPEACTaBUTh 3aJaHUs Ha OTPaOOTKY
3HaHUIl 0 rpamMmaTuku. B naHHOM paszene rpaMMmaTHdeckuil mare-
puan u3noxkeH B GopMme TaOIHIl Ha PyCCKOM SI3BIKE, YTO NAET BO3-
MO’KHOCTb CTYJI€HTaM JIy4llle MOHATh TpaMMaTudeckoe sipienue. [lo-
ciie 0OBSCHEHHS TPaMMaTHUECKOTO MaTepHaja MpeiaraloTcs 3aaa-
HUS Ha 3aKperyieHHue MOJy4YeHHbIX 3HaHuil. B pasnene mpencrasieH
CIHCOK JAaTUHCKUX TEPMHUHOB M TPUMEPHI UX HCIIOJIIb30BAaHUS B Ma-
TEMAaTUYECKUX TEKCTaX.

B npuaoxenun (Appendix) mpenocraBieHa HH(pOpMaIUs o
MaTeMaTU4YECKUX CHMBOJIaX, TAKUX Kak ajareOpanyeckue CHUMBOJIBI,
CHMBOJIBI BEPOSITHOCTH, JIOTHYECKHAE CUMBOJIBI U T.JI.

3. ®. I'aaumoBa
K. (pua. H., JOLEHT

Chapter 1. ARITHMETIC
Unit 1. The Ultimate Guide to Number Classification

We have been using numbers in everyday life. Everything from 0 to
22/7 might sound the same to most, but numbers differ from one an-
other. Based on their characteristics, they are classified in groups.
Read below for more details on each number group.

Real Numbers (R)

— All kinds of numbers that you usually think of — from bus route
numbers, to your weight, to pi and even the square root of pi! In short
everything!! Everything? Really? Real numbers are all numbers on a
number line. The set of R is the union of all rational numbers and all
irrational numbers.

Imaginary numbers

— Have you ever tried finding the square root of -1? If you haven’t,
try it on your calculator. It might show an error (if it is a dumb calc)
or it might show an ‘i’. That little ‘i’ is called an imaginary number.
In short square roots of negative numbers make imaginary numbers.
An imaginary number is a number which square is a negative real
number, and is denoted by the symbol i, so that /= -1. E.g.: -5i, 3i,
7.51, &c.

In some technical applications, j is used as the symbol for imaginary
number instead of i.

Complex Numbers (C)

— It’s rather simple! Make a combination of real and imaginary num-
bers and voila! You get a complex number. Stuff like 3+2i or 3/4i
make up complex numbers. Just think of it when you mix a real
number with an imaginary one, things do get a bit complex!

A complex number consists of two part, real number and imaginary
number, and is also expressed in the form a + bi (i is notation for
imaginary part of the number). E.g.: 7 + 2i

Rational Numbers (Q)

— Any number that can be written as a fraction is a rational number.
So numbers like S, s, even 22/7 and all integers are also rational
numbers.



A rational number is the ratio or quotient of an integer and other non-
zero integer: Q = {n/m |n,m [1 Z, m # 0 }. E.g.: -100, -20j, -1.5, O,
1, 1.5.

Irrational Numbers

— Simply the opposite of rational numbers i.e. numbers that can not
be written as fraction, like square roots of prime numbers, the golden
ratio, the real value of pi (22/7 is a mere approximation not the real
value of pi) are irrational numbers.

Irrational numbers are numbers which cannot be represented as frac-
tions. E.g.: \/2, \/3; T, €.

Integers (Z)

— Any number that is not a fraction and does not have a tail after the
decimal point is an integer. This includes both negative as well as
positive numbers as well as zero.

Integers extend N by including the negative of counting numbers: Z
={..,-4,-3,-2,-1,0,1,2, 3,4, ... }. The symbol Z stands for
Zahlen, the German word for "numbers".

Fractions

— Numbers that are expressed in a ratio are called fractions. This clas-
sification is based on the number arrangement and not the number
value. Remember that even integers can be expressed as fractions — 3
= 6/2 so 6/2 is a fraction but 3 is not.

Proper Fractions

— Whenever the value of the numerator in a fraction is less than the
value of the denominator, it is called a proper fraction. i.e. it’s bottom
heavy.

Improper Fractions

- Whenever the value of the denominator in a fraction is less than the
value of the numerator, it is called a improper fraction. i.e. it’s top
heavy.

Mixed Fractions

— All improper fractions can be converted into an integer with a
proper fraction. This combination of an integer with a proper fraction
is called a mixed fraction.

Natural Numbers (N)

— All positive integers(not including the zero) are Natural numbers.

8

Simply put, whatever you can count in Nature uses a natural number.
Natural numbers are defined as non-negative counting numbers: N =
{0,1,2,3,4, ... }. Some exclude 0 (zero) from the set: N * = N \{0}
={1,2,3,4,..}.

Whole Numbers

— All positive integers inclusive of the zero are whole numbers. Not a
big deal different from natural numbers.

Even Numbers

— All integers that end with a 0, 2, 4, 6, or 8 (including the numbers 0,
2, 4,6 & 8 themselves) are even numbers. Note that ‘0’ itself is an
even number. Also note that negative numbers can also be even so
long as they can be integrally divided by 2.

Odd Numbers

— All integers that are not even numbers are odd number.

Prime Numbers

- A natural number, more than one, which has exactly two distinct
natural number divisors: 1 and itself - is called a Prime number.
There can be infinite prime numbers.

Composite Numbers

— A positive integer which has a positive divisor other than one or
itself is a composite number. In other words, all numbers that are not
prime arc composite. http://myhandbook.info/class_number.html
Text for reading

Mathematics (from Greek pdOnuo mothéma, “knowledge,
study, learning”) is the abstract study of topics encompassing quan-
tity, structure, space, change, and other properties; it has no generally
accepted definition.

Mathematicians seek out patterns and formulate new conjec-
tures. Mathematicians resolve the truth or falsity of conjectures by
mathematical proof. The research required to solve mathematical
problems can take years or even centuries of sustained inquiry. Since
the pioneering work of Giuseppe Peano (1858-1932), David Hilbert
(1862—-1943), and others on axiomatic systems in the late 19th cen-
tury, it has become customary to view mathematical research as es-
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tablishing truth by rigorous deduction from appropriately chosen axi-
oms and definitions. When those mathematical structures are good
models of real phenomena, then mathematical reasoning can provide
insight or predictions about nature.

Through the use of abstraction and logical reasoning, mathemat-
ics developed from with application mathematical knowledge count-
ing, calculation, measurement, and the systematic study of the shapes
and motions of physical objects. Practical mathematics has been a
human activity for as far back as written records exist. Rigorous ar-
guments first appeared in Greek mathematics, most notably in
Euclid’s Elements. Mathematics developed at a relatively slow pace
until the Renaissance, when mathematical innovations interacting
with new scientific discoveries led to a rapid increase in the rate of
mathematical discovery that has continued to the present day.

Galileo Galilei (1564—1642) said, “The universe cannot be read
until we have learned the language and become familiar with the
characters in which it is written. It is written in mathematical lan-
guage, and the letters are triangles, circles and other geometrical fig-
ures, without which means it is humanly impossible to comprehend a
single word. Without these, one is wandering about in a dark laby-
rinth.” Carl Friedrich Gauss (1777—-1855) referred to mathematics as
“the Queen of the Sciences.” Benjamin Peirce (1809-1880) called
mathematics “the science that draws necessary conclusions.” David
Hilbert said of mathematics: “We are not speaking here of arbitrari-
ness in any sense. Mathematics is not like a game whose tasks are
determined by arbitrarily stipulated rules. Rather, it is a conceptual
system possessing internal necessity that can only be so and by no
means otherwise.” Albert Einstein (1879—1955) stated that “as far as
the laws of mathematics refer to reality, they are not certain; and as
far as they are certain, they do not refer to reality.”

Mathematics is used throughout the world as an essential tool in
many fields, including natural science, engineering, medicine, and
the social sciences. Applied mathematics, the branch of mathematics
concerned of to other fields, inspires and makes use of new mathe-
matical discoveries, which has led to the development of entirely new
mathematical disciplines, such as statistics and game theory. Mathe-
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maticians also engage in pure mathematics, or mathematics for its
own sake, without having any application in mind. There is no clear
line separating pure and applied mathematics, and practical applica-

tions for what began as pure mathematics are often discovered.
http://www.whatismathematics.com/what-is-mathematics/

EXERCISES

1. Translate the following words into Russian.

might, differ, weight, almost, dumb, rather, make up, complex, value,
approximation, tail, decimal point, include, as well as, voila! ar-
rangement, convert, whenever, simply put, inclusive, not a big deal,
integrally, infinite, distinct, in other words, encompass, properties,
accept, seek out, conjecture, resolve, falsity, sustained inquiry, re-
search, rigorous, appropriately, definition, phenomena, insight, pre-
diction, logical reasoning, exist, increase, familiar concept, charac-
ters, comprehend, conclusions, determine, stipulated, by no means,
essential, tool, applied mathematics, inspire, pure mathematics, for
one's sake.

2. Find the Latin abbreviations in the texts.
i.e .- id est - TO ecTh, etc.-et cetera - u Tak ganee, e.g.- exempli gratia
- j1at; "panu npuMmepa" — HalpuMep.

3. Translate the words into English.

BKpaTIle, a TaKXe, U, O 4yJ10, BCAKUN pa3 KOrja, Mpolie roBopsi, HU-
YEero CTPAIHOTO, B IIEJIOM BHUJE; HAIEno (0 IeJICHUH); YeTKO pasiiv-
YuMble, OECKOHEUHBIN, HHBIMU CJIIOBAMHU, BMECTHTbH;, BMEILIATh, CBOM-
CTBAa, MPUHATHL, PaA3bICKaTb, TUIIOTEC3d; HNPCIIOKCHUC, Pa3pPCIIMTD,
HUKOUM 00pa3oM He, paau, ¢ y4€ToM, MPHUKIaJHas MaTeMaTuka, mo-
HUMAHUC, UHTYHULUA, 3SHAKOMOC IMOHATHC.

4. Guess the meaning of these words.

base — based, classify — classification, every — everything, approxi-
mate — approximation, proper — improper, false — falsity, deduce —
deduction, predict — prediction, reason — reasoning, count — counting,
measure — measurement, conclude — conclusion, concept — concep-
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tual, apply — applied — application.

5. Translate the text into Russian.

The numerical digits we use today such as 1, 2 and 3 are based on the
Hindu-Arabic numeral system developed over 1000 years ago. It is
important to notice that no symbols for zero occur in any of these
early Hindu number system. They contain symbols for numbers like
twenty, forty, and so on. A symbol for zero had been invented in In-
dia. The invention of this symbol for zero was very important, be-
cause its use enabled the nine Hindu symbols 1, 2, 3,4, 5, 6, 7, 8 and
9 to suffice for the representation of any number, no matter how
great. The work of a zero is to keep the other nine symbols in their
proper place. Different names for the number 0 include zero, nought,
naught, nil, zilch and zip.

6. Choose from the terms above to complete each sentence.
additive, inverse, opposite, graph, integer, origin, quadrant, x-
coordinate, y-axis, negative integer, absolute value

1. Vertical bars before and after a number indicate , the dis-
tance a number is from zero on a number line.

2. A(n) is a number that can be graphed on a number line. 3.
When you a point, you locate its position on a coordinate
plane by drawing a dot at the location of its ordered pair.

4. The is the opposite of any number. When added to the
number, the sum equals 0.

5. The is the first number of an ordered pair. It corresponds to
a number on the x-axis.

6. The is the vertical number line of a coordinate plane.

7. A(n) is an integer less than zero.

8. The point at which the number lines of a coordinate plane intersect
is called the :

9. Two integers that are the same distance from 0 on a number line,
but on opposite sides of 0, are called

10. A(n) is one of four sections of a coordinate plane.

12

7. Translate the text into English.

JecatuyHas cuctemMa Hymepalnuu Bo3HukiIa B uauu. Brocnen-
CTBHH €€ CTaJIi Ha3bIBaTh «apabCKoi», IMOTOMY 4TO OHa ObLIa Tepe-
HeceHa B EBpony apabamu. L{udpbl, KOTOpPEIMH MBI 110JIb3yEMCsl, TO-
e Ha3bIBalOTCs apabckuMu. B 3Toi cucteMe BakHOE 3HAUCHHE HUMe-
€T YHCIIO «JIECATh», U IOITOMY CUCTEMA HOCUT Ha3BaHUE IE€CATHUHON
CHCTEMBI HyMEpaLUu.

8. Translate the following text.
Here are few amazing prime numbers, these prime numbers were
proved by the XVIII™ century.

31

331

3331

33331

333331

3333331

33333331
The next number 333333331 is not a prime number. Whereas it is
multiplied by 17x19607843 = 333333331.

9. Solve the following problems.

» Can you put ten sugar lumps into three cups so there is an add num-
ber of lumps in each cup?

» Tell me quickly: What time is it when it's 60 minutes to 2?

» Frederick the frog quite liked Freda the frog who was sitting on the
next stone to him on the pond. He began to wonder how many jumps
it would take him to land on the same stone as her. The 11 stones
were equally spaced in a circle around the pond. Frederick could
jump over two stones at a time, landing three away, while Freda
could clear one stone in each jump, landing two away. They both
jumped simultaneously and Freda always jumped anticlockwise. In
which direction should Frederick keep jumping for the quickest ren-
dezvous, clockwise or anti-clockwise?
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Unit 2. The Laws of Arithmetic

When evaluating expressions, you don’t always have to follow
the order of operations strictly. Sometimes you can play around with
the expression first. You can commute (with addition or multiplica-
tion), associate (with addition or multiplication), or distribute (mul-
tiplication or division over addition or subtraction).

When simplifying an expression, consider whether the laws of
arithmetic help to make it easier.

Example: 57(71) + 57(29) is much easier to simplify if, rather
than using the order of operations, you use the “distributive law” and
think of it as 57(71 +29) = 57(100) = 5,700.

The Commutative and Associative Laws

Whenever you add or multiply terms, the order of the terms
doesn’t matter, so pick a convenient arrangement. To commute
means to move around. (Just think about what commuters do!)

Example: 1 +2+3+4+5+6+7+8+9=1+9+2+8+3+
7+ 4+ 6 + 5 (Think about why the second arrangement is more con-
venient than the first!) Whenever you add or multiply, the grouping
of the terms doesn’t matter, so pick a convenient grouping. To asso-
ciate means to group together. (Just think about what an association
is!)

Example: (32 x 4) x (25 x 10) x (10 x 2) =32 x (4 x 25) x (10
x 10) x 2 (Why is the second grouping more convenient than the
first?) Whenever you subtract or divide, the grouping of the terms
does matter. Subtraction and division are neither commutative nor
associative. Whenever you subtract or divide, the grouping of the
terms does matter. Subtraction and division are neither commutative
nor associative.

Example: 15—-7—-2#7 - 15 -2 (So you can’t “commute” the
numbers in a difference until you convert it to addition: 15 + =7 + -2
=-T7+15+-2)24+3+2+#3+2+24(So you can’t “commute”
the numbers in a quotient until you convert it to multiplication:

1 1 1 1

24 x —x —=—x—x24
3 2 3 2
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The Distributive Law

When a grouped sum or difference is multiplied or divided by
something, you can do the multiplication or division first (instead of
doing what’s inside parentheses, as the order of operations says) as
long as you “distribute.” Test these equations by plugging in numbers
to see how they work:

Example: a(b +c)=ab + ac

(b+c) b ¢

- = 4

a a a

Distribution is never something that you have to do. Think of it
as a tool, rather than a requirement. Use it when it simplifies your
task. For instance, 13(832 + 168) is actually much easier to do if you
don’t distribute: 13(832 + 168) = 13(1,000) = 13,000. Notice how
annoying it would be if you distributed. Use the distributive law
“backwards” whenever you factor polynomials, add fractions, or
combine “like” terms.

Example:

3 a 3+a

b s b SNT-20T=37

Follow the rules when you distribute! Avoid these common mis-
takes:

2
G+4" s not 3+ 4 (Tempting, isn’t it? Check it and see!)
3(4 x 5) is not 3(4) x 3(5).

It is interesting to know...

e 111111111 x 111111111 =12345678987654321

e What comes after a million, billion and trillion? A quadrillion,
quintillion, sextillion, septillion, octillion, nonillion, decillion and
undecillion.

e The smallest ten prime numbers are: 2, 3, 5, 7, 11, 13, 17, 19, 23
and 29.

e The name of the popular search engine ‘Google’ came from a mis-
spelling of the word ‘googol’, which is a very large number (the
number one followed by one hundred zeros to be exact).

http://www .kidsmathgamesonline.com/facts/numbers.html
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The life and numbers of Fibonacci

Have you ever wondered where we got our decimal numbering
system from? The Roman Empire left Europe with the Roman nu-
meral system which we still see, amongst other places, in the copy-
right notices after TV programmes (1997 is MCMXCVII).

The Roman numerals were not displaced until the 13th Century
AD when Fibonacci published his Liber abaci which means "The
Book of Calculations".

Fibonacci, or more correctly Leonardo da Pisa, was born in Pisa
in 1175AD. He was the son of a Pisan merchant who also served as a
customs officer in North Africa. He travelled widely in Barbary (Al-
geria) and was later sent on business trips to Egypt, Syria, Greece,
Sicily and Provence.

In 1200 he returned to Pisa and used the knowledge he had
gained on his travels to write Liber abaci in which he introduced the
Latin-speaking world to the decimal number system. The first chapter
of Part 1 begins:

These are the nine figures of the Indians: 98 76 54 3 2 1. With
these nine figures, and with this sign 0 which in Arabic is called
zephirum, any number can be written, as will be demonstrated.

Root finding

Fibonacci was capable of quite remarkable calculating feats. He
was able to find the positive solution of the following cubic equation:

x’ +2x> +10x =20

What is even more remarkable is that he carried out all his work-
ing using the Babylonian system of mathematics which uses base 60.
He gave the result as 1;22,7,42,33.,4,40 which is equivalent to:

22 7 42 33 4 40
+—+ + + + +
60 60> 60° 60* 60° 60°

It is not known how he obtained this, but it was 300 years before
anybody else could find such accurate results. It is quite interesting
that Fibonacci gave the result in this way at the same time as telling
everybody else to use the decimal number system!

Fibonacci sequence

Fibonacci is perhaps best known for a simple series of numbers,
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introduced in Liber abaci and later named the Fibonacci numbers in
his honour. The series begins with 0 and 1. After that, use the simple
rule: Add the last two numbers to get the next. 1, 2, 3, 5, 8, 13, 21,
34, 55, 89, 144, 233, 377, 610, 987,...You might ask where this came
from? In Fibonacci's day, mathematical competitions and challenges
were common. For example, in 1225 Fibonacci took part in a tour-
nament at Pisa ordered by the emperor himself, Frederick II. It was in
just this type of competition that the following problem arose:
Beginning with a pair of rabbits, if every month each productive
pair bears a new pair, which becomes productive when they are 1

month old, how many rabbits will there be after n months?
http://plus.maths.org/content/life-and-numbers-fibonacci

EXERCISES
1. Read the words and translate them into Russian.
evaluate expression, follow, strictly, simplify an expression, consider,
rather than, whenever, it doesn't matter, convenient, arrangement,
neither ... nor, convert, instead of, tool, for instances, annoy, notice,
avoid, introduce, order, wonder, gain, capable, carry out, remarkable,
accurate, sequence, competition, challenge, take part.

2. Guess the meaning of these words.

arrange — arrangement, commute — commuter, group — grouping, dif-
fer — different, require — requirement, express- expression, commute
— commuter — commutative, remark — remarkable, associate — asso-
ciative, distribute — distributive, compete — competition, spell — mis-
spell.

3. Translate the words into English.

HH ... HU, ONPEIEIUTh, CIEA0BATh, CTPOrO, YIPOCTUTh, PACCMATPHU-
BaTh, BMECTO TOT'O, UYTOOBI, BCEraa, KOraa, 3TO HEC MMECT 3HAYCHUS,
yIOOHBIN, MpaBWIbHAS KOH(MUTYpAlMs, CBECTH; CBOIUTH, BMECTO,
WHCTPYMEHT, HAIIPUMEDP, 3aMETUTh, N30eraTh, MOPSIO0K, CIIOCOOHBIMH,
MPUOOPECTH, BHIMIOIHUTD, BBIIAIOIINICS, TOYHO ONPEACIEHHBIN, TO-
CJIEI0OBATEIbHOCTh, COPEBHOBAHKE, UCIIBITAHUE, IPUHSThH yYaCTHE.
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4. Replace the words in Russian with English words.
understanding, essential, important, simple, concise, bad, conven-
tional, correct, easy

1. This statement is (camoe cxkaroe). 2. This definition is (He Takoe
cymecTBeHHoe, Kak) the previous one. 3. These symbols are (6omnee
obmenpuHaThl, ueM) the new ones. 4. This feature is (cTonb xe Bax-
Ha, kak) the other one. 5. The direct method is (camsbrit mpocToit) 6.
This relation is (camoe npaBunbHOe). 7. He has a (srydmiee monuma-
nue) of all these relations. 8. She understands English (xyxe, uem) I
do.

5. Translate the text into Russian.

Can you understand your calculator when it speaks to you? Enter the
number 0.7734 and turn your calculator upside down. What does it
say? Is your calculator happy or sad? Enter the number 334.334 and
turn your calculator upside down. What's the answer? Your calculator
has got an English name. Enter the number 227. Multiply it by 2 and
then by 17 and turn your calculator upside down. What's its name? Is
your calculator rich? What has he got in his pockets? Multiply 3319
by 16, add 600 and turn your calculator upside down to find the an-
Swer.

6. Solve the following puzzles.

» The Dopey Dice Company manufacture dice with opposite faces
that do not all total seven, contrary to the case with normal dice.
Not only that, but sometimes they make a die whose faces are ori-
entated differently to those of their regular dice. This is the case in
the diagram above, where three of the views are of the same die
and the other view is of a rogue die Which is the odd one out?

» At the reading of Elijah Polyp's will, his two sons Nabber and
Grabber were eagerly waiting to learn how much land they had in-
herited. The big moment had arrived. The lawyer, who was rather
drunk, fumbled in his briefcase, took out the will, and belched
loudly. 'Out of the 8235 acres left to my two sons, Nabber gets
1647, and Grabber gets the rest.' With that, the lawyer wrote the
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message 'Nabber 1647/8235' on his notepad and went in search of
the toilet. Being mean, Grabber took the notepad and a rubber, and
tried to reduce Nabber's share by rubbing out exactly one digit in
the numerator and denominator. Curiously, the remaining six dig-
its gave the same magnitude as before. So Grabber rubbed out a
further digit on the top and bottom. Still the same magnitude!
Footsteps in the corridor signalled the lawyer's return. In a last act
of desperation, Grabber erased one last digit from the top and bot-
tom. As the lawyer entered the room, Grabber realised that all his
attempts had failed to alter the magnitude in front of him. The
lawyer returned the notepad to his briefcase and Nabber and
Grabber got their rightful proportions. What was the order of the
three pairs of digits that Grabber erased?

» The cost of a car tire is $45 plus $10 per order regardless of the
number of tires purchased. If Mrs. Sato places an order for $190,
use the equation 457 + 10 = 190 to find the number of tires ¢ she
purchased.

» Which number when added to 5/4 gives the same result as when it
is multiplies by 5/4?

» A two-digit number, read from left to right, is 4.5 times as large as
the same number read from the right to left. What is the number?

7. Translate the following jokes into Russian.

e Mathematicians never die, they just lose their functions!

¢ (Q: When things go wrong, what can you always count on?
A: Your fingers.

e Several people were asked the following problem: Prove that all
odd integers higher than 2 are prime! Mathematician: "3 is prime,
5 is prime, 7 is prime, and by induction, we have that all the odd
integers are prime." Statistician: "100% of the sample 5, 13, 37, 41
and 53 is prime, so all odd numbers must be prime."

¢ Q: How do you know when you've reached your Math Professors
voice-mail?
A: The message is "The number you have dialed is imaginary.
Please, rotate your phone by 90 degrees and try again..."

http://www jokes4us.com/miscellaneousjokes/mathjokes/mathriddl
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Unit 3. The Order of Operations

Don’t confuse the key words for the basic operations: Sum
means the result of addition, difference means the result of subtrac-
tion, product means the result of multiplication, and guotient means
the result of division.

The Inverse Operations

Every operation has an inverse, that is, another operation that
“undoes” it. For instance, subtracting 5 is the inverse of adding 5, and
dividing by - 3.2 is the inverse of multiplying by -3.2. If you perform
an operation and then perform its inverse, you are back to where you
started. For instance, 135 x 4.5+ 4.5 x 135. No need to calculate!

Using inverse operations helps you to solve equations. For ex-
ample, 3x - 7 =38

To “undo” - 7, add 7 to both sides: 3x =45

To “undo”% 3, divide both sides by 3: x =15

Alternative Ways to Do Operations

Every operation can be done in two ways, and one way is almost
always easier than the other. For instance, subtracting a number is the
same thing as adding the opposite number. So subtracting -5 is the
same as adding 5. Also, dividing by a number is exactly the same
thing as multiplying by its reciprocal. So dividing by 2/3 is the same
as multiplying by 3/2. When doing arithmetic, always think about
your options, and do the operation that is easier! For instance, if you
are asked to do 45 + -1/2, you should realize that it is the same as 45
x -2, which is easier to do in your head.

The Order of Operations
Rules for doing mathematical operations in the correct order

P operate within the parenthesis first

E exponents (or powers) next

D division and

M multiplication (left to right)

A addition and

S subtraction (left to right)

Don’t forget the order of operations: P-E-MDAS. When evaluat-
ing, first do what’s grouped in parentheses (or above or below frac-
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tion bars or within radicals), then do exponents (or roots) from left to
right, then multiplication or division from left to right, and then do
addition or subtraction from left to right. What is 4 — 6 ~ 2 x 3? If
you said, you mistakenly did the multiplication before the division.
(Instead, do them left to right). If you said -3 or -1/3, you mistakenly
subtracted before taking care of the multiplication and division. If
you said -5, pat yourself on the back!

How to Train Your Brain

Your brain, like all of the other muscles in your body, needs ex-
ercise and training. A lot of people have completely untrained brains.
Do you want to get your brain in shape? Following the steps below
you can improve your brain usage, "exercise" your brain, and keep
your brain from becoming too lazy:

e Include some basic problems in your day. These can include,
but aren't limited to: basic arithmetic, puzzles like crossword and su-
doku, games that require thought like chess, etc. These problems re-
quire your brain to work and not only help train your brain, but make
you better at these things (maybe you'll become a chess master).

eInclude exercise in your day. Not only can exercising your
brain help it, but exercising other parts of your body may help, too.
Exercise has many mental benefits such as improving cognitive func-
tioning, reducing the risk of developing dementia, and many other
benefits, too. You can also supposedly think better after exercise, so
it would also be a good idea to exercise your body immediately be-
fore you exercise your brain.

e Eat a good breakfast. Eating the right breakfast can have quite
an impact on brainpower. It has been shown that kids who have fizzy
drinks and sugary snacks for breakfast perform poorly on tests of
memory and attention. Eating a good breakfast everyday will also
insure that you have the energy throughout the day to exercise your
mind and body. Eating a diet rich in nutrients can help. Studies show
that a diet rich nutrients like antioxidants and vitamins boosts cogni-
tion and memory.
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e Limit the television you watch. When you watch TV, your
brain goes into neutral. In one study says that people watching TV
had increased alpha brain waves — their brains were in a passive state
as if they were just sitting in the dark. TV watching has been tied to
low achievement of course, and why would you want that?

e Laugh. Studies have shown that people are typically better at
solving exercises designed to measure creative thinking right after
exposure to comedy. Subjects claimed that they felt more alert, ac-
tive, interested, and excited after watching comedy. There's a caveat,
though: Humor can be distracting and may decrease performance on
non-creative tasks.

e Learn something new. By learning something else, you are ex-
ercising an important skill of your brain - the ability to learn. By
searching wikihow or some other site, you can learn something that
will be helpful to you in the future and help your brain, too.

eTry fun challenging mental tasks like reading a hard book,
learning a different language, or using your other hand for something
you typically do (like eating, brushing your teeth, writing a story, or
playing an instrument for starters, in order from least to most diffi-
cult). This will be fun and strengthens the connections (synapses) be-
tween nerve cells in the brain.

eDon't do stuff you don't want to do. If you get bored doing
mental Math problems, don't do them. Don't feel you have to do it
just to make your brain better. If you don't enjoy it, you won't learn
anything! Exercising your brain isn't just something you do once. Try
fitting in these steps every day. Like other exercise, it is only really

effective if it is done more than once.
http://www.wikihow.com/Train-Y our-Brain

EXERCISES
1. Read the words and translate them into Russian.
confuse, mean, inverse, for instance, perform, solve, almost, recipro-
cal, options, realize, do in your head, forget, evaluate, braces, brack-
ets, untrained, improve, usage, include, benefit, cognitive, reduce,
supposedly, immediately, impact, brainpower, memory, attention,
insure, throughout, achievement, measure, thinking, exposure, claim,
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alert, caveat, distract, nutrient, boost, once, challenge, strengthen.

2. Form nouns of the following verbs.

-ing — to count, to move, to place, to contain, to find, to mean, to
solve, to try, to undertake, eat, exercise.

-ation — to determine, to represent, to evaluate.

-ion — to express, to operate, multiply.

3. State the functions of the Participle I.

1. We have defined these sets as being equal. 2. Let us try dividing
these numerals. 3. It is no use performing this operation now. 4. Hav-
ing reduced the fraction we obtained the expected result. 5. The entire
situation is being slightly changed. 6. We know of their having suc-
ceeded in finding an appropriate explanation. 7. When working with
these signs one must be very careful. 8. On obtaining the difference
one must check the result by addition to make sure it is correct.

4. Find the solutions to these problems.

» Without parentheses, the expression 8 + 30 ~ 2 + 4 equals 27.
Place parentheses in the expression so that it equals 13; then 23.
Use the order of operations and the digits 2, 4, 6, and 8 to create an
expression with a value of 2.

» After taking Mother to the cinema, I began to take her home.
However, when I looked back I saw that I'd left Father. What was
his name?

» If it takes four men eight days to dig four holes, how long does it
take one man to dig half a hole?

5. Try to do these operations.

Think of any number greater than five. What is your number?

1. Multiply your number by ten. What is the result? 2. Add sixteen to
your new number. What is the result? 3. Divide your new number by
two. What is the result? 4. Subtract three from your new number.
What is the result? 5. Square your new number. What is the final
number?
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Unit 4. Types of Fractions

In this Unit you will deal with fractions. Fractions consist of two
numbers: a numerator (which is above the line) and a denominator
(which is below the line).

Sometimes it helps to think of the dividing line (in the middle of
a fraction) as meaning "out of." In other words, 3/5 would also mean
3 "out of" 5 equal pieces from the whole pie. All rules for signed
numbers also apply to fractions.

To reduce a fraction to lowest terms, you are to determine the
greatest common factor. The greatest common factor is the largest
possible integer by which both numbers named in the fraction are di-
visible.

From the above you can draw the following conclusion: mathe-
matical concepts and principles are just as valid in the case of rational
numbers (fractions) as in the case of integers (whole numbers).

You may conclude that dividing both of the numbers named by
the numerator and the denominator by the same number, not 0 or 1
leaves the fractional number unchanged. The process of bringing a
fractional number to lower terms is called reducing a fraction.

How do you reduce a fraction to its lowest terms?

Reducing a faction to lower terms means finding an equal frac-
tion with a smaller numerator and denominator. Reduce 8/10 to low-
est terms. The fraction 4/5 is in lowest terms because no number ex-
cept 1 will divide evenly into both 4 and 5. Check your work by
cross-multiplying. The fractions 8/10 and 4/5 are equal fractions.
Both parts of the fraction need to be divisable by the same figure then
that will give you a lower term. i.e. 2/4 is divisable by 2 hence it is
1/2.

Fractions which represent the same fractional are called equiva-
lent fractions. The numerator and the denominator in this fraction are
relatively prime and accordingly we call such a fraction the simplest
fraction for the given rational number.

Types of Fractions The three types of fractions are: proper
fraction, improper fraction, mixed fraction.

Proper fraction: Fractions whose numerators are less than the
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denominators are called proper fractions. The proper fraction is
known as the numerator part is smaller than the denominator value.
The common format of the fraction is numerator / denominator.

Improper fraction: Fractions with the numerator either equal
to or greater than the denominator are called improper fraction. Im-
proper fraction is a fraction, where the top number of fraction that the
numerator is greater than or equal to its own denominator (bottom
number) and the value of that fraction is greater than or equal to one.
Fractions representing values less than 1, like two thirds, for exam-
ple, are called proper fractions. Fractions which name a number equal
to or greater than 1, like two seconds or three seconds, are called im-
proper fractions.

Mixed fraction: A combination of a proper fraction and a
whole number is called a mixed fraction. 1t is the combination of in-
teger + proper fraction otherwise we tell as integer followed by
proper fractions ( please note that for integers we should only con-
sider the negative integers, as every whole number is an integer but
not every integers are not whole numbers).

It can be also explained as a combination of both whole number
and a proper fraction. There are numerals, like one and one second,
which name a whole number and a fractional number. Such numerals
are called mixed fractions. http://www.math-only-math.com/Types-of-Fractions.html

It is interesting to know:

e The word "fraction" originates from the Latin word. The Latin
word "fractus" is also the root for the English word "fracture". A frac-
tion can be written in the form of a/b, where the "/" symbol is called a
slash or a vinculum, e.g. 1/3 = 0.333333... can be written as 0.3
(which a vinculum above the value 3 in 0.3) to indicate that the value
3 repeats itself infinitely. It is used in Boolean algebra (AND, OR,
NOT), too. For example, A (with a vinculum above the letter A)
means NOT A.

* The Riemann hypothesis is now regarded as the most significant
unsolved problem in mathematics. It claims there is a hidden pat-tern
to the distribution of prime numbers—numbers that can’t be factored,
such as 5, 7, 41, and, oh, 1,000,033.
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Why do we study Math in the first place?

I won’t lie to you. The chances of you ending with a job that re-
quires you to use Sin, Cos and Tan every day, or know all six circle
theorems, is pretty remote. And when you are older, the chances of a
gorgeous woman/man coming up to you and saying “I would love to
go out with you, but if you could just tell me four properties of a tra-
pezium first” are pretty slim as well.

But that is not why we study Math. We study Math because it
teaches us a way of thinking. It provides us with a method of solving
a whole host of life’s problems away from the classroom.

Firstly, there are the obvious ones like making sure you have
enough change for the bus, deciding whether those pair of jeans that
are in the sale are actually the bargain of the year or not, and working
out whether buying the 2kg packet of salted peanuts is actually better
value than the 200g one, and debating whether you need 2kg of salted
peanuts in the first place.

But there are much bigger and much more important problems
than that. I am talking about problems such as deciding where is best
to go for your holidays, how big a mortgage you can afford, which
new car should you buy and what type of vehicle financing is avail-
able, should you go on a diet, should you take that new job, is this
person really going to be the love of your life?

These problems may not appear to have anything to do with the
Math you study in school. But they do. All problems we encounter
every day have something in common. They all contain a certain
amount of information which must be weighed up, sorted out, and
then processed in a certain order. And once that information has been
processed, it must be interpreted so that an intelligent decision can be
made. All this requires planning, logical thinking, maybe a bit of ex-
perimentation, and then some evaluating and testing to make sure that
the decision you have reached is the best one.

Well, believe it or not, many of these skills are needed and de-
veloped when studying Math. Imagine you are presented with nasty
looking question about a tower casting a shadow across the ground,
and given some information about the length of the shadow and the
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angle of the sun, you have to work out the height of the tower.
Sounds like fun, hey?

Now, let’s just think about what you would need to do to get the
answer. Firstly, you would need to weight up all the information and
decide what kind of problem this was. Once you are happy that it is
trigonometry, next you need to present all the information in a sim-
ple, manageable way, maybe by drawing a right-angled triangle. Next
up you must decide what formula you need to use and what calcula-
tions you need to do. This then requires skills such as multiplying,
dividing, re-arranging formulae, calculator skills, and rounding.
When you have your answer, you must then check it makes sense by
putting it back into the context of the question. Does it make sense
for the tower to be 3,569m high? Probably not, so you may have
made a mistake, so you go back and look through your working to
solve it.

That’s a lot of processes involved in answering a question, but
studying Math teaches you to do all of them automatically, without
even really thinking too much about what you are doing. Studying
Math trains you up to be an expert problem solver, and if you can

solve life’s many problems, then you will be doing alright.
http://www.mrbartonmaths.com/whatuse.htm

EXERCISES

1. Read the words and translate them into Russian.

deal with, consist of, let us know, equal, consider, thus, in other
words, mean, apply, reduce, determine, the greatest common factor,
conclusion, concept, valid, case, except, check, cross-multiplying,
hence, value, either ... or, explain, both ... and, a trapezium, slim, as
well, provide, host, obvious, bargain, work out, mortgage, afford,
available, appear, encounter, weigh up, sort out, process, require,
evaluate, imagine, make sure, skill, make sure, skill, manageable, re-
arrange, formulae, rounding, check, make sense, tower, make a mis-
take, look through, solve.

2. Read the words and try to guess their meanings.
follow — following, conclude — conclusion, fraction — fractional,
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change — unchanged, rational — rationalize — irrational, to reduce —
reduction — reducing, even — evenly, divide — divisible, relative —
relatively, according — accordingly, common — uncommon, divisible
— divisibility, equal — unequal, quantity — quantitative, represent —
representation, value — valuable — valueless, name — nameless, great —
greatness, to mix — mixture — mixer, change — unchanged — change-
less, simple — simplify — simplicity.

3. Answer the following questions.

1. What is a common fraction called? 2. What is a proper fraction
called? 3. Is the value of a proper fraction more or less than 1? 4.
What do we call mixed numbers? 5. How do you reduce a fraction to
its lower terms?

4. Translate the words from Russian into English.

MO3BOJIUTH ce0e, OMMOAThCs, PEIIUTh, BCTPETUTHCS, B3BECHUTD, JICIIE-
Bas MOKYyIKa, pacCMaTpUBaTh, OLIEHUBATh, IPEICTaBUTh, pa3OupaTh-
csl, peliaTh, yMEHHUE, ONMPEACITUTh, BEIBOJI, OOBSICHUTD, IPYTUMH CJIO-
BaMH, J1100..1100, 3HaUeHHUEe, TPUMEHUTh, KPOME, ITPOBEPUTD, U...H,
cleI0BaTeNIbHO, HAMOONIBIINI OO AeTUTENb, YETHIPEXYTOIbHUK
C HemapajuieIbHbIMU CTOPOHAMHU.

5. Make up the questions to each sentence.

1. She is to agree with him. (why) 2. We are to write that test during
the previous lesson. (what kind of) 3. He is able to turn the switch.
(how) 4. You are to multiply these prime numbers. (how) 5. She can
summarize the results. (when) 6. You may know the associative
property. (why) 7. He is to group all the even numbers on the one
side. (how) 8. He may read his paper at the seminar. (who)

5. Translate the sentences into English

1. IpoOb, y KOTOpOW YUCIUTENIb MEHBIIIC 3HAMEHATEIS, Ha3bIBACTCS
MpaBWIbHON Apo6Obto. IlpaBunbHas OpoOb MeHbIIE E€AMHULBL. 2.
JpoOb, y KOTOPOI YHCIUTENh PAaBEH 3HAMEHATEIIO UK OOJIBIIE €ro,
Ha3bIBAETCS HEMPaBWIbHOM ApoObio. Takum 00pazom, HEMpaBUIIbHAS
npoOb WK paBHA equHUIlE, uau Oonbiie e€. 3. Uucna, KoTopsie co-
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CTOSIT M3 LEJIOTO Yncia U ApoOu, Ha3bIBACTCSI CMEUIAHHBIMU YHCIIa-
Mmu. 4. CokpallieHueM IpoOH Ha3bIBAeTCs 3aMeHa e€ JAPYroil, paBHON
el poObl0 C MEHBIIMMHU YJICHAMH, IYyTEM [EJICHUS YUCITUTENS U
3HaMEHATeNsl Ha OJJHO U TO YHUCJIO. DTO YUCIIO Ha3bIBa€TCS HAMOOb-
UM OOIIMM AenuTeNeM. 5. Mbl yke 3HaeM, 4TO Kaxaas ApoOb ume-
€T YHUCIIUTENb U 3HaMeHaTenb. 6. Ha 4yTo yka3piBaeT 3HaMeHaTenb? 7.
Ha uro yxaseiBaer umciurens? 8. JlpoOu, Ha3bIBAIOIIME YHUCIIO
0ojbllle, YeM €AMHMIIA, HA3bIBAIOT HEMPaBWIbHBIMU JApoOsMHU. 9.
Haiite nmpumep cmerranHoi apo6u. 10. Uro Bbl 3HaeTe 00 HKBUBa-
JICHTHBIX APOOsX?

6. Translate the text into Russian.

Fractions indicate division, the numerator being a dividend, the de-
nominator a divisor, and the value of the fraction the quotient. A frac-
tion can be reduced to lower terms if the numerator and the denomi-
nator are divisible by a single number that is if they have a common
divisor. In order to reduce a fraction to its lowest terms, therefore, it
is seen at once that the greatest common divisor must be used.

7. Find the solutions to these problems.

» Five children enter for a checkers match. Each one has to play
every other one. How many games must they play?

» The summer Olympics occur every four years. If the last summer
Olympics happened in 2000, when are the next three times that it will
occur? What type of sequence do the Olympic years form?

» A friend of mine's grandfather is younger than his father? How is
this possible?

» A certain family has three children, and half the children are boys.
How is this?

8. Translate the following jokes into Russian.

e Theorem. A cat has nine tails.Proof. No cat has eight tails. Since
one cat has one more tail than no cat, it must have nine tails.

e Q: What is very old, used by farmers, and obeys the fundamental
theorem of arthimetic? An antique tractorization domain.
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Unit 5 . Addition, Subtraction, Multiplication and Division of
Fractions

Adding and Subtracting Fractions

Just as 2 apples + 3 apples = 5 apples, so 2 sevenths + 3 sevenths
= 5 sevenths! So it’s easy to add fractions if the denominators are the
same. But if the denominators are different, just “convert” them so
that they are the same. When “converting” a fraction, always multi-
ply (or divide) the numerator and denominator by the same number.

Example:
2_2x5_10
5 5x5 25

If the denominator of one fraction is a multiple of the other de-
nominator, “convert” only the fraction with the smaller denominator.
One easy way to add fractions is with “zip-zapzup”: cross-multiply
for the numerators, and multiply denominators for the new denomi-
nator. You may have to simplify as the last step.

Multiplying and Dividing Fractions

To multiply two fractions, just multiply straight across. Don’t
cross-multiply (we’ll discuss that in the next lesson), and don 't worry
about getting a common denominator (that’s just for adding and sub-
tracting). To multiply a fraction and an integer, just multiply the inte-
ger to the numerator (because an integer such as 5 can be thought of
as 5/1). To divide a number by a fraction, remember that dividing by
a number is the same as multiplying by its reciprocal. So just “flip”
the second fraction and multiply.

Simplifying Fractions

Always try to simplify complicated-looking fractions. To sim-
plify, just multiply or divide top and bottom by a convenient number
or expression. If the numerator and the denominator have a common
factor, divide top and bottom by that common factor. If there are frac-
tions within the fraction, multiply top and bottom by the common de-
nominator of the “little” fractions. Be careful when “canceling” in
fractions. Don’t “cancel” anything that is not a common factor. To
avoid the common canceling mistakes, be sure to factor before can-
celing.
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How will I ever use math in the real world?

Many students wonder when they will ever use math after
graduation. It's understandably difficult to picture yourself ever using
inverse trig functions after high school, but that's not the point. You
may never differentiate a function in your job, but by learning the
process you have trained your brain to problem solve while also rein-
forcing the basics of math.

Even a toddler is taught the very basics of counting, 1-2-3 up to
10. Whenever this toddler plays with his friends he can already tell
them to trade three marbles for a piece of candy, or play with stuff
involving simple counting. Through basic situations like this, math is
assimilated within the innocent mind of a child.

When an individual is enrolled at school, his has different ex-
periences with math. Have the teachers able to inject in their teaching
the relevance of the subject to the real life? Or were the students
forced to like the subject, memorize and recite the formulas, and read
thick text books about Calculus, and other higher languages of num-
bers? The relevance of math in the real world is not fully introduced
by most teachers.

Every day we use math. Some students ordering lunch at the lo-
cal fast food chain use math to count change or plan a budget. Its use
is very valuable in everyday transactions that do not only involve
money, but exchange of goods or any other simple business deal.
Corporate executives or regular citizens who are buying a car use
math to discuss mileage or cost. College students who are tasked to
cook or bake follow a recipe. The simple decorating of a home re-
quires math principles as well to measure carpet or wallpaper. For
thousands of years these same math principles have been practiced by
all mankind around the globe. In order to get things done, especially
in a modern society, you simply have to use mathematical concepts.

Math is a universal language. Anywhere you go, you can interact
with people of all walks of life and they can understand you when
you speak Math. The language of numbers or math can help anyone
perform daily tasks and craft essential decisions. Your proficiency in
math, or even just a bit of knowledge of the basic operations can help
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you shop wisely and remain within a budget. The math concepts can
help you understand population growth or vote counts and opinion
polls. If you bet on a horse, the mathematical concepts of probability
can help you to place the best bet. Or, it may even convince you that
over time you can't win.

Math is critical in widely different professions. Whether one is
rich or poor, educated or uneducated, if one is taught the basic opera-
tions, he or she can become a millionaire through excellent disposi-
tion in life and wise financial transactions. Hence, similar to being
literate in reading and writing, counting also prevails in life.

Even more important, though, than all of these real life applica-
tions of math are the less obvious benefits of a strong math back-
ground. Many jobs and hobbies will require a quick mind that is logi-
cal and able to creatively solve problems. Each of those skills can be
perfected by studying math. It may not seem like you will use the
things you learn, but they will improve your mind and your ability to

be flexible with what you want to do in life.
http://www.freemathhelp.com/math-real-world.html

EXERCISES

1. Read and translate the words in Russian.

subtract, unlike, multiply, result, change, cross, equivalent, quotient,
application, diverse, curved lines, convincingly, significance, differ-
ential equations, the rules of calculation, duplication of the cube, the
squaring of the circle, abundance, encourage, evolve, appreciable,
appear, wonder, graduation, inverse, that's not the point, reinforce,
toddler, enroll, inject, memorize, recite, order, valuable, involve, ex-
change, deal, executive, require, measure, mankind, in order to, any-
where, perform, essential, proficiency, wisely, remain, bet, convince,
critical, disposition, transactions, hence, prevail, obvious benefits,
require, a quick mind, can be perfected, improve, ability.

2. Translate the Latin abbreviations and word combinations into
Russian.

exempli gratia — “for example: “Many real numbers cannot be ex-
pressed as a ratio of integers, e.g., the square root of two.”
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nota bene — literally, “note well: ” Usually abbreviated ‘n.b.’, this is a
way of saying, “take note of this.”

3. Answer the following questions.

1. What should one do in order to add fractions having the same de-
nominator (different denominators)? 2. What should one do in order
to subtract having the same denominator (different denominators)? 3.
How do you multiply fractions having the same (different) denomina-
tors? 4. How do you multiply a mixed number and a fraction?

4. Read these sentences and note the Infinitive.

a. To solve this equation multiply each term in it by the quantity that
proceeds it. The first step in solving such a problem is to read the
problem carefully to understand it correctly. In order to leave the
number unchanged in value we are to multiply it by the same power
of ten. We are to consider the following condition so as to imagine
the consequences.

b. To prove this theorem means to find a solution for the whole prob-
lem. To check the result of the calculation is very important. 7o give a
true picture of the natural world around us is the aim of science. To
define which of these numerals is greater is not difficult.

5. Translate the text into Russian.

A small group of high school hooligans has dyed their hair bright
pink, and they have been sent home. The teacher must report what
percentage of her students is absent, but she only knows that before
she sent those hooligans home, two fifths of her class had blonde
hair, one seventh had red hair, and one sixth had brown hair.

So first off, we can convert all those fractions to decimals. To convert
fraction x/y into decimal form, you simply divide the numerator (x)
by the denominator (y). 2/5=2 divided by 5=0.4

1/6=0.167

1/7=0.143

If it helps, remember that all fractions add up to 1 whole. Likewise,
decimals add up to one whole (decimals are really just fractions out
of 100!)
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So, we can add all these decimals up to get the total group of non-
pink students: 0.4+0.167+0.143=0.71

We can subtract 0.71 from the whole (1) to get the decimal of pink-
haired students: 1-0.71=0.29

0.29 1s 29%, so 29% of the class was sent home!
http://www.tumblr.com/tagged/math%20jokes

6. Translate the sentences into English.

1. YUroObl cloXuTh ApoOM € OAMHAKOBBIMU 3HAMEHATESIMH, HaJ0
CJIOKUTh MX YMCIIUTENN M OCTaBHUTH TOT K€ 3HAMeHarTemdb. 2. YTOOBI
CJIOKUTh JIpOOM C pa3HbIMHU 3HAMEHATENISIMHU, HY>KHO IpEIBAPUTENb-
HO (beforehand) mpuBecTH MX K HaMMEHBIIEMY MOTOMY 3HaMEHAaTe-
JI10, CIOXKHUTh MX YHMCIUTEIM M HamucaTb OOLIMM 3HaMeHarenb. 3.
UroObl BeIYECTh ApOOb U3 APOOH, HYKHO MPEIBAPUTEILHO IPUHECTH
IpoOu K HauMEHbLIEMY OOLIEMY 3HAMEHATENII0, 3aT€M U3 YHUCIUTEINs
YMEHBIICHHOM pOOU BBHIYECTh YHUCIUTENb BHIYUTAEMON APOOH U TMOA
MOJTYYEHHON Pa3HOCTBHIO HamucaTh OOIMK 3HaAMeHarenb. 4. UToObI
YMHOXXHTh ApoOb Ha LIEJ0€ YHUCI0, HYKHO YMHOKUTh Ha 3TO LIEJoe
YUCJIO YUCIUTEIh U OCTAaBUTH TOT K€ 3HaMeHartelnb. 5. UToObI pasne-
JUTH IpoOb Ha LIEJI0€ YUCIIO, HY’)KHO YMHOXKHUTb Ha 3TO YHMCJIO 3HaMe-
HaTeIlb,  YUCIIUTEIb OCTaBUTh TOT XKe€.

7. Try to test your logic.

» Some months have 30 days and some have 31. How many months
have 28 days?

» How many children does a man have if he has ten sons and each
son has a sister?

» 1 am a woman. If Sally's daughter is my daughter's mother, what
relationship am I to Sally? (a) her grandmother (b) her mother (c) her
daughter (d) her aunt

» If you had only one match and entered a dark room containing an
oil lamp, a newspaper, and some kindling wood, what would you
light first?

» Find the next letter in the series. A, E, F, H, I, K, L, M, N,?

» What is special about the number 8,549,176,320?
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Unit 6. Converting Fractions to Decimals and Vice Versa

First, we’re going to take a look at converting fractions to deci-
mals. In order to do this conversion, we’re going to need to use long
division.

Remember that a fraction indicates division. For example, if you
have 3/5 (three fifths), this actually means "three divided by five." Of
course, if you want your answer in the form of a fraction, you leave it
as 3/5. However, if you want to figure out the decimal number, you
will perform that division, like this:

0.6

3 F 3.0
-30

0

Notice that we put our divisor, 5, on the outside of the division
sign, and our dividend, 3, on the inside of the division sign. The nu-
merator of the fraction will always be placed on the inside, as the
dividend, and the denominator of the fraction will always be placed
on the outside, as the divisor. Then, we performed normal long divi-
sion. Since we know we cannot put 5 into 3, we added a decimal
point, and a zero (0) and then we placed a decimal point in our an-
swer, so that we wouldn’t forget that it’s part of the answer. Then, we
continued with division and ended up with 0.6 as our answer. This
means that 3/5 can also be written as 0.6—they mean the exact same
thing. Therefore, 3/5=0.6

Let’s try one more. Let’s say you have the fraction 16/20 and
you want to change it into a decimal. Set up long division, as normal,
like this:

0.8

20 .
5
0

Thus, 16/20 can also be written as a decimal, which is 0.8.
Therefore, 16/20 = 0.8

Converting Decimals to Fractions

Just as we can change fractions into decimals, we can also
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change decimals into fractions! In order to change decimals into frac-
tions, you need to remember place value. The first decimal place after
the decimal is the "tenths" place. The second decimal place is the
"hundredths" place. The third decimal place is the "thousandths"
place, the fourth decimal place is the "ten thousandths" place, and the
fifth decimal place is the "hundred thousandths" place, and so on. It’s
important to remember, and know, how many decimal places you
have before you can convert decimals to fractions.

For example, let’s say we have the decimal number 0.45 and we
want to change it into a fraction. The first step is to figure out what
decimal place value you’re working with. In our example, there are
two decimal place values filled, which means it is filled to the hun-
dredths place value. Now, we can write our decimal as a fraction. The
numerator is the decimal number we see, so in this example the nu-
merator would be 45. The denominator is the place value reached in
the decimal, so for this example, since the decimal reaches the hun-
dredths place value, we use 100 as our denominator. Thus, our frac-
tion is 45/100.

The last step of this process is to make sure the fraction is re-
duced (simplified) all the way. Our fraction is not reduced, so we
need to reduce it. Here is the work for reducing our fraction:

45 5 9

100 5 20

Thus, our final answer is 9/20. We know that 9/20 cannot be re-
duced any further, because there are no common factors (besides 1)
between 9 and 20. Therefore, we end with 9/20 as our answer.

Let’s try this one more time. Now your decimal is 0.535, and
you want to change it into a fraction. Try it on your own, and then
we’ll go through the problem so you can check your answer.

First, you need to figure out how many decimal place values are
filled. You see that there are 3 place values filled, so you know that
the thousandths place value is filled. Next, you take the decimal
number you see, and convert it into the numerator. In this case, your
numerator is 535. Finally, you take the place value number, in this
case, it’s 1,000, and use it as the denominator. Thus, your fraction is
535/1,000.
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Did you remember to reduce it? This one can be reduced, like
this:
535 5107
1000 5 200
Thus, your final answer is 107/200.

http://www.wyzant.com/help/math/elementary math/conversions

Mathematical model

A mathematical model is an abstract model that uses mathemati-
cal language to describe the behaviour of a system.

Mathematical models are used particularly in the natural sci-
ences and engineering disciplines (such as physics, biology, and elec-
trical engineering) but also in the social sciences (such as economics,
sociology and political science); physicists, engineers, computer sci-
entists, and economists use mathematical models most extensively.

Eykhoff (1974) defined a mathematical model as 'a representa-
tion of the essential aspects of an existing system (or a system to be
constructed) which presents knowledge of that system in usable
form'.

Mathematical models can take many forms, including but not
limited to dynamical systems, statistical models, differential equa-
tions, or game theoretic models. These and other types of models can
overlap, with a given model involving a variety of abstract structures.
There are six basic groups of variables: decision variables, input vari-
ables, state variables, exogenous variables, random variables, and
output variables. Since there can be many variables of each type, the
variables are generally represented by vectors.

Mathematical modelling problems are often classified into black
box or white box models, according to how much a priori informa-
tion is available of the system. A black-box model is a system of
which there is no a priori information available. A white-box model
(also called glass box or clear box) is a system where all necessary
information is available. Practically all systems are somewhere be-
tween the black-box and white-box models, so this concept only
works as an intuitive guide for approach. Usually it is preferable to
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use as much a priori information as possible to make the model more
accurate. http://www.sciencedaily.com/articles/m/mathematical _model.htm

EXERCISES
1. Read and translate the words in Russian.
convert, in order to, indicate, however, figure out, notice, leave, sign,
dividend, perform, since, continue, mean, exact, try, change, set up,
therefore, so on, reach, thus, make sure, reduce, in this case, define,
essential, including, overlap, random, according to, guide, accurate.

2. Translate the words into English.

B JIaHHOM CJIy4ae, U TaK J1aJiee, BAXKHBIN, BKIIFOYas, ONPEACIIUTh, CO-
KpaTuTh, COTJIACHO, 3HAK, JUIS TOTO, YTOOBI, 3aMETHTh, U3MEHUTb, OC-
TaBUTh, JEINMOE, CIyJailHOE, YJOCTOBEPUTHCS, IPOJOKATh, OHA-
KO, TOCTHTaTh, UCTIOIHSIThH, IOCKOJBKY, CIIEJ0OBATEIBHO, IPeoOpa3o-
BaTb, TAaKUM 06pa30M, BBIUUCIIATH, YaCTUYHO COBIIa1aThb, YCTAaHABJIN-
BaTb.

3. Guess the meaning of the words.

convert — conversion, simplify — simplification — simplicity, develop
— development, reason — reasoning, satisfy — satisfying, require — re-
quirement, deduce — deduction, correct — correctness, simultaneous —
simultaneously, success — successfully.

4. Answer the following questions.

1. What is an equivalent fraction? 2. How do you change a mixed
number to an improper fraction? 3. How do you change an improper
fraction to a whole number or mixed number? 4. How do you change
a whole number to an improper fraction with a specific denominator?
5. What must you do to compare unlike fractions? 6. How do you
compare fractions?

5. Translate the sentences into Russian.

1. When denominators and numerators of different fraction are both
different, the values of the fractions cannot be con pared until they
are converted so as to have the same d nominators. 2. Since fractions
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indicate division, all changes in the term of a fraction (numerator and
denominator) will affect value (quotient) according to the general
principles of division. 3. These relations constitute the general princi-
ples fractions.

6. Make up a question to each sentence.

The boy will be asked to solve an equations. (what about) 2. I won't
be told to present my abstract. (what) 3. All these questions will be
discussed by the students during the seminar. (when) 4. The results
will be checked by that scientist. (who) 5. Such numerals won't be
easily multiplied. (what) 6. Another example will be given by our
teacher. (what) 7. They will be given those periodicals last week.
(when) 8. He won't be asked a lot of questions by the examiner dur-
ing the exam. (what)

7. Translate the sentences into English.

1. YtoOsl 0oOpaTUTh HEMPABWIBHYIO IpoOb B CMENIAHHOE YHCIIO,
HY>KHO YHMCIHTENb APOoOW pa3fenuTh HAa 3HAMEHATeNlb U HAalTH ocTa-
ToK. 2. Ecnu yucnurens Apodu YMEHBIIUTH B HECKOJIBKO pa3, HE Me-
Hsis 3HAMEHATEJNsl, TO IPOOh YMEHBIUIUTCS BO CTONBKO ke pa3. 3. Ecnu
YUCIIUTCJIIb U 3HAMCHATCIIb I[p06I/I YBCIIMYUTL B OAMHAKOBOC YUCIIO
pas, To ApoOb HE UBMEHUTCS.

8. Try to solve the problems.

» A farmer had 17 sheep. All but 9 died. How many did he have
left?

» If a brick weighs seven pounds plus half a brick, what is the
weight of a brick and a half?

» If ninety-one teams enter the FA Cup, how many matches will be
played, not counting replays?

9. Translate the joke into Russian.

A: What is the shortest mathematicians joke?
Q: Let epsilon be smaller than zero.
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Unit 7. Introduction to Decimals

The first decimal lesson is an introduction to the concept of
decimals. It explains the relationship between decimals and fractions,
teaches you how to compare decimals, and gives you a tool called
rounding for estimating decimals.

A decimal is a special kind of fraction. You use decimals every
day when you deal with measurements or money. For instance,
$10.35 is a decimal that represents 10 dollars and 35 cents. The
decimal point separates the dollars from the cents.

If there are digits on both sides of the decimal point, like 6.17,
the number is called a mixed decimal; its value is always greater
than 1. In fact, the value of 6.17 is a bit more than 6. If there are dig-
its only to the right of the decimal point, like .17, the number is called
a decimal; its value is always less than 1. Sometimes these decimals
are written with a zero in front of the decimal point, like 0.17, to
make the number easier to read. A whole number, like 6, is under-
stood to have a decimal point at its right (6.).

Decimal Names

Each decimal digit to the right of the decimal point has a special
name. Here are the first four:

1234

\— ten thousandths
thousandths

hundredths
tenths

The digits have these names for a very special reason: The
names reflect their fraction equivalents.
0.1 =1 tenth
0.02 = 2 hundredths
0.003 = 3 thousandths
0.0004 = 4 ten thousandths
As you can see, decimal names are ordered by multiples of 10:
10", 100", 1,000" s, 10,000" s, 100,000" s, 1,000,000" s, etc. Be
careful not to confuse decimal names with whole number names,
which are very similar (tens, hundreds, thousands, etc.). The naming
difference can be seen in the ths, which are used only for decimal
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digits. Thus, 6.017 is read as six and seventeen thousandths
Thus, 0.28 (or .28) is read as twenty-eight hundredths, and its

fraction equivalent is % You could also read 0.28 as point two

eight, but it doesn't quite have the same intellectual impact as 28

hundredths! http://www.education.com/study-help/article/i
Phrase Decimal

fifty-six hundredths 0.56

nine tenths 0.9

thirteen and four hundredths 13.04

twenty-five and eighty-one hundredths 25.81

nineteen and seventy-eight thousandths 19.078

Rounding off a decimal

Rounding off a decimal is a technique used to estimate or ap-
proximate values. Rounding is most commonly used to limit the
amount of decimal places. Instead of having a long string of decimals
places, or even one that goes on forever, we can approximate the
value of the decimal to a specified decimal place. We can round to
any place. After rounding, the digit in the place we are rounding will
either stay the same, referred to as rounding down, or increase by 1,
referred to as rounding up. The question now becomes, when do we
round up or down?

When to Round Up

Rounding up means that we increase the terminating digit by a
value of 1 and drop off the digits to the right. If the next place beyond
where we are terminating the decimal is greater than or equal to five,
we round up. For example, if we round 5.47 to the tenths place, it can
be can be rounded up to 5.5.

When to Round Down

If the number to the right of our terminating decimal place is
four or less (4, 3, 2, 1, 0), we round down. This is done by leaving
our last decimal place as it is given and discarding all digits to its
right. For example, if we round 6.734 to the hundredths place, it can
be rounded down to 6.73.
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Rounding Off in Everyday Life

Rounding occurs all the time in everyday life. For example, cash
registers are programmed to round off automatically to the nearest
hundredth. Since one cent is one hundredth of a dollar, what we are
charged must be rounded off to the hundredths place. For example, if
the sales tax is 8.25%, or .0825, you could have the following table of

taxes charged for different sale amounts.
http://cstl.syr.edu/fipse/decUnit/roundec/roundec.htm

It is interesting to know...

e What is origin of the word decimal? It's origins are from the Me-
dieval Latin word 'decimlis' which means 1 tenth of a whole.

e The number Pi (the ratio of the circumference to the diameter of a
circle) can’t be expressed as a fraction, making it an irrational
number. It never repeats and never ends when written as a
decimal.

Modular Arithmetic

Modular (often also Modulo) Arithmetic is an unusually versa-
tile tool discovered by K.F.Gauss (1777-1855) in 1801. Two numbers
a and b are said to be equal or congruent modulo N iff N|(a-b), i.e. iff
their difference is exactly divisible by N. Usually (and on this page)
a,b, are nonnegative and N a positive integer. We write a = b (mod
N).

The set of numbers congruent to a modulo N is denoted [a]n. Ifb
] [a]n then, by definition, Nj|(a-b) or, in other words, a and b have the
same remainder of division by N. Since there are exactly N possible
remainders of division by N, there are exactly N different sets [a].
Quite often these N sets are simply identified with the corresponding
remainders: [0]x =0, [1]x = 1, ..., [N-1]x = N-1. Remainders are of-
ten called residues; accordingly, [a]'s are also known as the residue
classes.

It's easy to see that if a =b (mod N) and ¢ = d (mod N) then (a +
c) = (b + d) (mod N). The same is true for multiplication. These al-
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lows us to introduce an algebraic structure into the set {[a]x: a =0, 1,
ey N-1}:

By definition,

1. [a]y + [b]n=[a+ b]n

2. [a]n x [b]n =[a x b]n

Subtraction is defined in an analogous manner [a]y - [b]x = [a -
blx and it can be verified that thus equipped set {[a]x: 2 =0, 1, ..., N-
1} becomes a ring with commutative addition and multiplication. Di-
vision can't be always defined. To give an obvious example, [5];p *
[11i0 = [5]i0 > [3]i0 = [5]10 % [5]i0 = [5]i0 % [7]i0 = [5]i0 * [9Ti0 =
[5]i0- So [5]10/[5]i0 could not be defined uniquely. We also see that
[5]10 % [2]10 = [S]10 % [4]10 = [S]i0 * [6]10 = [S]i0 * [8]10 = [S]10 * [0]10
= [0],0. Something we never had either for integer or real numbers.
The situation improves for prime N's in which case division can be
defined uniquely. Observe multiplication tables below for prime N.
(For multiplication and division tables I have removed 0 column and
row.) Every row (and column) contains all non-zero remainders
mostly messed up. So every row is a permutation of the first row in
the table. (This provides an easy way to construct division tables too.
How?) For prime N, the set {[a]x: a=0,1,..,N-1} is promoted to a
field. http://www.cut-the-knot.org/blue/Modulo.shtml

EXERCISES
1. Read and translate the words into Russian.
explain, compare, tool, deal with, for instance, represent, separate, in
terms of, indicate, estimate, value, reflect, confuse, similar, impact,
technique, approximate, instead of, refer, increase, round down,
round up, mean, discard, occur, round off, versatile, iff, permutation,
by definition.

2. Guess the meaning of these words.

introduce — introduction, relation — relationship, round — rounding,
measure — measurement, intersect — intersection, care-careful, differ —
difference, intellect — intellectual, remain — remainder, identify —
identified, define — definition, subtract — subtraction, according — ac-
cordingly, exact — exactly, multiply — multiplication.
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3. Answer the following questions.

1. What is the decimal fraction? 2. How do we write decimal frac-
tions? 3. How do we round off a decimal to a particular place? 4.
How do you compare decimal fractions? 5. How do you change
decimal fractions?

4. Translate the sentences into English.

1. dpobu, 3HamMeHaTeNnsIMU KOTOPBIX SIBISIOTCS YHCIIA, BhIPAXKCHHbBIE
€AUHULEH C TMOCIEIYIOIMMUA HYJISAMH (OJHUM WM HECKOJIbKUMHU),
Ha3bIBAIOTCS JECATUYHBIMHU. 2. M3 nByX necsaTHuuHbIX npobeil Ta
0o0JIbIIe, Y KOTOPOI YHCIIO LENbIX O0bIle; MPU PAaBEHCTBE LIETBIX Ta
IpoOb OO0JIbIIIE, Y KOTOPOM YMCIIO AECATHIX Ooubiie u T.4. 3. [lepene-
CEHHE 3allATON Ha OJIMH 3HAK BIPABO yBEJIUYUBAET YHCIO B JIECATH
pa3. 4. UToObl yBEIUUUTH €T0 B CTO pa3, HYXKHO MEPEHECTH 3aISTYIO
Ha JIBa 3HaKa BIIPABO.

5. State the function of the Gerund.

1. By applying your knowledge of geometry you can locate the point
in the plane. (how) 2. In measuring the volume of an object one must
be very careful. (when) 3. We discussed improving the shape of the
model. (what) 4. Imagining the shape of the earth is easy. (what) 5.
We cannot draw a complete picture of cosmic space without knowing
the dimensions of the sun. (why) 6. Instead of being moved to the
right the dot is moved to the left.

6. Translate the text into Russian.
How to Calculate Time in Decimals

1. Record the integer number of hours of the time given. In this ex-
ample, it is 5. 2. Divide the number of minutes by 60 to convert them
into a fraction of an hour. In our example, it is 27/60 = 0.45. 3. Di-
vide the number of seconds by 3,600 to calculate them as a fraction
of an hour. This is because there are 60 seconds in a minute and 60
minutes in an hour. In our example we have 56/3600= 0.0156. 4.
Sum the values from Steps 1 to 3 to obtain the answer. In our exam-
ple, 5 hours, 27 minutes, 56 seconds corresponds to 5 + 0.45 +
0.0156 = 5.4656 hours. http://www.ehow.com/how_5962681
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7. Solve the following problems.

» Take two numbers and multiply them together. Now add the num-
bers. The two answers are the same. What are the two numbers?
Well, they could both be 2, for 242 = 2+2. The puzzle is: How many
other pairs of numbers work in this way? Clue: To start you off, try
1S and a whole number less than 5.

» Mrs. Gossip was telling her friends the latest. The woman at 5 or 9
had run off with the milkman; the couple at 5, 7 or 11 were holding a
pyjama party, but without the pyjamas; the skinhead at 5, 7 or 9 had
assaulted the vicar; and the hippy at 9 or 11 was high again (in fact,
he was sitting on the roof). They live in separate houses and the cou-
ple live next door to the hippy. What numbers do they occupy?

» Auntie Sadie was tormenting her nephew Dribble. She had placed
nine coloured cards face-down on the table in three rows and three
columns and refused to let Dribble see them. 'If you want to know
what they are,' snarled Sadie, 'you'll jolly well have to work them
out.' 'But how?' asked Dribble, clutching his teddy bear. Auntie Sadie
grinned maliciously. 'Well, the red card is in the first or second row.
The third column has exactly two green cards. Exactly two blue cards
are in the second row. Precisely three of the corners are occupied by
yellow cards. In each row there is exactly one green card.' Dribble
lost no time. In a flash, he and Teddy had worked them out. How
were the cards laid out?

8. Translate the jokes into Russian.

e Mathematics is well and good but nature keeps dragging us around
by the nose (Albert Einstein).

e(Q:What 1is the longest table in a maths classroom?
A:The times table!!!!

¢ A mathematics professor is giving a lecture to his students and writ-
ing equations on a blackboard. He says, "At this point, it is obvious
that this equation can be derived from that one." He pauses, then
turns his back on the class and spends an hour filling the entire
blackboard with more work. Finally he turns and announces trium-
phantly, "Yes, I was correct; it is obvious!" http:/maths-wiki.wikispaces.com
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Unit 8. Addition, Subtraction, Multiplication,
Division of decimals

Adding and Subtracting Decimals

Addition and subtraction of decimals is like adding and subtract-
ing whole numbers. The only thing we must remember is to line up
the place values correctly. The easiest way to do that is to line up the
decimal points.

Multiplication of Decimals

When multiplying numbers with decimals, we first multiply
them as if they were whole numbers. Then, the placement of the
number of decimal places in the result is equal to the sum of the
number of decimal places of the numbers being multiplied.

Division of Decimals

Division with decimals is easier to understand if the divisor (the
dividend is divided by the divisor) is a whole number.

If the divisor has a decimal in it, we can make it a whole number
by moving the decimal point the appropriate number of places to the
right.

However, if you shift the decimal point to the right in the divi-
sor, you must also do this for the dividend. Once you have moved the
decimal point so the divisor is a whole number, you can do the divi-
sion. http://cstl.syr.edu/fipse/decUnit/opdec/opdec.htm

Text for reading

Number theory is the study of natural numbers. Natural numbers
are the counting numbers that we use in everyday life: 1, 2, 3, 4, 5,
and so on. Zero (0) is often considered to be a natural number as
well.

Number theory grew out of various scholars' fascination with
numbers. An example of an early problem in number theory was the
nature of prime numbers. A prime number is one that can be divided
exactly only by itself and 1. Thus 2 is a prime number because it can
be divided only by itself (2) and by 1. By comparison, 4 is not a
prime number. It can be divided by some number other than itself
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(that number is 2) and 1. A number that is not prime, like 4, is called
a composite number.

The Greek mathematician Euclid (c. 325-270 B.C.) raised a
number of questions about the nature of prime numbers as early as
the third century B.C. Primes are of interest to mathematicians, for
one reason: because they occur in no predictable sequence. The first
20 primes, for example, are 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
41,43, 47, 53, 59, 61, 67, and 71. Knowing this sequence, would you
be able to predict the next prime number? (It is 73.) Or if you knew
that the sequence of primes farther on is 853, 857, 859, 863, and 877,
could you predict the next prime? (It is 883.)

Questions like this one have intrigued mathematicians for over
2,000 years. This interest is not based on any practical application the
answers may have. They fascinate mathematicians simply because
they are engrossing pUZZIGS. http://www.encyclopedia.com/topic/number_theory.aspx

EXERCISES
1. Read and translate the words into Russian.
the only thing, line up, place value, point, appropriate, however, so,
shift, by comparison, dividend, origin, equal, scholars, comparison,
raise, occur, sequence, scholar, predictable, as well, fascination, will
be able to predict, fascinate, application, engross.

2. Translate the words into English.

€IMHCTBEHHOE, BBICTPAMBATH, BOCXMILIATh, BEC pa3pslaa, OIHAKO,
MOJIXOSIINH, yu€HbIe, PaBHBIH, CPaBHEHUE, CMEIATh, ACTUMOE, Ha-
qJajio KOOpAuWHAT, CPaBHCHHUC, BO3BOAWTL B CTCIICHb, BCTPCUATHCA,
MPUMEHEHHE, TTOCIIEA0BATEIbHOCTh, YIUTH C TOJIOBOH, TIOATOMY, CMO-
JKEIlIb MPeICKa3aTh, TAK)KE, CPABHUTEIIHHO.

3. Guess the meaning of these words.

place — placement, fascinate — fascination — fascinating, compare —
comparison, compose — composite, predict — predictable, apply — ap-
plication.
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4. Answer the following questions.

1. How are decimals added? 2. How do we write decimals when we
want to subtract them? 3. How do you check the answer? 4. How do
we multiply (divide) decimals? 5. How do we arrange numbers in
adding decimals?

5. Translate the text into Russian.
Why Does 0.999...=1?

Consider the real number that is represented by a zero and a
decimal point, followed by a never-ending string of nines: 0.99999...

It may come as a surprise when you first learn the fact that this
real number is actually EQUAL to the integer 1. A common argu-
ment that is often given to show this is as follows. If S = 0.999...,
then 10*S = 9.999... so by subtracting the first equation from the sec-
ond, we get 9*S = 9.000... and therefore S=1. Here's another argu-
ment. The number 0.1111... = 1/9, so if we multiply both sides by 9,
we obtain 0.9999...=1.

Presentation Suggestions: You might also mention that by simi-
lar arguments, every rational number with a terminating decimal ex-
pansion has another expansion that ends in a never-ending string of
9's. So, for instance, the rational 7/20 can be represented as 0.35 (the
same as 0.35000...) or 0.34999...

When seeing these arguments, many people feel that there is
something shady going on here. Since they do not have a clear idea
what a decimal expansion represents, they cannot believe that a num-
ber can have two different representations.

We can try to clear that up by explaining what a decimal repre-
sentation means. Recall that the digit in each place of a decimal ex-
pansion is associated with a (positive or negative) power of 10. The
k-th place to the left of the decimal corresponds to the power 10"k.
The k-th place to the right of the decimal corresponds to the power
107(-k) or 1/10"k.

If the digits in each place are multiplied by their corresponding
power of 10 and then added together, one obtains the real number
that is represented by this decimal expansion. So the decimal expan-
sion 0.9999... actually represents the infinite sum 9/10 + 9/100 +
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9/1000 + 9/10000 + ... which can be summed as a geometric series to
get 1. Note that 1 has decimal representation 1.000... which is just 1 +
0/10 + 0/100 + 0/1000 + ... so if one realizes that decimal expansions
are just a code for an infinite sum, it may be less surprising that two

infinite sums can have the same sum. Hence 0.999... equals 1.
http://www.math.hmc.edu/funfacts/ffiles/10012.5.shtml

6. Find the sentences into Russian.

1. Wishing to learn to skate, she bought herself a pair of skates. 2.
Having prepared all the necessary equipment, they began the experi-
ment. 3. Mary will stop for a few days at the seaside before going
back home. 4. While translating the text I looked up many words in
the dictionary. 5. I usually help mother by washing the dishes and
doing the rooms. 6. Entering the room, I saw my friends smiling at
me. 7. Instead of phoning his friend, he went to see him.

7. Translate the text into Russian.

Chess computers are now a very important part of chess. Most
famously Garry Kasparov, world champion and known as one of the
strongest players in the history of chess, was defeated by IBM’s Deep
Blue in 1997 in a six-game match. Aside from claims of cheating,
this was a major shock to the chess world.

In 2006 world champion Vladimir Kramnik was defeated by
Deep Fritz, furthering the statement of the strength of chess com-
puters. Today chess programs are easily available to chess players
that are essential in analyzing games and improving. They commonly
rate within the same strength of Grandmasters.

Chess is often cited by psychologists as an effective way to im-
prove memory function. Also allowing the mind to solve complex
problems and work through ideas, it is no wonder that chess is rec-
ommended in the fight against Alzheimer’s. Some contend that it can

increase one’s intelligence, though that is a more complex topic.
http://www.toptenz.net/top-10-interesting-facts-about-chess.php#ixz

8. Translate the following joke into Russian.
What is the integral of "one over cabin" with respect to "cabin"? An-
swer: Natural log cabin + ¢ = houseboat.
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Unit 9. Percent

We have already learned two ways of writing fractional parts:
common fractions and decimal fractions. Another method is by using
percents. Percent tells the number of parts in every hundred. This
number is followed by the percent sign (%). The word “percent” and
sign % actually refer to the denominator of a fraction expressed as
hundredths. The percent sign (%) is the symbol used to indicate a
percentage (that the preceding number is divided by one hundred).
When working with percent, we don't write a word, but use the sign
%, 20 percent is written 20% and so on.

In working with problems involving percentage we must be able
to change percent to decimals and decimals to percents. We can
change a percent to a decimal by dropping the percent sign and mov-
ing the decimal point two places to the left. We can change a percent
to a common fraction with the given number as the numerator and
1000 as a denominator. One hundred percent of quantity is the entire
quantity.

To find a percent of a number, change the percent to the equiva-
lent decimal fraction or common fraction and multiply the number by
the fraction. To find the percent of one number from the second
number, form a fraction in which the first number is the numerator
and the second number is the denominator. Divide the numerator into
the denominator and change the decimal fraction to a percent. To find
a number when a percent of it is known, change the percent to an
equivalent decimal fraction or common fraction, divide the given
number by this fraction. Related signs include the permille (per thou-
sand) and the permyriad (per ten thousand), which indicate that a
number is divided by one thousand or ten thousand respectively.
Higher proportions use parts-per notation.

The Percent Equation
To solve any type of percent problem, you can use the percent
equation, part = percent x base, where the percent is written as a
decimal.
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Percent of Change

A percent of change is a ratio that compares the change in
quantity to the original amount. If the original quantity is increased, it
is a percent of increase. If the original quantity is decreased, it is a
percent of decrease.

Sales tax is a percent of the purchase price and is an amount
paid in addition to the purchase price.

Discount is the amount by which the regular price of an item is
reduced.

Simple interest is the amount of money paid or earned for the
use of money. To find simple interest I, use the formula / = prt. Prin-
cipal p is the amount of money deposited or invested. Rate r is the
annual interest rate written as a decimal. Time t is the amount of time
the money is invested in years.

Taking an Interest

When interest is paid on both the amount of the deposit and any
interest already earned, interest is said to be compounded. You can
use the formula below to find out how much money is in an account

for which interest is compounded. A=P(I+r)

In the formula, P represents the principal, or amount deposited, »
represents the rate applied each time interest is paid, n represents the
number of times interest is given, and 4 represents the amount in the
account.

A customer deposited $1,500 in an account that earns 8%
per year. If interest is compounded and earned semiannually,
how much is in the account after 1 year?

Since interest is earned semiannually, » =8 1 2 or 4% and n = 2.

A=1500(1+0.04)°. Use a calculator. = 1,622.40. After 1 year,
there is $1,622.40 in the account.

EXERCISES
1. Answer the following questions.
1. What methods are there for writing fractional parts? 2. Where do
we put the percent sign? 3. What does the sign % actually refer? 4.
How do we change a percent to a decimal fraction? 5. What do
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permille and the permyriad indicate? 6. What is a simple interest? 7.
How to calculate the compound interest?

2. Read and translate the words into Russian.

diminish, number, numeration system, symbol, content, property, re-
fer, indicate, permille, permyriad, simple interest, compounded, find
out, amazing, despite, precede, determining, rule, permit, available,
computational skills.

3. Find the answers.

1) 25% of 176 is what number? 2) What is 90% of 20? 3) 24 is what
percent of 307 4) 80% of what number is 94? 5) What is 60% of 45?
6) 9 is what percent of 30? 7) What percent of 125 is 25?7 8) What is
120% of 20? 9) 2% of what number is 5? 10) 15% of 290 is what
number?

4. Estimate the percent of a number.

e A research study found that about 63% of people 18 or older who
go to the movies at least once a month own a personal computer. Out
of 500 people 18 and older who go to the movies once or more a
month, how many of them would you expect to own a personal com-
puter?

e Andrea ordered a computer on the Internet. The computer cost
$1,499 plus 7 S% sales tax. What was the total amount Andrea paid
for her computer?

5. Find the total cost or sale price to the nearest cent.

1) $49.95 CD player; 5% discount 2) $69 shoes; 6% sales tax 3)
$2.99 socks; 5.5% sales tax 4) $119 coat; 40% discount 5) $299
DVD player; 7% sales tax.

6. Find the interest earned to the nearest cent for each principal,
interest rate, and time.

1) $500, 4%, 2 years 2) $350, 6.2%, 3 years 3) $740, 3.25%, 2 years
4) $725, 4.3%, 2 S years 5) $955, 6.75%, 3 j years
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7. Make up some questions to each sentence.

1. We have come to the conclusion that these features are essential. 2.
You haven't divided the given quantity into two parts yet. 3. They
have agreed to accept these principles as the basis of their work.
(which) 4. I have found the ideas developed by him very rational. 5.
Some first-year students have performed this relatively simple opera-
tion. (what) 6. Professor has found the proper solution for the prob-
lem. (how)

8. Write the words that best matches each statement. You may
use a term more than once.

percent of increase, percent of change, percent equation, sales tax,
survey, simple interest, percent of decrease, principal, discount

1. the percent of change when the original quantity is greater than the

new quantity . 2. aratio that compares a change in quantity
to the original amount . 3. an equation (part = percent X
base) in which the percent is written as a decimal . 4. the

amount of money originally deposited, invested, or borrowed

5. an amount of money charged by a government on items that people
buy . 6. the amount by which the regular price of an item is
reduced 7. given by the formula / = prt . 8. a question or set
of questions designed to collect data about a specific group of peo-
ple . 9. the amount of money paid or earned on an investment
or deposit for the use of the money . 10. the percent of
change when the original quantity is less than the new quantity

9. Try to test your logic.

» What was the highest mountain on Earth before Mount Everest
was discovered?

» An Air France Boeing 747 crashes on the border between France
and Belgium. On board are 150 French people and 200 Belgians.
Where are the survivors buried in France or in Belgium?

» A newlaid egg drops six feet directly above a concrete floor with-
out breaking. How is this done? (And it's not hard-boiled)
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CHAPTER 2. ALGEBRA
Unit 1. Algebraic Expressions

An algebraic expression is one or more algebraic terms in a
phrase. It can include variables, constants, and operating symbols,
such as plus and minus signs. It's only a phrase, not the whole sen-
tence, so it doesn't include an equal sign.

Algebraic expression: 3x* + 2y +7xy +5

In an algebraic expression, terms are the elements separated by
the plus or minus signs. This example has four terms, 3x’, 2y, 7xy,
and 5. Terms may consist of variables and coefficients, or constants.

Variables

In algebraic expressions, letters represent variables. These letters
are actually numbers in disguise. In this expression, the variables are
x and y. We call these letters "variables" because the numbers they
represent can vary—that is, we can substitute one or more numbers
for the letters in the expression.

Coefficients

Coefficients are the number part of the terms with variables. In
3x* + 2y + 7xy + 5, the coefficient of the first term is 3. The coeffi-
cient of the second term is 2, and the coefficient of the third term is 7.
If a term consists of only variables, its coefficient is 1.

Constants

Constants are the terms in the algebraic expression that contain
only numbers. That is, they're the terms without variables. We call
them constants because their value never changes, since there are no
variables in the term that can change its value. In the expression 7x*
+ 3xy + 8 the constant term is "8."

Real Numbers

In algebra, we work with the set of real numbers, which we can
model using a number line.

B I B
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Real numbers describe real-world quantities such as amounts,
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distances, age, temperature, and so on. A real number can be an inte-
ger, a fraction, or a decimal. They can also be either rational or irra-
tional. Numbers that are not "real" are called imaginary. Imaginary
numbers are used by mathematicians to describe numbers that cannot
be found on the number line. They are a more complex subject than
we will work with here.

Rational Numbers

We call the set of real integers and fractions "rational numbers".
Rational comes from the word "ratio" because a rational number can
always be written as the ratio, or quotient, of two integers.

Examples of rational numbers

The fraction S is the ratio of 1 to 2.

Since three can be expressed as three over one, or the ratio of 3
to one, it is also a rational number.

The number "0.57" is also a rational number, as it can be written
as a fraction.

Irrational Numbers

Some real numbers can't be expressed as a quotient of two inte-
gers. We call these numbers "irrational numbers". The decimal form
of an irrational number is a non-repeating and non-terminating deci-
mal number. For example, you are probably familiar with the number
called "pi". This irrational number is so important that we give it a
name and a special symbol!

Pi cannot be written as a quotient of two integers, and its deci-
mal form goes on forever and never repeats.

m=3.14159..

The (P1) sign a math symbol that relates to a transcendental or
mystical number which does not really equates to a quantifiable ex-
tent or quantity or size. Mathematically expressed, Pi is the ratio of a
given circle’s circumference to its diameter. Though Pi is roughly
equal to 3.1416 for the sake of solving mathematical problems, its
real value is a series of numbers that go on infinitely as in
3.14159265358979323846... and on. Mystical Pi symbolized the
universe as Pi and the universe produce non-repeating patterns, no
sequences whatsoever to make them identical. It was said that the Pi
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symbols is a sinister Masonic sign that only the most elite in the hier-
archy of secret masons know what terror lies behind the Pi sign.

Translating Words into Algebra Language

Here are some statements in English. Just below each statement
is its translation in algebra.

the sum of three times a number and eight: 3x + 8

The words "the sum of" tell us we need a plus sign because we're
going to add three times a number to eight. The words "three times"
tell us the first term is a number multiplied by three.

In this expression, we don't need a multiplication sign or paren-
thesis. Phrases like "a number" or "the number" tell us our expression
has an unknown quantity, called a variable. In algebra, we use letters
to represent variables.

the product of a number and the same number less 3:

x(x-3)

The words "the product of" tell us we're going to multiply a
number times the number less 3. In this case, we'll use parentheses to
represent the multiplication. The words "less 3" tell us to subtract
three from the unknown number.

a number divided by the same number less five:
X

x-5

The words "divided by" tell us we're going to divide a number
by the difference of the number and 5. In this case, we'll use a frac-
tion to represent the division. The words "less 5" tell us we need a

minus sign because we're going to subtract five.
http://www.math.com/school/subject2/lessons/S2U 1 L1DP.html

Text for reading

An intelligence quotient, or IQ, is a score derived from one of
several standardized tests designed to assess intelligence. The abbre-
viation "IQ" comes from the German term Intelligenz-Quotient,
originally coined by psychologist William Stern. When modern 1Q
tests are devised, the mean (average) score within an age group is set
to 100 and the standard deviation (SD) almost always to 15, although
this was not always so historically. Thus, the intention is that ap-
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proximately 95% of the population scores within two SDs of the
mean, i.e. has an IQ between 70 and 130. IQ scores were shown to be
associated with such factors as morbidity and mortality, parental so-
cial status, and, to a substantial degree, biological parental 1Q. There
is still debate about the significance of heritability estimates and the
mechanisms of inheritance.

IQ scores are used as predictors of educational achievement,
special needs, job performance and income. They are also used to
study IQ distributions in populations and the correlations between 1Q
and other variables. The average 1Q scores for many populations
have been rising at an average rate of three points per decade since
the early 20" century, a phenomenon called the Flynn effect. It is
disputed whether these changes in scores reflect real changes in intel-

lectual abilities.
http://en.wikipedia.org/wiki/Intelligence quotient

EXERCISES

1. Read and translate the words into Russian.

essentially, advanced, therefore, rules, major, allow, solve, include,
variable, whole, such as, consist of, in disguise, vary, substitute, con-
tain, change, quantity, amount, complex, ratio, quotient, familiar, re-
peat, statement, relate, equate, circumference, roughly, for the sake,
intelligence, derive, assess, coin, devise, thus, intention, approxi-
mately, morbidity, mortality, substantial, heritability, debate, signifi-
cance, estimate, inheritance, predictor, achievement, performance,
income, distribution, abilities.

2. Translate these words into English.

CJIeZIOBATENIbHO, BaXKHbIM, NMPOJBUHYTHIN, ClIeOBATENbHO, MpPaBUIIA,
COCTOHUT W3, MOJMEHUTh, OTHOIICHUS, YM, CIIOCOOHOCTH, PEIICHUE,
3aMEHUTb, KOPEHb, JUISl TOrO, YTOObI, 3aMEHHUTb, MPHOIU3UTENBHO,
OTIUYATHCS, IS yI0OCTBA, U3BJICUb KOPEHB, BBIIAIOIIUNACS, PEIIUTH,
MO3BOJIUTb.

3. Answer the following questions.
1. What is the relationship between arithmetic and algebra? 2. In
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what operations in arithmetic do we use numbers? 3. What do we use
in algebra to represent numbers? 4. What may a formula be consid-
ered? 5. What is 1Q?

4. Solve the problems.

» If the area of a rectangle is 30 square centimeters and the length is
6 centimeters, use the equation 30 = 6w to find the width w of the
rectangle.

» Near the ancient city of Citifon, the river was close to bursting its
banks. Yants, the evil wizard, had wedged open the floodgates pro-
tecting the city using 12 wooden blocks, each bearing a digit, and ar-
ranged in a sum so that the top row added to the middle row gave the
bottom one. Yants had declared that the gates could be closed only by
removing the blocks in a definite sequence as follows. Working from
top to bottom, remove one block from each row to leave three col-
umns of digits (the pressure of the gates closes the gaps), then a sec-
ond to leave two columns, then a third to leave one column, and fi-
nally the last in each to close the gates, so that a valid sum remains
each time. What sequence saves the city?

5. Make up a question to each sentence.
1. The boy was asked about his family. (what about) 2. They were
given very interesting examples during the lecture. (when) 3. He was
asked to show the result of his work. (who) 4. Their results were used
in his work. (what) 5. The result was checked. (what) 6. That combi-
nation was used in the new system. (what)

6. Translate the joke into Russian.

What is "pi"'?
Mathematician: Pi is the ratio of the circumference of a circle to its
diameter. Engineer: Pi is about 22/7. Physicist: Pi is 3.14159 plus or
minus 0.000005. Computer Programmer: Pi is 3.141592653589 in
double precision. Nutritionist: You one track Math-minded fellows,
Pie is a healthy and delicious dessert!

http://www.workjoke.com/mathematicians-jokes.html
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Unit 2. Less than, Equal to, Greater than Symbols

If A and B are two constant expressions, we write A = B if they
are equal, and A # B, if they are not. For example, for any number or
expression N, N=N.1=1,25=25, x +y*=x + y% On the other
hand, 1 # 2.5. One can't go wrong with expressions like N = N be-
cause they do not say much. The sign "=" of equality which is pro-
nounced "equal to" has other, more fruitful uses.

"=" is used to make a statement

The symbol of equality "=" is used to make a statement that two
differently looking expressions are in fact equal. For example, 1 + 1
does not look like 2 but the definitions of the symbols 1, 2, +, and the
rules of arithmetic tell us that 1 + 1 = 2. So, being equal, does not
necessarily mean being the same.

Also, the statement that involves the symbol "=" may or may not
be correct. While 1 + 1 = 2 is a correct statement, 1 + 2 = 4 is not.
The same holds for the symbol "#", not equal. But the meaning is just
the opposite from "=". While 1 + 2 # 4 is a correct statement, 1 + 1 #
2 is not.

"="is used to pose a problem

If the expressions A and B are not constant, i.e., if they contain
variables, then most often A = B means a request to find the values of
the variables, for which A becomes equal to B. For example, x + 1 =
4, depending of what x may stand for, may or may not be correct.
The request to solve x + 1 = 4 means to find the value (or values) of
x, which x + 1 is equal to 4. In this particular case, there is only one
value of x which does the job, namely x = 3.

The terminology varies. | was taught that the statement A = B in
which A and B is constant, fixed expressions, is called an equality or
identity. If they include variables, A = B is called an equation.
Nowadays, they use the term "equation" in both cases, the former is
being said to be a constant equation.

The reason for the later usage I think is that in algebra a constant
expression may contain variable-like symbols to denote generic
numbers. For example, (x + y)? = x> + 2xy + y? is a statement that is
not supposed to be solved. It simply says that the two expressions, (x
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+ y)? on the left, and x2 + 2xy + y? on the right are equal regardless of
specific values of x and y. This usage is similar to the statement of
physical laws. For example, in Einstein's law, E = mc?, E and m are
variables, while ¢ is constant.

"=" is used to define or name an object

In algebra, one may define a function f(x) = x*> + 2x3. This is nei-
ther a statement, nor a request to solve an equation. This is a conven-
ience definition. After it is given, we may talk of the powers of func-
tion f, its derivative f', or of its iterates f(f(x)), f(f(f(x))), ...

In geometry, as another example, one may introduce point A =
(2, 3) and another point B = (-2, 5). The midpoint M = (A + B) /2 =
(0, 4) lies on the y-axis.

Symbols "<" and '">" of comparison

Some mathematical objects can be compared, e.g, of two differ-
ent integers one is greater, the other smaller. Other mathematical ob-
jects, complex numbers for one, cannot be compared if the operation
of comparison is expected to possess certain properties.

Symbol ">" means "greater than"; symbol "<" means "less than".
For example, 2 <5, 5 > 2. To remember which is which, observe that
both symbols have one pointed side where there is just one end, and
one split side with 2 ends. The fact that 1 is less than 2 is expressed
as 1 <2, which is the same as 2 > 1, i.e., that 2 is greater than 1. The
pointed end with a single endpoint points to the smaller of the two
expressions.

Like the symbol of equality, the symbols of comparison, may be
used to make a statement or to pose a problem. 2 < 5 is a correct
statement. 5 < 2 is incorrect statement. x + 2 < 5 may be correct or
not, depending on the value of x. You may be asked to find those
values of x for which x + 2 < 5. In which case, by adding -2 to both
sides of the inequality we obtain x < 3 which is the solution to x + 2
<5.

In algebra, a statement may include generic variables, like the
AM-GM inequality: (x +y) / 2 > Vxy, which is true for all positive x
and y.
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By the way, symbol "<" means "less than or equal to". The (x +
y) / 2 > Vxy, becomes equality for x = y. For example, if x =y = 2,
then (x +y)/2=(2+2)/2=2.

Also, Vxy = V2:2 = 2. If x # y, the inequality become "strict": (x
+y)/2>xy.

The inequality -x*> > x* has no solutions among integers. The

inequality -x* > x? has one solution: x = 0.
http://www.cut-the-knot.org/arithmetic/Less-Equal-Greater.shtml

Sequences

An arithmetic sequence is a list in which each term is found by
adding the same number to the previous term. 2, 5, 8, 11, 14, ... A
geometric sequence is a list in which each term is found by multiply-
ing the previous term by the same number. 2, 6, 18, 54,

Functions and Linear Equations

The solution of an equation with two variables consists of two
numbers, one for each variable, that make the equation true. The so-
lution is usually written as an ordered pair (x, y), which can be
graphed. If the graph for an equation is a straight line, then the equa-
tion is a linear equation.

Short Algorithm, Long-Range Consequences

Mar. 1, 2013 — In the last decade, theoretical computer science
has seen remarkable progress on the problem of solving graph Lapla-
cians — the esoteric name for a calculation with hordes of familiar ap-
plications in scheduling, image processing, online product recom-
mendation, network analysis, and scientific computing, to name just a
few. Only in 2004 did researchers first propose an algorithm that
solved graph Laplacians in "nearly linear time," meaning that the al-
gorithm's running time didn't increase exponentially with the size of
the problem.

At this year's ACM Symposium on the Theory of Computing,
MIT researchers will present a new algorithm for solving graph
Laplacians that is not only faster than its predecessors, but also dras-
tically simpler. "The 2004 paper required fundamental innovations in
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multiple branches of mathematics and computer science, but it ended
up being split into three papers that I think were 130 pages in aggre-
gate," says Jonathan Kelner, an associate professor of applied
mathematics at MIT who led the new research. "We were able to re-
place it with something that would fit on a blackboard."

The MIT researchers — Kelner; Lorenzo Orecchia, an instructor
in applied mathematics; and Kelner's students Aaron Sidford and Ze-
yuan Zhu — believe that the simplicity of their algorithm should make
it both faster and easier to implement in software than its predeces-
sors. But just as important is the simplicity of their conceptual analy-
sis, which, they argue, should make their result much easier to gener-
alize to other contexts.

Overcoming resistance

A graph Laplacian is a matrix — a big grid of numbers — that de-
scribes a graph, a mathematical abstraction common in computer sci-
ence. A graph is any collection of nodes, usually depicted as circles,
and edges, depicted as lines that connect the nodes. In a logistics
problem, the nodes might represent tasks to be performed, while in an
online recommendation engine, they might represent titles of movies.

In many graphs, the edges are "weighted," meaning that they
have different numbers associated with them. Those numbers could
represent the cost — in time, money or energy — of moving from one
step to another in a complex logistical operation, or they could repre-
sent the strength of the correlations between the movie preferences of
customers of an online video service.

The Laplacian of a graph describes the weights between all the
edges, but it can also be interpreted as a series of linear equations.
Solving those equations is crucial to many techniques for analyzing
graphs.

One intuitive way to think about graph Laplacians is to imagine
the graph as a big electrical circuit and the edges as resistors. The
weights of the edges describe the resistance of the resistors; solving
the Laplacian tells you how much current would flow between any
two points in the graph.

Earlier approaches to solving graph Laplacians considered a se-
ries of ever-simpler approximations of the graph of interest. Solving
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the simplest provided a good approximation of the next simplest,
which provided a good approximation of the next simplest, and so on.
But the rules for constructing the sequence of graphs could get very
complex, and proving that the solution of the simplest was a good
approximation of the most complex required considerable mathe-
matical ingenuity.

Looping back

The MIT researchers' approach is much more straightforward.
The first thing they do is find a "spanning tree" for the graph. A tree
is a particular kind of graph that has no closed loops. A family tree is
a familiar example; there, a loop might mean that someone was both
parent and sibling to the same person. A spanning tree of a graph is a
tree that touches all of the graph's nodes but dispenses with the edges
that create loops. Efficient algorithms for constructing spanning trees
are well established.

The spanning tree in hand, the MIT algorithm then adds back
just one of the missing edges, creating a loop. A loop means that two
nodes are connected by two different paths; on the circuit analogy,
the voltage would have to be the same across both paths. So the algo-
rithm sticks in values for current flow that balance the loop. Then it
adds back another missing edge and rebalances.

In even a simple graph, values that balance one loop could im-
balance another one. But the MIT researchers showed that, remarka-
bly, this simple, repetitive process of adding edges and rebalancing
will converge on the solution of the graph Laplacian. Nor did the
demonstration of that convergence require sophisticated mathemat-
ics: "Once you find the right way of thinking about the problem, eve-
rything just falls into place," Kelner explains.

Paradigm shift

Daniel Spielman, a professor of applied mathematics and com-
puter science at Yale University, was Kelner's thesis advisor and one
of two co-authors of the 2004 paper. According to Spielman, his al-
gorithm solved Laplacians in nearly linear time "on problems of as-
tronomical size that you will never ever encounter unless it's a much
bigger universe than we know. Jon and colleagues' algorithm is actu-
ally a practical one."
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Spielman points out that in 2010, researchers at Carnegie Mellon
University also presented a practical algorithm for solving Lapla-
cians. Theoretical analysis shows that the MIT algorithm should be
somewhat faster, but "the strange reality of all these things is, you do
a lot of analysis to make sure that everything works, but you some-
times get unusually lucky, or unusually unlucky, when you imple-
ment them. So we'll have to wait to see which really is the case."

The real value of the MIT paper, Spielman says, is in its innova-
tive theoretical approach. "My work and the work of the folks at Car-
negie Mellon, we're solving a problem in numeric linear algebra us-
ing techniques from the field of numerical linear algebra," he says.
"Jon's paper is completely ignoring all of those techniques and really
solving this problem using ideas from data structures and algorithm
design. It's substituting one whole set of ideas for another set of
ideas, and I think that's going to be a bit of a game-changer for the
field. Because people will see there's this set of ideas out there that

might have application no one had ever imagined."
http://www.sciencedaily.com/releases/2013/03/130302125400.htm

EXERCISES

1. Read and translate the following words into Russian.

on the other hand, fruitful, statement, same, involve, may, i.e., con-
tain, request, stand for, value, particular, namely, identity, variables,
usage, denote, simply, regardless of, define, convenience definition,
possess, observe, endpoint, comparison, solution, sequence, previous,
consist of, ordered pair, remarkable, familiar application, propose,
exponentially, predecessor, drastically, require, aggregate, replace,
implement, node, depict, task, weight, cost, describe, interpret, cru-
cial, intuitive, resistance, current, flow, approach, consider, approxi-
mation, ingenuity, approach, straightforward, sibling, dispense, effi-
cient, path, repetitive, converge, sophisticated, fall into place, accord-
ing to, never ever , encounter, point out, make sure, substitute, game-
changer.

2. Translate the words into English.
YAOCTOBEPUTHCS, MEPEIOMHBIM MOMEHT, C IPYyroil CTOPOHBI, YTBEp-
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JKJEHHE, TOT K€ CaMblii, TO €CTh, COJAEPKATh, 3HAUEHUE, HECMOTPSI
Ha, TPEIJIOKUTh, COCTOSTh M3, 3aMEHUTh, TPeOOBaTh, COMPOTHUBIIEC-
HHE, U3BICKAHHBIW, COTJIACHO, BEC, CTOMMOCTbD, OMUCATh, ONMPEAECITUTD,
ornpezeneHue, ya00CTBO, pelleHne, MoCaeI0BaTeNbHOCTh, YIOPSI0-
YCHHas napa, 3HAKOMOC HpI/IMGHeHI/Ie, 0603Ha‘-IaTB, noaxond, CTaBUTh
Ha CBOE MECTO.

3. Translate the following sentences into Russian.

1. We should make some remarks about this problem. 2. There was
the risk that he might come. 3. He was able to turn the switch. (how)
4. You should know the associative property. (why) 5. He should find
a common language with them. (how) 6. They should already know
the results. (which results) 7. He was able to come just in time. (how)
8. He said that he might come.

4. Describe the pattern in each sequence and identify the se-
quence as arithmetic, geometric, or neither.
1)2,4,6,8,...2)6,12,24,48,...3)1,2,4,8, ...4)4,7, 10, 13, ...
5)1,1,2,3,5,...6)4,4,4,4, ...

5. Solve the following problems.

» The multiples of two form a sequence as follows: 2, 4, 6, 8, 10, 12,
14, 16, ... . What type of sequence do you see? What about the mul-
tiples of three? Four? Five?

» Suppose you start with 1 rectangle and then divide it in half. You
now have 2 rectangles. You divide each of these in half, and you
have 4 rectangles. The sequence for this division is 1, 2, 4, 8, 16, ...
rectangles after each successive division. What type of sequence re-
sults?

» 'T've always been 45 years older than your dad,' said Grandma to
young Trickle. Trickle always suspected that Grandma was a bit short
on grey matter but now her statement of the obvious really clinched
it. 'But I'll tell you what's strange about our ages now,' she continued.
'The two digits in my age are the reverse of the digits in your dad's
age. And what's more, they're both prime digits.' Trickle couldn't be-
lieve his ears. He'd thought Grandma was as daft as a carrot and here
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she was making mathematical observations. Trickle felt ashamed as
he'd often joked about Grandma's brains behind her back. Mmm,
maybe that's where she'd been hiding them all these years! How old
is Grandma?

6. Choose from the terms above to complete each sentence.
arithmetic sequence, geometric sequence, meter, algebraic expres-
sion, coefficient, exponent, order of operations, equation, kilogram,
scientific notation, numbers written, with exponents

1. The numbers 2, 5, 8, 11, ... are an example of a(n)

2. The numbers 2, 6, 18, 54, ... are an example of a(n) .
3. In the metric system, a(n) is the base Unit of length.
4. A(n) ___ contains variables, numbers, and at least one operation.
5. The numerical factor of a term that contains a variable is called a
6. A(n) tells how many times a base is used as a factor.
7. Mathematicians agreed on a(n) so that numerical ex-
pressions would have only one value.

8. A(n) is a mathematical sentence that contains an equals sign.
9. A(n) is the base Unit of mass in the metric system.
10. The number 870,000,000 can be written in as 8.7 x 10%.

7. Translate the text into Russian.

An equality is a statement of two mathematical objects being equal.
Like equations, equalities are written as two mathemati-cal objects
connected by the equality sign "=". The meaning of two objects being
equal depends very much on the nature of the objects, e.g., two ma-
trices are equal iff they have identical di-mensions and all their corre-
sponding elements are equal.

8. Translate the jokes into Russian.
e Mathematics is made of 50 percent formulas, 50 percent proofs,
and 50 percent imagination.
e How do you make 7 even (without adding or subtracting one)?
Remove the "s".
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Unit 3. Monomial and Polynomial

A monomial is a variable, a real number, or a multiplication of one or
more variables and a real number with whole-number exponents.
Examples of monomials and non-monomials

Monomials | 9 X 9x 6xy 0.60x"y
Not x " or V(x) or
monomials | ¥~ 1/x x'"? 6+ x a/x

Polynomial definition:

A polynomial is a monomial or the sum or difference of mo-nomials.
Each monomial is called a term of the poynomial

Important!

Terms are separated by addition signs and subtraction signs, but
never by multiplication signs

A polynomial with one term is called a monomial

A polynomial with two terms is called a binomial

A polynomial with three terms is called a trinomial

Examples of polynomials:

Polynomial Number of terms | Some examples
Monomial 1 2, X, 5X°
Binomial 2 2x +5, X - X,X-5

. . X°+ 5% + 6, X° - 3x
Trinomial 3

+8

Difference between a monomial and a polynomial:

A polynomial may have more than one variable.

For example, x + y and x> + 5y + 6 are still polynomials al-though
they have two different variables x and y

By the same token, a monomial can have more than one variable. For
example, 2 X X X y X z is a monomial. http:/www.basic-mathematics.com/definitio

Who invented Chess?

The person who invented chess is not known. Chess is one of the
oldest games in the world and it is assumed that the origin of chess is
India and then spread over to the Arabian countries. Chess is intellec-
tually very demanding and the most complex and most fascinating
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game for those who know it and love it. There is an interesting story
about the man, who invented chess coming from Persia and this story
is around 800 years old. Long time ago a king named Shihram ruled
over India. He was a despot. Around this time a wise man invented
the game of chess to show the king how important everybody is, who
lives in his kingdom, even the smallest among them.

The king on the chess board needs his queen, his rooks, bishops,
knights and the pawns to survive. This is like in real life. The king
should learn this. Shihram, the king, understood this very well and he
liked this game very much and he became a chess player and ordered
that this game should be played by everybody in his kingdom.

The king was very thankful, let the wise man come to his treas-
ures and he gave him gold and silver or other valuable things.

“You are allowed to choose what you want!” he said to the man
who invented chess. “I will give it to you!”

The wise man thought for a while and said to the king. "I don't
desire any of your treasures. I have a special wish!" And then he went
with the king to a chess board.

“My wish is to get some wheat! Please put one grain of wheat on
to the first chess square and two on to the second and keep doubling
up the wheat until the last square!”

The king became angry and shouted, “I have offered you all my
treasures and you want just wheat? Do you want to offend me?”

“Oh no!” said the wise man. “I don't want to offend you, my
king. Please respect my wish and you will see that my wish is truly
great.”

The king called his servants and ordered to put the wheat on the
chess board exactly as the wise man wished. The servants brought a
lot of wheat. It soon filled many rooms but they realized that they
could not fulfill the wise man's wish.

They went to the king and said: “We are unable to fulfill the
wise man's wish.”

“Why not?” asked the king angry.

They answered: “All the wheat of your kingdom and all the
wheat of other kingdoms is not enough to fulfill this wish.”

The king realized that the wise man had given him a lesson
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again. He learned that you should never underestimate the small
things in life.

The chess board has 64 squares and if you put just one grain on
the first and double up on the next and so on, you will reach an
enormous amount of grain. 1 x 2 x2x2x2x2x2x2x2x2x2x
2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2
X2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x
2x2x2x2x2x2x2x2x2x2x2x2x2x2x2x2

If you work this out you get an incredible amount of grain some-
thing like this: around 18.446.744 trillions of wheat grains. The man,

who invented chess, whoever he was, has done a great job.
http://www.expert-chess-strategies.com/who-invented-chess.html

EXERCISES
1. Read and translate these words into Russian.
according to, indicate, neither...nor, consequently, either...or, sev-
eral, for instance, thus fractional, integral, binomial, trinomial, mo-
nomial, polynomial, divided, indicated, represented, connected, as-
sume, spread, intellectually, demanding, fascinating, rule, wise, king-
dom, queen, rooks, bishop, pawn, survive, thankful, treasure, valu-
able, desire, wheat, square, double, until, offer, offend, order, fulfill,
enough, realize, underestimate, enormous.

2. Translate the words into English.

COTJIACHO, YKa3blBaTh, HH.. HH, JTU0O0.. TMOO, HAMPUMEp, OYapoOBa-
TEJNBHBIN, TIPABHIIO, KOPOJIb, KOPOJIEBA, JIaJIbs, CJIOH, IEIIKa, COXpa-
HATHCS, OJIarOJapHbBIN, KJIaJ], IEHHOE, JKEIaHue, MIICHNIIA, YIBOUTH,
mpeajararh, 0 TeX IMop, MOKa, HeJIOOICHUTh, BBIIIOJHUTE, TIOPSIOK,
JOCTaTOYHO, OTPOMHBIH.

3. Answer the following questions.

1. How many groups are algebraic expressions divided into? 2. What
1s a monomial algebraic expression? 3. By what is a monomial repre-
sented? 4. What algebraic expression is called polynomial? 5. What
are terms of a polynomial?
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4. Translate the text into Russian.

The amount of wheat asked by the wise man equaled the world's
wheat production for the period of some two thousand years. Thus
king Shirham found that he either had to remain constantly in debt to
the wise man or cut his head off. He thought it best to choose the lat-
ter alternative.

5. Translate the sentences into English.

1. OHn ckasai, 4To 3HaeT 3Ty urpy. 2. OHa cka3ana MHe, 4TO €i Hpa-
BUTCS Mos paboTa. 3. OH cKa3aj, 4To 3Ta MallnHa OblIa H300peTeHa
rpynnoil yuensix. 4. OH CIPOCH MEHsI, COCUMTAI JIK sI KOJINYECTBO
KOMIIBIOTEPOB B KOMHaTe. 5. Sl xoTena y3HaTh, YBEIUUUTCS JIU MPO-
U3BOJICTBO ATUX KOMIbIOTEPOB. 6. OHM HalesIMCh, YTO Mpodeccop
octaHercsi B JekaHate. 7. OHM cripocuiiv, KakoBa Jpyrasi ajJbTepHa-
tuBa. 8. OH CKa3ajg MHE, YTO MOCTOSIHHO TyMaeT O JI0KAa3aTeJIbCTBE
3TOro ypaBHEHHA. 9. Sl XOTen y3HaTh, COTIacuiIach I OHU OOCYTUTh
Ham aoknaza. 10. Onu yBepeHsl, 4yTo 3Ta urpa nomysspHa. 11. Onu
MOATBEPAUIIN, YTO OH BBIIIOJHWI BCE B COOTBETCTBHHM C IUIaHOM. 12.
Oma cka3ana, 4To BTOpas U3 ABYX 3ajJa4 Oosee TpyaHas.

6. Solve the following puzzles.

» Bumbletown had the most robbed bank in the land. The unfortu-
nate clerk was frequently forced to open the safe, and the bank had
lost so much money, that Mr Good, the bank manager, was going
bald. Then one day, Mr Good had an idea. His nephew, Fumble,
should be the bank clerk. Now Fumble was the ideal man for the job.
His memory was so bad, one could be sure that no robber could ever
force him to remember the safe combination. Furthermore, his poor
powers of recall were matched by a superb talent for puzzling things
out. This meant that whenever Fumble needed to know the safe com-
bination, all he had to do was obtain the following conundrum from
Mr Good, which he could solve to reveal the five digit safe combina-
tion. 'The fourth digit is four greater than the second digit. There are
three pairs of digits that each sum to 11. The third of the five digits is
three less than the second. The first digit is three times the fifth digit.'
Of the 100 000 possible numbers, which was the correct safe combi-
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nation?

» The sum 9+9=18 gives the reverse answer when the numbers are
multiplied: 9x9=81. Find two more reversals beginning 24+... and
47+. ..

» Write 1s and three plus signs in a row in such a way that they add
up to 24.

7. Translate the following poem into Russian.

There was a young man from Trinity,

Who solved the square root of infinity?

While counting the digits,

He was seized by the fidgets,

Dropped science, and took up divinity. ~Author Unknown

8. Translate the following jokes into Russian.

Q: Why is 6 afraid of 7?7 A: Because 7 8 9.

Q: What does a mathematician present to his fiancée when he

wants to propose? A: A polynomial ring!

e Q: How can you add eight 8's to get the number 1,000? (only us-
ing addition) A: 888 +88 +8 +8 +8 = 1,000.

e Q: How many eggs can you put in an empty basket? A: Only
one, after that the basket is not empty.

¢ (Q: What goes up and never comes down? A: Your Age

e Q: Why do mathematicians, after a dinner at a Chinese restau-

rant, always insist on taking the leftovers home? A: Because they

know the Chinese remainder theorem!

What do you call a sunburned man? .... (a tan-gent)

What would a math student say to a fat parrot? .... (poly-no-mial)

What do mathematicians sleep on? .... (ma-trices)

Mathematicians are like Frenchmen: whatever you say to them,

they translate it into their own language, and forthwith it means

something entirely different.
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Unit 4. Factoring Numbers

"Factors" are the numbers you multiply to get another number.
For instance, the factors of 15 are 3 and 5, because 3x5 = 15. Some
numbers have more than one factorization (more than one way of be-
ing factored). For instance, 12 can be factored as 1x12, 2x6, or 3x4.
A number that can only be factored as 1 times itself is called "prime".
The first few primes are 2, 3, 5, 7, 11, and 13. The number 1 is not
regarded as a prime, and is usually not included in factorizations, be-
cause 1 goes into everything. (The number 1 is a bit boring in this
context, so it gets ignored.)

You most often want to find the "prime factorization" of a num-
ber: the list of all the prime-number factors of a given number. The
prime factorization does not include 1, but does include every copy
of every prime factor. For instance, the prime factorization of 8§ is
2x2x2, not just "2". Yes, 2 is the only factor, but you need three cop-
ies of it to multiply back to 8, so the prime factorization includes all
three copies.

On the other hand, the prime factorization includes ONLY the
prime factors, not any products of those factors. For instance, even
though 2x2 = 4, and even though 4 is a divisor of 8, 4 is NOT in the
PRIME factorization of 8. That is because 8 does NOT equal
2x2x2x4! This accidental over-duplication of factors is another rea-
son why the prime factorization is often best: it avoids counting any
factor too many times. Suppose that you need to find the prime fac-
torization of 24. Sometimes a student will just list all the divisors of
24: 1,2, 3,4, 6,8, 12, and 24. Then the student will do something
like make the product of all these divisors: 1x2x3x4x6x8x12x24.,
But this equals 331776, not 24. So it's best to stick to the prime fac-
torization, even if the problem doesn't require it, in order to avoid ei-
ther omitting a factor or else over-duplicating one.

In the case of 24, you can find the prime factorization by taking
24 and dividing it by the smallest prime number that goes into 24: 24
+ 2 = 12. (Actually, the "smallest" part is not as important as the
"prime" part; the "smallest" part is mostly to make your work easier,
because dividing by smaller numbers is simpler.) Now divide out the
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smallest number that goes into 12: 12 + 2 = 6. Now divide out the
smallest number that goes into 6: 6 ~ 2 = 3. Since 3 is prime, you're

done factoring, and the prime factorization is 2x2x2x3.
http://www.purplemath.com/Units/factnumb.htm

The 10 Best Mathematicians

Alex Bellos selects the math’s geniuses whose revolutionary
discoveries changed our world.

Pythagoras (circa 570-495 B.C.) Vegetarian mystical leader
and number-obsessive, he owes his standing as the most famous
name in maths due to a theorem about right-angled triangles, al-
though it now appears it probably predated him. He lived in a com-
munity where numbers were venerated as much for their spiritual
qualities as for their mathematical ones. His elevation of numbers as
the essence of the world made him the towering primogenitor of
Greek mathematics, essentially the beginning of mathematics as we
know it now.

Hypatia (cAD360-415) Women are under-represented in
mathematics, yet the history of the subject is not exclusively male.
Hypatia was a scholar at the library in Alexandria in the 4th century
CE. Her most valuable scientific legacy was her edited version of
Euclid's The Elements, the most important Greek mathematical text.

Girolamo Cardano (1501 -1576) Italian polymath for whom
the term Renaissance man could have been invented. A doctor by
profession, he was the author of 131 books. He was also a compul-
sive gambler. It was this last habit that led him to the first scientific
analysis of probability. He realised he could win more on the dicing
table if he expressed the likelihood of chance events using numbers.
This was a revolutionary idea, and it led to probability theory, which
in turn led to the birth of statistics, marketing, the insurance industry
and the weather forecast.

Leonhard Euler (1707-1783) The most prolific mathematician
of all time, publishing close to 900 books. When he went blind in his
late 50s his productivity in many areas increased. His famous formula
eitr + 1 = 0, where e is the mathematical constant sometimes known
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as Euler's number and i is the square root of minus one, is widely
considered the most beautiful in mathematics. He later took an inter-
est in Latin squares — grids where each row and column contains each
member of a set of numbers or objects once. Without this work, we
might not have had sudoku.

Carl Friedrich Gauss (1777-1855) Known as the prince of
mathematicians, Gauss made significant contributions to most fields
of 19th century mathematics. An obsessive perfectionist, he didn't
publish much of his work, preferring to rework and improve theo-
rems first. His revolutionary discovery of non-Euclidean space (that
it is mathematically consistent that parallel lines may diverge) was
found in his notes after his death. During his analysis of astronomical
data, he realised that measurement error produced a bell curve — and
that shape is now known as a Gaussian distribution.

Georg Cantor (1845-1918) Of all the great mathematicians,
Cantor most perfectly fulfils the (Hollywood) stereotype that a genius
for maths and mental illness are somehow inextricable. Cantor's most
brilliant insight was to develop a way to talk about mathematical in-
finity. His set theory leads to the counter-intuitive discovery that
some infinities were larger than others. The result was mind-blowing.
Unfortunately he suffered mental breakdowns and was frequently
hospitalised. He also became fixated on proving that the works of
Shakespeare were in fact written by Francis Bacon.

Paul Erdus (1913-1996) Erdus lived a nomadic, possession-less
life, moving from university to university, from colleague's spare
room to conference hotel. He rarely published alone, preferring to
collaborate — writing about 1,500 papers, with 511 collaborators,
making him the second-most prolific mathematician after Euler.

John Horton Conway (b1937) The Liverpudlian is best known
for the serious math that has come from his analyses of games and
puzzles. In 1970, he came up with the rules for the Game of Life, a
game in which you see how patterns of cells evolve in a grid. Early
computer scientists adored playing Life, earning Conway star status.
He has made important contributions to many branches of pure math,
such as group theory, number theory and geometry and, with collabo-
rators, has also come up with wonderful-sounding concepts like sur-

74

real numbers, the grand antiprism and monstrous moonshine.

Grigori Perelman (b1966) Perelman was awarded $1m last
month for proving one of the most famous open questions in maths,
the Poincaré¢ Conjecture. But the Russian recluse has refused to ac-
cept the cash. He had already turned down maths' most prestigious
honour, the Fields Medal in 2006. "If the proof is correct then no
other recognition is needed," he reportedly said. The Poincaré¢ Con-
jecture was first stated in 1904 by Henri Poincaré and concerns the
behaviour of shapes in three dimensions. Perelman is currently un-
employed and lives a frugal life with his mother in St Petersburg.

Terry Tao (b1975) An Australian of Chinese heritage who lives
in the US, Tao also won (and accepted) the Fields Medal in 2006.
Together with Ben Green, he proved an amazing result about prime
numbers — that you can find sequences of primes of any length in
which every number in the sequence is a fixed distance apart. For ex-
ample, the sequence 3, 7, 11 has three primes spaced 4 apart. The se-
quence 11, 17, 23, 29 has four primes that are 6 apart. While se-
quences like this of any length exist, no one has found one of more

than 25 primes, since the primes by then are more than 18 digits long.
http://www.guardian.co.uk/culture/2010/apr/1 1/the-10-best-mathematicians

EXERCISES

1. Read and translate the words into Russian.

for instance, factor, regard, include, prime factorization, even though,
avoid, suppose, stick to, even if, require, obsessive, owe, due to, ven-
erate, elevation, essence, primogenitor, scholar, compulsive, gambler,
likelihood, insurance, weather forecast, prolific, contribution, di-
verge, fulfill, inextricable, insight, develop, mind-blowing, collabo-
rate, evolve, adore, surreal number, conjecture, recluse, turn down,
concern, prove, amazing.

2. Translate the words into English.

CTpaxoBKa, BKIIIOYaTh, aXKe XOTs, U30eraTh, pa3BUBaTh, Ojaroaaps,
OBITH JOJDKHBIM, Tpe6OBaTI), IMPOrHo3 NOoroabl, MPEKIOHATLCA, HEPA3-
pPEIIUMBIN, CTpaJaloIUid HABI3YMBOW HaeeH, 000KaTh, YUEHBIH, CO-
TPpyAHHWYATh, 3arajka, AOoKa3arb, IMPOHUIATEIBLHOCTH, IPENOK, OT-
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LIETBbHHUK, OTBEPraTh, KapTEKHUK, OTKIOHATHCS, YIUBUTEIbHbBIN, Ha-
IIpUMep.

3. Write whether each sentence is true or false. If false, replace

the underlined term to make a true sentence.

e To double a number means to multiply that number by itself.

e An irrational number is a number that cannot be written as a frac-
tion.

e A plus sign is the symbol used to indicate the positive square root
of a number.

e A perfect square is the square of a rational number.

e Square roots are the factors multiplied to form perfect squares.

4. Translate the text into Russian.

The Game Theory studies winning strategies for parties involved
in situations where their interest conflict with each other. Developed
by John von Neumann, the theory has applications to real games
(cards, chess, etc.), economics, commerce, politics and some say
even military. J. Conway used his theory of surreal numbers to quali-
tatively evaluate game positions. Conway wrote: It's especially de-
lightful when you find a game that somebody's already considered
and possibly not made much headway with, and you find you can just
turn on one of these automatic theories and work out the value of
something and say, "Ah! Right is 47/64ths of a move ahead, and so
she wins."

5. Make up a question to each sentence.

1. All these combinations have been repeated over and over again. 2.
The necessary procedure has been followed. 3. The scientists have
been shown the pattern of the future system. 4. The number has been
increased recently. 5. Each step of the process has been carefully
studied. (what) 6. The necessary information has just been obtained.
(when)) 7. All points have been placed on the left of the straight line.
8. The order has been changed. 9. The axiom has been accepted. 10.
The relations have been defined.
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6. Solve the following puzzles.

» A man left his hotel and walked towards the car park. Without the
benefit of moonlight or any artificial light, he was able to spot his
black car 100 meters away. How was this possible?

» Which is correct: 'Nine and seven is fifteen' or 'Nine and seven are
fifteen?' How many times can you take 4 from 33?

» A medieval king needed to work out how he could recruit fighting
men for the battle ahead. However, there were so many distractions
around the castle, his thinking became confused. So, in order to
change his daze into knights, he asked for a secluded walk to be
made so that he could ponder in peace. The head gardener was
given the job of planting lines of high bushes. First, he planted a
line running 100 paces east. Then from the end of that line he
planted a line 100 paces north, then 100 west, 98 south, 98 east, 96
north, 96 west, and so on, dropping the measurement by two paces
every second anticlockwise 90 degree turn. This made a square spi-
ral path 2 paces wide. If the king intended to walk down the middle
of the path, how long was the path?

7. Translate the following jokes into Russian.

e Statistics Canada is hiring mathematicians. Three recent graduates
are invited for an interview: one has a degree in pure mathematics,
another one in applied math, and the third one obtained his B.Sc. in
statistics. All three are asked the same question: "What is one third
plus two thirds?" The pure mathematician: "It's one." The applied
mathematician takes out his pocket calculator, punches in the num-
bers, and replies: "It's 0.999999999." The statistician: "What do you
want it to be?"

e A woman in a bar tries to pick up a mathematician."How old, do
you think, am I?" she asks coyly. "Well - 18 by that fire in your eyes,
19 by that glow on your cheeks, 20 by that radiance of your face, and
adding that up is something you can probably do for yourself..."

e "What happened to your girlfriend, that really cute math student?"
"She no longer is my girlfriend — I have left her. A couple of nights
ago I called her on the phone, and she told me that she was in bed
wrestling with three unknowns!" hitp://www.101funjokes.com/math-jokes.htm
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Unit S. Solving Linear Inequalities

Solving linear inequalities involves finding solutions to
expressions where the quantities are not equal.

A number on the number line is always greater than any number
on its left and smaller than any number on its right. The symbol "<"
is used to represent "is less than", and ">" to represent "is greater
than".

From the number line, we can easily tell that 3 is greater than 2,
because 3 is on the right side of -2 (or -2 is on the left of 3). We write
it as 3>-2 (or as —2<3). We can also derive that any positive number
is always greater than negative number. Consider any two numbers, a
and b. One and only one of the following statements can be true: a>b,
a=b, or a<b. This is the Law of Trichotomy.

For an inequality with one unknown, there may be many
(sometimes infinite) possible solutions.

1. Properties

2. Solving Inequalities

2.1 Inequalities with a variable in the denominator

3. Compound Inequalities

4. Solving Inequalities with Absolute Value

1. Properties

Transitive property: For any three numbers x, y, z, if x > y and y
>z, thenx >z.

Additive property: In an inequality, we can add or subtract the
same value from both sides, without changing the sign (i.e. ">" or
"<"). That is to say, for any three numbers X, y and p, if x >y, then x
tp>y+pandx-p>y-p.

Multiplicative property: We can multiply or divide both sides by
a positive number without changing the sign. When we multiply or
divide both sides by a negative number, we have to change the sign
of the inequality (i.e, ">" change to "<" and vice versa).

Now we can go on to solve any linear inequalities.

Solving Inequalities

Solving inequalities is almost the same as solving linear
equations. Let's consider an example: x + 4 < 13. All we have to do is
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to subtract 4 on both sides. We will then get x < 9, and that is the
answer! Note, however, what you get is not a single answer, but a set
of solutions, i.e., any number that satisfies the condition x < 9 (any
number that is less than 9) can be a solution to the inequality. It is
very convenient to represent the solution using the number line:

Let wus try another more complicated question:

3x-222(x-3 ). First, you may want to expand the right hand side:

3x—222x-06 Then we can simply rearrange the terms so that all
the unknown variables are on one side of the equation, usually the

left hand side: 3X—2xX2—-6+2 Hence we can easily get the

answer: X =—4_ This solution is represented on the number line
below. Note that the solution requires a closed circle ("e"), because
the x is greater than or equal to 4.

Inequalities with a variable in the denominator

The method for solving this kind of inequality involves four
steps:

1. Find out when the denominator is equal to zero. In the above
example the denominator equals zero when x = 1.

2. Pretend the inequality sign is an = sign and solve it as such;

2
=2
x-1 ,s0x=2.

3. Plot the points x = I and x = 2 on a number line with an
unfilled circle because the original equation included < (it would
have been a filled circle if the original equation included < or ).
You now have three regions: x < 1, I <x <2, and x>2.

4. Test each region independently. In this case test if the
inequality is true for I <x < 2 by picking a point in this region (e.g. x
= 1.5) and trying it in the original inequation. For x = 1.5 the original
inequation doesn't hold. So then try for 7 > x> 2) (e.g. x = 3)). In this
case the original inequation holds, and so the solution for the original
inequation is 1 >x > 2).

Compound Inequalities

A compound inequality is a pair of inequalities related by the
words AND or OR. In an and inequality, both inequalities must be
satisfied. All possible solution values will be located between two
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defined numbers, and if this is impossible, the compound inequality
simply has no solutions.

Consider this example: X+ 622,nd X< 2 First, solve the first
inequality for x to get * =< —4_ All and inequalities can be rewritten as

one inequality, like this: — 4 < x <2 write x between two <'s or <'s or
both with the smaller number on the left and the larger number on the
right).

Solving Inequalities with Absolute Value

Since "'|x| = |- x|/ A inequality involving absolute value will
have to solved in two parts. Solving "'|x-6| < 5"'. The first part would
be "'x-6 < 5" which gives x < 11 . The second part would be "'-(x-6)

< 5" which solved yields x > 1. So the answer to [x-6| <5 is 1<x<I1.
http://en.wikibooks.org/wiki/Algebra/Equalities_and Inequalities

Text for reading

The English mathematician George Boole (1815-1864) sought to
give symbolic form to Aristotle's system of logic. Boole wrote a trea-
tise on the subject in 1854, titled An Investigation of the Laws of
Thought, on which are founded the mathematical theories of logic
and probabilities, which codified several rules of relationship be-
tween mathematical quantities limited to one of two possible values:
true or false, 1 or 0. His mathematical system became known as Boo-
lean algebra.

All arithmetic operations performed with Boolean quantities
have but one of two possible outcomes: either 1 or 0. There is no
such thing as "2" or "-1" or "1/2" in the Boolean world. It is a world
in which all other possibilities are invalid by fiat. As one might
guess, this is not the kind of math you want to use when balancing a
checkbook or calculating current through a resistor. However, Claude
Shannon of MIT fame recognized how Boolean algebra could be ap-
plied to on-and-off circuits, where all signals are characterized as ei-
ther "high" (1) or "low" (0). His 1938 thesis, titled 4 Symbolic Analy-
sis of Relay and Switching Circuits, put Boole's theoretical work to
use in a way Boole never could have imagined, giving us a powerful
mathematical tool for designing and analyzing digital circuits.
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In this unit, you will find a lot of similarities between Boolean
algebra and "normal" algebra, the kind of algebra involving so-called
real numbers. Just bear in mind that the system of numbers defining
Boolean algebra is severely limited in terms of scope, and that there
can only be one of two possible values for any Boolean variable: 1 or
0. Consequently, the "Laws" of Boolean algebra often differ from the
"Laws" of real-number algebra, making possible such statements as 1
+ 1 =1, which would normally be considered absurd. Once you com-
prehend the premise of all quantities in Boolean algebra being limited
to the two possibilities of 1 and 0, and the general philosophical prin-
ciple of Laws depending on quantitative definitions, the "nonsense"
of Boolean algebra disappears.

It should be clearly understood that Boolean numbers are not the
same as binary numbers. Whereas Boolean numbers represent an en-
tirely different system of mathematics from real numbers, binary is
nothing more than an alternative notation for real numbers. The two
are often confused because both Boolean math and binary notation
use the same two ciphers: 1 and 0. The difference is that Boolean
quantities are restricted to a single bit (either 1 or 0), whereas binary
numbers may be composed of many bits adding up in place-weighted
form to a value of any finite size. The binary number 100112 ("nine-
teen") has no more place in the Boolean world than the decimal num-

ber 210 ("two") or the octal number 328 ("twenty-six").
http://www.allaboutcircuits.com/vol_4/chpt_7/1.html

EXERCISES

1. Read and translate the words into Russian.

relative, notation, hence, strict inequality, additional, magnitude, de-
fine, unconditional inequality, hold, reverse, destroy, appear, apply,
govern, properties, note, transitivity, replace, corresponding, ordered
group, deal with, inverse, consider, decrease, preserve, care, evaluate,
isolate, obviously, yield, respectively, occasionally, conjunction, ad-
jacent terms, in addition to, except, contain, treatise, codify, relation-
ship, value, outcome, invalid, checkbook, current, fame, imagine,
similarity, so-called, in terms of, consequently, consider, absurd,
comprehend, premise, disappear, whereas, entirely, confuse, cipher.
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2. Translate the words into English.

3aMmch, COOTBETCTBYIOIIHM, ClEAOBAaTEIbHO, CTPOroe HEPaBEHCTBO,
JIOTIOJIHUTENbHBIN, MO/YJIb, ONPEAETUTh, a0COIIOTHOE HEPaBEHCTBO,
paccmaTpuBath, 0OpaTHBIN, pa3pyliaTh, IPUMEHUTH, 00YCIOBINBATH,
CBOﬁCTBa, 3aMCUaTh, 3aMCHUTD, YIIOPAJOYCHHAA rpynra, UMCTb JCJI0
C, paccMaTpuBaTh, YMEHBIIUTh, COXPAHUTh, OCTOPOKHOCTb, BBIUYHC-
JATh, CMEXHBIN, OYEBUIHO, IPUBOJUTH K YEMY-J., B YKa3aHHOM IO-
psaKe, U3penka, Co3, B JOMOJIHEHUN K, KpPOME, CO/IepKaTh, KOHEY-
HBI, OTPAaHUYUTH, 3alIU(PPOBBIBATH, TOTHOCTHIO, UCYE3aTh, MPUHU-
Mad BO BHMMAHHUC, 4YTO, IMPCAIIOJIONKCHHUE, OCMBICIIMTb, CYWUTATb, W,
CleI0BaTeNbHO, UCXO/S U3, TAK Ha3bIBAEMBIH, IPECTABUTD, CJIaBA.

3. Guess the meaning of the following words.

complicate — complicated, known — unknown, fill — unfilled, relate —
related, written — rewritten, found — founded, probable — probability,
perform — performed, similar — similarity, consequence — conse-
quently, appear — disappear.

4. Try to solve the following problem.
The last palindromic year was 1881 — it reads the same forward or
backward. What is the next palindromic year?

5. State the function of the Participle II.

1. The question answered by the student was a difficult one. 2. The
process affected by the correction followed a different course. 3. The
problem approached from another point of view proved simple. 4.
The technique followed by this research team is very complicated. 5.
Definition of the problem followed by its investigation was a difficult
task. 6. Their actions influenced by the decision were wiser. 7. The
fact mentioned was of great importance. 8. The problem dealt with in
this article is complex.

6. Translate the joke into Russian.
e What do you call a stubborn angle? .... (obtuse)
e How do kids like their ice-cream served? ....... (cone)
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Unit 6. Ways to Solve Systems of Linear Equations
in Two Variables

The tutorial gives an example of three ways to solve systems of
linear equations in two variables: graphing, substitution method,
elimination method.

Solve by Graphing

Step 1: Graph the first equation. Unless the directions tell you
differently, you can use any "legitimate" way to graph the line.

Step 2: Graph the second equation on the same coordinate sys-
tem as the first. You graph the second equation the same as any other
equation. Refer to the first step if you need to review how to graph a
line. The difference here is you will put it on the same coordinate
system as the first. It is like having two graphing problems in one.

Step 3: Find the solution. 1f the two lines intersect at one place,
then the point of intersection is the solution to the system. If the two
lines are parallel, then they never intersect, so there is no solution. If
the two lines lie on top of each other, then they are the same line and
you have an infinite number of solutions. In this case you can write
down either equation as the solution to indicate they are the same
line.

Step 4: Check the proposed ordered pair solution in both equa-
tions. You can plug in the proposed solution into BOTH equations. If
it makes BOTH equations true then you have your solution to the
system. If it makes at least one of them false, you need to go back
and redo the problem.

Solve by the Substitution Method

Step 1: Simplify if needed. This would involve things like remov-
ing () and removing fractions. To remove ( ): just use the distribu-
tive property. To remove fractions: since fractions are another way to
write division, and the inverse of divide is to multiply, you remove
fractions by multiplying both sides by the LCD of all of your frac-
tions.

Step 2: Solve one equation for either variable. It doesn't matter
which equation you use or which variable you choose to solve for.
You want to make it as simple as possible. If one of the equations is
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already solved for one of the variables, that is a quick and easy way
to go. If you need to solve for a variable, then try to pick one that has
a 1 as a coefficient. That way when you go to solve for it, you won't
have to divide by a number and run the risk of having to work with a
fraction.

Step 3: Substitute what you get for step 2 into the other equation.
This is why it is called the substitution method. Make sure that you
substitute the expression into the OTHER equation, the one you did-
n't use in step 2. This will give you one equation with one unknown.

Step 4: Solve for the remaining variable. Solve the equation set
up in step 3 for the variable that is left. If your variable drops out and
you have a FALSE statement, that means your answer is no solution.
If your variable drops out and you have a TRUE statement, that
means your answer is infinite solutions, which would be the equation
of the line.

Step 5: Solve for second variable. 1f you come up with a value
for the variable in step 4, that means the two equations have one solu-
tion. Plug the value found in step 4 into any of the equations in the
problem and solve for the other variable.

Step 6: Check the proposed ordered pair solution in both origi-
nal equations. You can plug in the proposed solution into BOTH
equations. If it makes both equations true, then you have your solu-
tion to the system. If it makes at least one of them false, you need to
go back and redo the problem.

Solve by the Elimination by Addition Method

Step 1: Simplify and put both equations in the form Ax + By = C
if needed. This would involve things like removing ( ) and removing
fractions. To remove ( ): just use the distributive property. To remove
fractions: since fractions are another way to write division, and the
inverse of divide is to multiply, you remove fractions by multiplying
both sides by the LCD of all of your fractions.

Step 2: Multiply one or both equations by a number that will
create opposite coefficients for either x or y if needed. Looking
ahead, we will be adding these two equations together. In that proc-
ess, we need to make sure that one of the variables drops out, leaving
us with one equation and one unknown. The only way we can guar-
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antee that is if we are adding opposites. The sum of opposites is 0. If
neither variable drops out, then we are stuck with an equation with
two unknowns which is unsolvable. It doesn't matter which variable
you choose to drop out. You want to keep it as simple as possible. If
a variable already has opposite coefficients than go right to adding
the two equations together. If they don't, you need to multiply one or
both equations by a number that will create opposite coefficients in
one of your variables. You can think of it like a LCD. Think about
what number the original coefficients both go into and multiply each
separate equation accordingly. Make sure that one variable is positive
and the other is negative before you add. For example, if you had a
2x in one equation and a 3x in another equation, we could multiply
the first equation by 3 and get 6x and the second equation by -2 to get
a -6x. So when you go to add these two together they will drop out.

Step 3: Add equations. Add the two equations together. The
variable that has the opposite coefficients will drop out in this step
and you will be left with one equation with one unknown.

Step 4: Solve for remaining variable. Solve the equation found
in step 3 for the variable that is left. If both variables drop out and
you have a FALSE statement, that means your answer is no solution.
If both variables drop out and you have a TRUE statement, that
means your answer is infinite solutions, which would be the equation
of the line.

Step 5: Solve for second variable. 1f you come up with a value
for the variable in step 4, that means the two equations have one solu-
tion. Plug the value found in step 4 into any of the equations in the
problem and solve for the other variable.

Step 6: Check the proposed ordered pair solution in both origi-
nal equations. You can plug the proposed solution into BOTH equa-
tions. If it makes BOTH equations true, then you have your solution
to the system. If it makes at least one of them false, you need to go
back and redo the problem.

http://www.wtamu.edu/academic/anns/mps/math/mathlab/col_algebra/col_alg_tut4
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Zapping the Brain Improves Math Skills

Scientists from the University of Oxford have shown that they
can improve a person's math abilities for up to six months. The re-
search could help treat the nearly 20 percent of the population with
moderate to severe dyscalculia (math disability), and could probably
aid students in other subjects as well.

"I am certainly not advising people to go around giving them-
selves electric shocks," said Roi Cohen Kadosh, a scientist at the
University of Oxford and a co-author of a new paper. "But we are
extremely excited by the potential of our findings."

The UK scientists used a method known as transcranial direct
current stimulation, or TDCS. This non-invasive technique involves
passing electricity through the skull to increase or decrease the activ-
ity of neurons, usually for less than 15 minutes.

The amount of electricity is tiny, so small that most patients
don't even know it is happening. In fact, many scientists were initially
skeptical it would have any effect at all, said Jim Stinear, Director of
the Neuralplasticity Laboratory at the Rehabilitation Institute of Chi-
cago.

For this experiment the scientists directed the current into the
brain's parietal lobe, which is involved in number processing. Instead
of learning familiar Arabic numerals, however, the scientists had the
participants learn a new series of symbols that represented numbers.
Then, while their brains were being stimulated, they tested the par-
ticipants ability to organize those numbers.

Patients who were on TDCS showed an improved ability to or-
der the numbers.

The electric current makes it subtly easier or more difficult to
stimulate a particular group of nerves, depending on the needs of the
researchers and the patient. For example, if researchers want to make
it easier for a patient to learn, then the nerves will fire more readily.

Other studies have shown that TDCS can improve a variety of
brain functions, from pain management to rehabilitation after trau-
matic events, said Jim Stinear, Director of the Neuralplasticity Labo-
ratory at the Rehabilitation Institute of Chicago. But what is "really
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remarkable," about this new research is how long the effects lasted:
six months.

If TDCS can improve number processing in normal people, it
should be able to improve number processing in people who have
lower than normal number processing skills, and that's who the Ox-
ford scientists will be testing next. TDCS should be able to improve
other types of learning, such as language, as long as they are near the
surface of the brain.

Structures like the hippocampus, which are buried under entire
lobes of the brain, are likely beyond the reach of TDCS, said Cohen
Kadosh.

While the Oxford scientists don't advocate plugging yourself
into a wall socket, they do eventually hope to create a device that will
provide an appropriate amount of electrical current to the brain, and
have filed a patent on such a device.

Such a device won't instantly make you better at math, help you
recover from a stroke faster, or manage pain better, said Stinear.
Anybody using a device will still have to put in a significant amount
of effort.

Drawing a parallel between a popular stimulant, Stinear said that
coffee can help you wake up, but if you just sit on the couch you still
aren't being productive. The same goes for TDCS. "Electrical stimu-
lation will most likely not turn you into Albert Einstein," said Ka-
dosh, "but if we're successful it might be able to help some people to
cope better with math." http://news.discovery.com/human/psychology/brain-electricity

EXERCISES

1. Read and translate the words into Russian.

tutorial, unless, legitimate, refer, intersect, infinite, indicate, plug, at
least, redo, remove, substitute, make sure, remaining, drop out, mean,
simplify, involve, since, look ahead, guarantee, unsolvable, accord-
ingly, improve, treat, moderate, severe, aid, be excited, findings, in-
crease, decrease, subtly, stimulate, fire, remarkable, skill, surface,
advocate, device, recover, stroke, manage, cope with.
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2. Translate the words into English.

CIIPaBUTHCA C, YIOCTOBEPUTHCS, 1€JIaTh 3aHOBO, OCTATOK, FapaHTUPO-
BaTh, OTIIaJlaTh, ITIOMOTraTh, COOTBETCTBEHHO, 3aMEHHUTb, O3HAYaTh,
YIIy4IIUTh, IE€PECTABUTh, IPAKTUYECKOE 3aHATHE, €CIU HE, MJOIyC-
TUMBIi, JIC€UUTh, CHIBHBINA, TaK KaK, OBITh B BOCTOPTE, YBEIUYUBATb,
3a0eratb, YMEHbINIATh, CCHIIATHCS, CKPEIIMBATHCS, HEOMPEACTEHHBIMN,
IepeceKarbCcsi, IMOACTAaBUTh, IO KpPaWHENM Mepe, HaBBIK, OTCTOSTb,
BBUICYUTHCS.

3. Make up question to each sentence.

For example:

T.: This problem is being discussed. (where)
St.: Where is the problem being discussed?

1. The students were being informed about the meeting. (by whom)
2. The conference is being held now. (where) 3. Such methods are
being developed. (why) 4. The results were being checked at 6
o'clock. (how) 5. The computer was being placed there when they
entered. (what)

4. Answer the following questions.

1. What equations are termed linear? 2. What is the first operation in
solving a system of two linear equations in two unknowns? 3. What
do you obtain by adding or subtracting the two equations? 4. What
operation do you perform to find the second unknown quantity?

5. Translate the text into English.

VpaBHEHHEM Ha3bIBACTCS PABEHCTBO, B KOTOPOM OJHO HJIM He-
CKOJIBKO YHCell, 0003HAaUeHHBIX OyKBaMH, SIBJISIFOTCS HEU3BECTHBIMH.
[lycts, HampuMep, CKa3zaHO, YTO CyMMa KBaJIpaTOB IBYX HEU3BECT-
HBIX YHCEN X U ) paBHA 7. YpaBHEHUEM IEPBOI CTETIEHH C JBYMS He-
M3BECTHBIMU HA3bIBACTCS YpaBHEHHUE BUAA: ax+ by = ¢, TAe X U y —
HEu3BeCTHbIE, a U b (koA ULIMEHTH IPU HEU3BECTHBIX) — JAHHBIC
qrcia, He paBHbIE 00a HYJIO, ¢ (CBOOOAHBIN wieH — absolute term)
— 1r000€ JaHHOE YUCIIO.
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Unit 7. Square Roots: Introduction & Simplification

"Roots" (or "radicals") are the "opposite" operation of applying
exponents; you can "undo" a power with a radical, and a radical can
"undo" a power. For instance, if you square 2, you get 4, and if you
"take the square root of 4", you get 2; if you square 3, you get 9, and
if you "take the square root of 9", you get 3:

29=4, 80 +f4=2

3229 50 f8=3

The "V " symbol is called the "radical" symbol. (Technically,
just the "check mark" part of the symbol is the radical; the line across
the top is called the "vinculum".) The expression "J3" s read as "root
nine", "radical nine", or "the square root of nine".

You can raise numbers to powers other than just; you can cube
things, raise them to the fourth power, raise them to the 100th power,
and so forth. In the same way, you can take the cube root of a num-
ber, the fourth root, the 100th root, and so forth. To indicate some
root other than a square root, you use the same radical symbol, but
you insert a number into the radical, tucking it into the "check mark"
part. For instance: 4 =64, 5o f64=4

The "3" in the above is the "index" of the radical; the "64" is "the
argument of the radical", also called "the radicand". Since most radi-
cals you see are square roots, the index is not included on square
roots. While "% " would be technically correct, I've never seen it
used.

a square (second) root is written as v

a cube (third) root is written as i
a fourth root is written as 4\1{_

a fifth root is written as: S{F

You can take any counting number, square it, and end up with a
nice neat number. But the process doesn't always work going back-
wards. For instance, consider ~3, the square root of three. There is no
nice neat number that squares to 3, so ~/3 cannot be simplified as a
nice whole number. You can deal with +/3 in either of two ways: If
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you are doing a word problem and are trying to find, say, the rate of
speed, then you would grab your calculator and find the decimal ap-
proximation of ~/3:

A3 = 1.732050808

Then you'd round the above value to an appropriate number of
decimal places and use a real-world Unit or label, like "1.7 ft/sec".
On the other hand, you may be solving a plain old math exercise,
something with no "practical" application. Then they would almost
certainly want the "exact" value, so you'd give your answer as being
simply "+/3".
Simplifying Square-Root Terms

To simplify a square root, you "take out" anything that is a "per-
fect square"; that is, you take out front anything that has two copies
of the same factor:

JAg =77 =7
225 =157 =15

Note that the value of the simplified radical is positive. While ei-
ther of +2 and —2 might have been squared to get 4, "the square root
of four" is defined to be only the positive option, +2. When you solve
the equation x* = 4, you are trying to find all possible values that
might have been squared to get 4. But when you are just simplifying
the expression qu, the ONLY answer is "2"; this positive result is
called the "principal" root. (Other roots, such as —2, can be defined
using graduate-school topics like "complex analysis" and "branch
functions", but you won't need that for years, if ever.)

Sometimes the argument of a radical is not a perfect square, but
it may "contain" a square amongst its factors. To simplify, you need
to factor the argument and "take out" anything that is a square; you
find anything you've got a pair of inside the radical, and you move it
out front. To do this, you use the fact that you can switch between the
multiplication of roots and the root of a multiplication. In other
words, radicals can be manipulated similarly to powers:

[c;tf:':ln =a"5"  and ffc%: HEE.E
« Simplify /144

There are various ways I can approach this simplification. One
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would be by factoring and then taking two different square roots:

J4d = Jox1e = o fle=3x4 =12

The square root of 144 is 12.

You probably already knew that 12* = 144, so obviously the
square root of 144 must be 12. But my steps above show how you
can switch back and forth between the different formats (multiplica-
tion inside one radical, versus multiplication of two radicals) to help
in the simplification process.

o Simplify +24+6

Neither of 24 and 6 is a square, but what happens if I multiply
them inside one radical?

J2aaf6 = 246 = Y144 = 1212 =12
o Simplify /75

5= 325 =253 =53

This answer is pronounced as "five, root three". It is proper form
to put the radical at the end of the expression. Not only is "+*3" non-
standard, it is very hard to read, especially when hand-written. And
write neatly, because "5+f3" is not the same as "¥3".

You don't have to factor the radicand all the way down to prime
numbers when simplifying. As soon as you see a pair of factors or a
perfect square, you've gone far enough.

e Simplify \/%
Since 72 factors as 2x36, and since 36 is a perfect square, then:

V72 =2x36 = fox6x6=62

Since there had been only one copy of the factor 2 in the factori-
zation 2x6x6, that left-over 2 couldn't come out of the radical and
had to be left behind.

e Simplify ~4500
V4500 = f45% 100 = 5% 9 100

=3x10x \E = SUJE http://www.purplemath.com/Units/radicals.htm

Text for reading

In this 19th-century French military strategy game, one player
moves a hare while the other moves three hounds on a playing board.
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The board consists of 11 squares arranged so that five squares make
up the center (or middle) row. The top and bottom rows each have
three squares centered over the middle row. The hare begins at the far
right side of the middle row. The hounds begin at the three left sides
of the three rows.

Hounds may only move vertically or forward either horizontally
or diagonally, toward the right side. In other words, hounds cannot
move backward. The hare can move in any direction: vertically, hori-
zontally or diagonally, forward or backward.

The hounds move first. The hounds player may move one hound
one square. Then play passes to the hare player. The hounds win by
trapping the rabbit in a square where the rabbit cannot move. The
hare wins by escaping, or getting past the hounds. There is no capture
move as in chess; the winning move is simply a trap. If the hounds
stall the rabbit by forcing it to move vertically up and down (without

forward movement) 10 times in a row, the hare wins.
http://www.ehow.com/list_ 6188947 math-brain

EXERCISES

1. Read the words and translate them into Russian.

root, undo, raise number to power, so forth, insert, backwards, con-
sider, deal with, approximation, application, note, define, approach,
perfect square, get the square root, evolution, inverse, involution, aid,
therefore, accuracy, for instance, in order to, sufficient, quantity,
radical sign, conclude, cube root, estimate, recall, to raise to power,
to obtain the quantity, to square the number, to take an arithmetic
square root, to use a table, may be checked, conclude, arrange, trap.

2. Translate the following words into English.

KOpPCHBb, BO3BECTHU YUCJIO B CTCIICHDb, U TaK OAJICC, BCTABUTD, O6paTHO,
paccMaTpHuBaTh, IMOJIXOM, ONPENCTUTh, UMETh MAEJ0 C, IONyYUTh
KBaJPAaTHBI KOPEHb, JIOBYIIKA, MOXKHO IIPOBEPUTH, CHEJIATh BBIBOJ,
OpraHHU30BarTh,

3. Answer the following questions.
1. What operation should be performed to square a number? 2. What
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is a perfect square? 3. What do we do to get the square root of a
number? 4. What is the process of finding a root called? 5. How do
we check the accuracy of a root?

4. Translate the text into Russian.
According to legend, the ancient Greek mathematician who proved

that could NOT be written as a ratio of integers p/qg made his col-

leagues so angry that they threw him off a boat and drowned him!
http://hotmath.com/hotmath_help/topics/number-systems.html

5. Translate the sentences into English.

1. UroObl BO3BECTH B KBaJpaT YMCJIO, HAJ0 YMHOXHTh 3TO YHUCIO Ha
camoe cebs. 2. M3BnedyeHne KBaapaTHOTO KOPHS — 3TO JACUCTBUE 00-
paTHOe BO3BEJIEHHIO B KBajpaT. 3. YTOOBI NOIYUYUTh KBaJPAaTHBINA KO-
peHb 4YKcia, Mbl MOXKEM IOJIb30BaThCsSl CHELMATBHOW Tabnuuen. 4.
IIpaBUIBHOCTh M3BJIEUEHHS KBAAPATHOIO KOPHS MOXKHO IIPOBEPUTH,
BO3BEs B KBAaJPaT MOJAKOPEHHOE BBIPAKEHUE; €CIIM MOJTYYHUTCS J1aH-
HO€ YMCJI0, TO KOPEHb Hail/IeH NPaBUIILHO.

6. Try to solve the following problems.

» How do you pair off these numbers so that the sum of each of the
four pair adds up to the same number? 12345678

» A portrait of your favourite TV star costs half a dollar mare than
the frame to go around it. Together they cost two dollars. How much
does each cost?

» Can you make 100, a century, out of the numbers 1 through 9, us-
ing the usual signs +, [1,+, X, and parentheses?

7. Translate the following sentences into Russian.

1. It would be a good idea if a few more facts were used for illustrat-
ing this point of view. 2. I would not take part in this discussion
unless I had a definite idea on the subject. 3. It was evident that even
if we went on forever with our discussion we would not reach any
agreement. 4. If we considered the third example we would see that
the magnitude of the common ratio was less than 1.
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8. Choose from the terms above to complete each sentence.

linear equation, two-step equation, domain, inequality inverse opera-
tions, function table, Subtraction Property of Equality, range, func-
tion, slope

1. Operations that “undo” each other are called

2. The states that if you subtract the same number frorn each
side of an equation, the two sides remain equal.
3. A(n) is an equation that has two different operations.

4. A relationship where one thing depends on another is called a(n)

5. The of a line is the change in y with respect to the change in
X

6. The set of input values for a function is the
7. The expression x + 1 > 8 is called a(n)
8. The of a function is the set of output Values

9. A(n) 1s an equation whose graph is a straight line.

10. When working with functions, organize the input numbers, output
numbers, and function rule by using a(n)

9. Read and translate the following jokes into Russian.

e Two math students, a boy and his girlfriend, are going to a fair.
They are in line to ride the Ferris wheel when it shuts down.

e The boy says: "It's a sin for those people to keep us waiting like
this!"

e The girl replies: "No - it's a cosin, silly!!!"

e Piand i walk into a bar. Pi orders an appletini and (i) says be ra-
tional, so pi responds to (i) and says get real.

¢ How do you make seven even? .... (take away the "s")

e Two's company, and three's a crowd, but what is four and five?

.. (nine)

e A mathematician is in Africa trying to capture a lion. When he
spots one he proceeds to build a fence around himself and says,
"I define this to be outside!"
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Unit 8. Logarithms

Logarithms, or "logs", are a way of expressing one number in
terms of a "base" number that is raised to some power. Common logs
are done with base ten, but some logs ("natural" logs) are done with
the constant "e" (2.718 281 828) as their base. The log of any number
is the power to which the base must be raised to give that number

When we are given the base 2, for example, and exponent 3,
then we can evaluate 2°. 2° = 8. Inversely, if we are given the base 2
and its power 8 -- 2° = 8-- then what is the exponent that will produce
8? That exponent is called a logarithm. We call the exponent 3 the
logarithm of 8 with base 2. We write 3 = log,8. We write the base 2
as a subscript. 3 is the exponent to which 2 must be raised to produce
8. A logarithm is an exponent. Since 10% = 10,000. Then log;¢10,000
=4, "The logarithm of 10,000 with base 10 is 4." 4 is the exponent to
which 10 must be raised to produce 10,000. "10* = 10,000" is called
the exponential form. "log;(10,000 = 4" is called the logarithmic
form.

Common logarithms

The system of common logarithms has 10 as its base. When the
base is not indicated, log 100 = 2 then the system of common loga-
rithms — base 10 — is implied. Here are the powers of 10 and their
logarithms: Logarithms replace a geometric series with an arithmetic
series.

Natural logarithms

The system of natural logarithms has the number called e as its
base. (e is named after the 18th century Swiss mathematician, Leon-
hard Euler.) e is the base used in calculus. It is called the "natural"

base because of certain technical considerations.
http://www.themathpage.com/aprecalc/logarithms.htm#definition

Proof of the laws of logarithms
The laws of logarithms will be valid for any base. We will prove
them for base e, that is, for y = In x. In ab = In a + In b. The function

y = In x is defined for all positive real numbers x. Therefore there are

real numbers p and ¢ such that p = In a and ¢ = In b. This implies a =
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¢’ and b = ¢. Therefore, according to the rules of exponents, ab = ¢’
e?=¢"". And therefore nab=In e “=p+qg=Ina+Inb.

Which is what we wanted to prove. In a similar manner we can
prove the 2™ law. Here is the 3™ In " = n In a. There is a real num-
ber p such that p = In a; that is, a = ¢’. And the rules of exponents are
valid for all rational numbers n. Therefore, a" = ¢””. This implies In a"
=In &= pn = np = n In a. That is what we wanted to prove.

Change of base

Say that we know the values of logarithms of base 10, but not,
for example, in base 2. Then we can convert a logarithm in base 10
to one in base 2 -- or any other base -- by realizing that the values

will be proportional, [082 % = &logx.

Each value in base 2 will differ from the value in base 10 by the

logz2=1.

same constant k. Now, to find that constant, we know that

log;2=Alog2=1., .

Therefore, on putting x = 2 above:

1
= 1 logy ¢ m - log .
k—l—f. OB 2% B
implies O8< Therefore, log2 That s,
= loEx
log, x TogZ"

By knowing the values of logarithms in base 10, we can in this
way calculate their values in base 2.

In general, then, if we know the values in base a, then the con-
stant of proportionality in changing to base b, is the reciprocal f its
log in base a.

lo
logy x =

L]
O& http://www.themathpage.com/aprecalc/logarithms.htm#definition

History of Logarithms

The beginning of logarithms is usually attributed to John Napier
(1550-1617), a Scottish amateur mathematician. Napier's interest in
astronomy required him to do tedious calculations. With the use of
logarithms, he developed ideas that shortened the time to do long and
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complex calculations. However, his approach to logarithms was dif-
ferent from the form used today.

Fortunately, a London professor, Henry Briggs (1561-1630) be-
came interested in the logarithm tables prepared by Napier. Briggs
traveled to Scotland to visit Napier and discuss his approach. They
worked together to make improvements such as introducing base-10
logarithms. Later, Briggs developed a table of logarithms that re-
mained in common use until the advent of calculators and computers.
Common logarithms are occasionally also called Briggsian loga-
rithms. http://www.encyclopedia.com/topic/Logarithms.aspx

EXERCISES
1. Translate the following words into Russian.
evaluate, inversely, imply, considerations, valid, define, therefore,
according to, similar, convert, realize, value, calculate, reciprocal,
require, tedious, develop, shorten, complex, however, differ, ap-
proach, fortunately, together, improvements, such as, remain, until,
advent, occasionally.

2. Translate the words into English.

MOACYUTATh, B OOpAaTHON 3aBUCHUMOCTU, PEKOMEHIAIIUN, UCTHHHBIMN,
CJICZIOBATENILHO, COTJIACHO, MOXOXKHH, CBOJMTH, OCO3HABAaTh, 3HAYC-
HUE, TIOICUUTHIBATh, 00OpaTHas BeIWMYMHA, TPeOOBATh, TPOMO3IKHI, K
CYACThIO, OJTHAKO, MOAXOJ|, BMECTE, YJIyUYIICHHUs, TaKue KakK, OCTa-
BaThCs, 10 TCX NOP IMOKA, MOABJICHUC, MECPUOANYICCKU, OTIINYATHCH.

3. Answer the following questions.

1. When was the discovery of logarithms made? 2. Why was the dis-
covery of logarithms an important step? 3. What operations can be
replaced by logarithms? 4. What logarithmic system is known as the
common? 5. What fact does the common logarithmic system make
use of?

4. Translate the text into Russian.
In giving the logarithm of a number, the base must always be speci-
fied unless it is understood from the beginning that in any discussion
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a certain number is to be used as base for all logarithms. Any real
number except 1 may be used as base, but we shall see later that in
applications of logarithms only two bases are in common use. Sup-
pose the logarithm of a number in one system is known and it is de-
sired to find the logarithm of the same number in some other system.
This means that the logarithm of the number is taken with respect to
two bases. It is sometimes important to be able to calculate one loga-
rithms when the other is known.

5. Translate the text into English.

Panee u3zo0petenus morapudmMoB MOTPEOHOCTh B YCKOPEHUH BBIKJIA-
JIOK TTOpOIuiIa TabJIUIIBI HHOTO POJIa, C TTIOMOIIBIO KOTOPHIX ACHCTBUE
YMHO>KEHHS 3AMEHSIETCSl HE CJI0)KEHHEM, a BBIUUTAHUEM. Y CTPOHCTBO

. Ha+B* e —B)*
s = -

9THUX Ta6J'II/II_[ OCHOBAaHO Ha TOXACCTBC 4 + N

B BEPHOCTH KOTOPOTO JIETKO YOEIUTHCS, PACKPBIB CKOOKH.
http://www.mathworld.ru/taxonomy/term/12?page=2

6. Make up questions to each sentence.

1. She has to present her paper next month. 2. They will have to use
the binary system of notation. 3. He had to prove his statement. 4.
Did you have to accept their plan? 5. Does she have to deal with that
subject? 6. Will you have to check division by multiplication? 7. He
does not have to produce this information.

7. Translate the following jokes into Russian.
e “Divide fourteen sugar cubes into three cups of coffee so that each
cup has an odd number of sugar cubes in it.”
“That’s easy: one, one, and twelve.”
“But twelve isn’t odd!”
“It’s an odd number of cubes to put in a cup of coffee...”
e Never argue with a 90 degree triangle, it's always right.
e What would a math student say to a fat parrot? .... (poly-no-mial)
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Chapter 4 PRACTICAL GRAMMAR

Unit 1. HacTosimee Bpemsi rpynnsl Simple

B CTpaaaTeJIbHOM 3aJ/101¢

CrpanaTenbHBIA 3aJI0T YIIOTpEOIsSeTCs B TOM Ciydae, €Clid B
HEHTPC BHUMAHUSA T'OBOPSALICTO HAXOAUTCA JIMIO WX MPEAMCET, KOTO-
pBI€ MOJIBEPratoTCsl BO3AEUCTBUIO CO CTOPOHBI IPYTOro JHIIA.

YTBepauTeabHoe
npeIo:KeHue

OTpunaTeabHoOe MPeIo-
JKeHue

BonpocuresnbHoe npen-
JIOKEHHe

I am V3/Ved

I am not V3/ Ved

Am I V3/Ved?

He He he

She is V3 /Ved Sheisn't V3 / Ved Is she V3/Ved?
It It it

They They they

We are V3/ Ved We aren't V3 / Ved Are we V3 /Ved?
You You you

Ecnu ckazyemoe AelCTBUTENFHOTO 3a10Ta BEIPAKEHO COUYETaHUEM
MOJIQJILHOTO TJIarojia ¢ MHQUHUTHBOM, TO B CTPAIaTEIbHOM 3aJI0Te
€My COOTBETCTBYET COYETAHHE TOTO YK€ MOJAIBHOTO IJIarojia ¢ MH-
(UHUTHBOM B CTPaJaTEIbHOM 3aJI0TE:

He can do it today. — It can be done today.
It might show an error. — An error might be shown.

Exercise 1.1. Make up questions and negative form of each sen-
tence.

1. I am told to present my abstract. (what) 2. They are given very in-
teresting examples during the lecture. (when) 3. He is asked to show
the result of his work. (who) 4. Their results aren't used in his work.
(what) 5. Base ten numeration system is used. (what) 6. Arithmetic is
taught at school. (where) 7. The result is checked. (what) 8. That
combinations are used in the new system. (what) 9. The quotient is
found by division. (what) 10. All these questions are discussed by the
students during the seminar. (when) 11. Such numerals are easily
multiplied. (what).
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Exercise 1.2. Translate the sentences into Russian.

1. The tables must be placed here. 2. The questions might be studied.
3. I can be questioned in English. 4. This data can be recorded by the
computer. 5. These changes might be programmed. 6. Their program
can't be changed. 7. Can various combinations be used in processing
the data? 8. Might the same method be used by them? 9. The work
planned must be done in time. 10. This idea was developed by him.

Exercise 1.3. Put the verbs in brackets into the correct passive or
active form.

One day Einstein (to go)) to a town in Central Germany to play
in a concert which (to give) to help poor students. A young inexperi-
enced writer (to send) to report the concert. While waiting for a con-
cert to begin, he (to whisper) nervously to the lady next to him, “Who
(to be) this Einstein who (to play) tonight?”

The lady (to shock) that there (to be) someone in Germany who
never (to hear) of the famous scientist. “Good heavens, you (not to
know)? It (to be) the great Einstein!” — “Ah, yes, of course”, (to an-
swer) the young reporter writing down something.

The next day, the newspaper (to report) the successful appear-
ance of “the great musician, Albert Einstein, who (to play) with skill
and feeling second to none”. It (to declare) that Einstein (to be) “the
greatest master of them all”.

Einstein (to carry) this article with him until it (wear) out. His
eyes usually (to twinkle) as he (to say) to a friend, “You (to think) I
(to be)” a scientist? Hah! I (to be) a famous fiddler, that's what I (to
be)! He (to pull) the article out of his pocket.

But when the rich man (to send) him a violin worth 30,0000 dol-
lars, Einstein (to return) it with a modest note, “This valuable instru-
ment (to play) by a true artist. Please forgive me — I (to use) to my
old violin™.
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Unit 2. CpaBHUTe/IbHAS CTENEHb NPWJIATATEJbHBIX H HAPEYHi

KauecTBeHHbIE MMEHa NpuiaraTesbHbIE W Hapeuus B aHIIUN-
CKOM $I3bIK€ MUMEIOT TPH CTEeNeHU cpaBHeHUA. OJIHOCIOKHbIE MpHIa-
raTejbHble U Hapeuus, a TAaKKe JBYCII0KHbIE, OKaHUMBAIOIIKECS HA -
y, -e, -er, owW. MHOrocj0XHbl€ NMpuilaratelbHble U Hapedus o0pasy-
10T CPAaBHUTEJIBHYIO CTEIIEHb IPU MOMOIIM CJIOBA more Ooee, a Tpe-
BOCXOJIHYIO CTETEeHb — IIPH MOMOILU CJIOBA MOSt CAMblil.

CpaBHuTeJIbHASI IIpeBocxoanast
CTCIICHb CTCIICHb
OIHOCJI0KHBIE, IBYCJI0KHbIE MPHJIATaTe/IbHbIE
kind — mob6ps1it kinder (the) kindest
thin — ToHKMI thinner (the) thinnest
heavy — TspKenbIi heavier the) heaviest
fast — OBICTPO faster (the) fastest
few — mano fewer (the) fewest
MHOr0CJ10KHbIE PUJIAraTeIbHbIe
talented more talented (the) most talented
interesting more interesting (the) most interesting

Oco0ble cayyan

good — xoporwmii better — myurire (the) best — camprit myu-
well — xoporo 1005078
bad — mutoxoit worse — Xyxke (the) worst — camprii
badly — noxo XYL
many (books) — MHOTO more — O0JIbIIIe (the) most — Oombmie
much (money) — MHOTO BCEX
little — masio less — MeHbIIIE (the) least — menbIIIE BCe-
ro

old — crapsrit older — crapme (the) oldest

elder — crapiire (the) eldest
CpaBHHUTE/IbHBIE CTPYKTYPHI
as ... as.... TaKoi, KaKk
not so .... as HE TaK ...., KaK
The + cpaBHHUT.CT. .... the + cpaBHUT.CT. .... 9eM .... TEM ....
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Exercise 2.1. Translate the sentences into Russian.

1. This machine is complicated. The new one is more complicated. It
is the most complicated machine that I know of. 2. This definition is
too general. There is a less general definition. 3. The result of their
exam is bad. It is much worse than we expected. In fact, it is the
worst in many years. 4. This method of research is more interesting
than the one we followed. 5. The equation given to me was easier
than the one he was given. 6. The remainder in this operation of divi-
sion is greater than 1. 7. The name of Leibnitz is as familiar to us as
that of Newton. 8. This system is as interesting as the one you are
studying. 9. I have as much work as you do. 10. Their computer is
not so modern as the one we have in our lab.11. I am not much con-
cerned with this problem as he is. /2. The sooner we decide on this
question the better. 13. The later he begins his research the less time
he will have for writing his thesis. 14. The more specific definition
you give the better.

Exercise 2.2. Translate the words in the braces into English.
1. (Uem ckopee) you come (tem 6ombinie) we shall be able to do. 2.
(Uem nerue) the translation (tem menbme) time it will take. 3. (Uem
cnoxHee) the problem (tem maTepecuee) 1 find it. 4. (Uem mo3anee)
we begin the lesson (Tem xyxe). 5. (Uem panbie) we finish this work
(Tem myume). 6. Yem 6onvue we study mathematics mem 6onvue we
see that the ideas and conceptions involved become more divorced
and remote from experience.

Exercise 2.3. Read and translate the verse into Russian.

The more you read,

The more you know.

The more you know,

The smarter you grow.

The smarter you grow,

The stronger your voice,

When speaking your mind

or making your choice. http://www.canteach.ca/elementary/songspoems37.html
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Unit 3. IIpuuyactue I (the Participle I)

[Mpugactue 1 (Participle 1) - menmunast ¢popma rmarona, obina-
Jaromiasi CBOMCTBAMU IJ1aroiia, mpuiaraTenbHoro u Hapeuyus. CooT-
BETCTBYET (popMaM NpPUYACTHS W JIECPUUACTHS B PYCCKOM S3BIKE.
[Tpuuactue 1 BeipakaeT aeicTBUE, SBIAIONIEECS MTPU3HAKOM IIpeIMe-
Ta (people entering this room - JO7M, BXOIAIIUE B 3Ty KOMHATY),
unu conyTcTByronumM aercteuemM (Entering the room, he said — Bxo-
Il B KOMHATY, OH CKazall...).

®opmbl npuyactus I

Participle I JlelicTBUTENbHBIN 3a510T CrtpanarenbHbIi 3a10T
Non-perfect sending being sent
Perfect having sent having been sent

Henepdgextnas (Non-perfect) popma npuuactus I o6o3naua-
€T JIeMCTBUE, OTHOBPEMEHHOE C JIEUCTBUEM TJIarojia-ckazyeMoro, He-
3aBHCUMO OT BPEMEHH ITOCIIEIHETO.

She looked at the boys playing in the yard. — Ona nocmompena
HA MATIbYUKOB, USPATOWUX 80 OBOPE.

Not knowing her address, I send her a letter. — He 3uas eé aope-
ca, 51 He OMNPasIo el NUCLMO.

Not knowing her address, I didn't send her a letter. — He 3nas eé
aopeca, 5 He OMNPABUNLA ell NUCLMO.

IlepdexTHas (Perfect) popma npuuactus I o6o3navaer nei-
CTBUE, NPEALIECTBYIOIIEE JEHCTBHS Iaroyia-cka3yemMoro.

Having finished the work, he left the laboratory. - oxonuué pa-
oomy (Ilocne mozo, Kak oH OKOHuUUL pabomy), oH evluen u3 1abopa-
mopuu.

Participle I B geiicTBUTeIbHOM 3aji0ore B IPEIJIOKEHUHU BbI-
MOJIHSAET QYHKIUH:

1) onpenenenusi: The working men will be ... — Pabomarowue moau
Oynyt ... The man standing at the desk ... — UenoBek, cmoawuii y
crona

2) obcrositensctBa: Considering these properties we noticed ... —
Paccmampueas 3tu cBOMCTBa, MBI 00OpaTHIIM BHUMAHUE ...
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While (When) solving a problem you must write down the equation. -
Pewas (npu pewenuu) 3amauu, BaM CaeayeT 3alUCaTh YPaBHEHHUE.

3) wactu ckazyemoro: Students are using various methods of compu-
tation. — CTyZIEHTBI nOAb3YIOMCs PA3TUYHBIMA METOJIAMHU BbIUHUCIIC-
HUA.

Exercise 3.1. Read and pay attention on the Participle L

1. reading a book he made notes — the boy reading a book is my brother —
the boy is reading a book. 2. speaking at the conference he said some in-
teresting things — the man speaking to professor is our teacher - the man is
speaking to professor A. 3. writing the equation he said ... — the boys writ-
ing the dictation are our students — the boys are writing the equations. 4.
developing the new system we expect to get good results — the man devel-
oping these ideas is a famous scientist — the man was developing his ideas

Exercise 3.2. State the form and the function of the participle and
translate the sentences

1. The calculating machine is complicated. 2. The student making a
report is one of our post-graduates. 3. The students saving an English
lesson are in the next room. 4. Having no time I could not speak to
him. 5. Studying this problem he found something very interesting. 6.
Taking the abstract from him I thanked him. 7. Using some familiar
symbols he spoke about a new system of notation. 8. Many machines
using atomic power must be built in future. 9. Switching on the cir-
cuit he started the machine. 10. They used symbols corresponding to
symbols familiar to everybody.

Exercise 3.3. Read the story and retell it in English.

Sitting at the bar with his friends Mr. Smith, a great hunter, was tell-
ing one of his usual stories. “That winter it was terribly cold,” he
said/ “I was returning to my camp in the forest. Being terribly cold
and hungry I could think of nothing else but a hot meal by the fire.
Suddenly I heard somebody following me and turning back I saw a
pack of wolves running up to me. I rushed to a tree standing nearby,
and did my best to climb it. having tried it several times, I succeeded
at last. But looking down I saw a wolf trying to catch hold of my feet.

104

Having pulled up my knees, I felt that I was safe for a moment. But I
was too weak to hang in that position for a long time.” Mr. Smith
mad a pause and drank a glass of wine. “What happened next?”
asked one of the listeners/ “Well, I fell down,” answered Mr. Smith
lost In thought. “And what?” cried all the listeners in one voice.
“Can’t you guess?” replied the man taking another drink. “The
wolves ate me, of course.”

Unit 4
Monanabhble raaroanl Can, May, To Be To
CAN

MonanbHbli T71aroji can UMEET ABe BpeMeHHbIe (JOPMBI:
can (the Present Simple) — could (the Past Simple)
MoganbHbIN I1aro can BhIPaXKaeT:
1. Cnocoonocms (ymcmeenuyro unu guzuueckyio).
Peter can speak five languages.
2. O0veKmu6HoO cyuiecmeyiouyo 603M0HCHOCHb.
Nobody can buy health and happiness.
3. Pa3pewenue uiv npocv0y B yTBepAUTEJIbHbIX U BONPOCHTEJIb-
HBIX MpelIoKeHUusIX. B oTpuuaTe bHbIX MpeIIOKEHUSIX call Bbl-
paxaer 3amper.
Can 1 go out? You can go out if you like.
You can't go out. It's late.
Could you close the door, please? («He morau Obl BbI ...7»): Could
you do me a favour?
4. Yougnenue B BONIPOCUTEIBbHBIX NPEIJI0KEHHAX COOTBETCTBYET
pycckomy «Hey:kenu?».
Can it be five o'clock already?

Can it really be Nancy?

Can he still be sleeping?

B oTpuuaTebHBIX NPEATOKEHHAX Can MOXKeT BbIPAKATH
HeJ0BepHe («He MOXKeT ObITh, YTOOBI»).

It can't be five o'clock already.

It can't be Nancy!

He can't be sleeping!

Could — mpomesiiee BpeMsi OT MOJAJIBHOTO Taroja can (Mor,
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MOTJIN), TaK’K€ OH 00pasyeT cocjaraTeibHOe HakJIOHEHHE (MOr ObI),
T. €. pOpPMY BEKIMBOCTH.

He could come yesterday. — On Mor npuatu Buepa.

Could you help me, please? — Bbl He Moriu Obl MHE OMOUB,
nosxkanyicra?

J1s1 BbIpa:KeHus AeicTBHS, KOTOPOe MOIJ10 Obl POU30MTH,
HO He NMPOU30LLIO0, ynoTpedJsercsa neppeKTHbIii UHPUHUTUB B
COYETAHUM C MOJAJBHBIM IJ1aroJiom could.

You could have asked him about it. — Bt moenu (moeau 6vt)
CHpocums e2o 00 IMOM.

You could have told them about it. — Bor mozcnu Ovl ckazame um
00 5mMoM (HO 8bl IMO20 He CKA3AU).

Exercise 4.1. Translate the sentences into English.

1. OHa MOkeT nepeBecTH 3TO MUCbMO. 2. KTo MokeT momoub MHE? 3.
Mos cectpa He yMeeT TOTOBUTh. 6. Thl MoXkemb ObicTpo Oerats? 7. S
HE MOTY IMHUTh XOJOAHOE MOJIOKO. 8. OH HE MOXKET CKa3aTh MpasAay. 9.
Brb1 BuguTe TY AeByIIKy ¢ yepHoi cymkoit? 10. Twl He Mor Obl npu-
ntv panbiie? 11. B npouiom roay st He cMor noexaThb B bapcenony.

Exercise 4.2. Replace the following words in the sentences: to
change, to contain, to turn, to consider, to omit, to concern, to place,
to agree, make sense, to summarize

1. The association property (MoxeT ObITh paccMoTpeno) during the
previous seminar. 2. These elements (MoryT coaepkaTh) some com-
mon properties. 3. We (MoxxHO u3MeHHTb) the subject of our discus-
sion. 4. He (mpomyctun) a few words in his translation yesterday. 5.
You (momxubl mepeBepHyTh) the page and read. 6. This problem
probably (kacaercs) you. 7. You should (cmenare 0630p) all these
articles. 8. All the even and odd numbers (MOXXHO TOMECTHTH) On
both sides of the vertical line. 9. He (MoxHO cornacutbes) to answer
my questions. 10. Further work (umeeT cmbic).
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Exercise 4.3. Read and retell these texts.
Aesop s Fables

One of the greatest tellers of fables was called Aesop. He lived
in Greece in about the 6th century BC. The expressions "sour grapes"
and "dog in the manger" come from two of Aesop's stories.

In the first story, a hungry fox came to a vineyard. The vines
were laden with luscious fruit. The fox looked around. No humans
were in sight. He entered the vineyard. But when he did so he discov-
ered that the grapes were too high up for him to reach. He tried to
jump up to them but failed. He tried again and again until he col-
lapsed, exhausted. Finally he turned away and slunk out of the vine-
yard. As he did so, he said to himself, "I did-n't want the grapes any-
way I couldn't have eaten them. They were too sour."

The second story is about a dog which once made his bed in a
manger. When the horses came to eat their straw from it, he growled
at them. "Let us eat our food," they whinnied. "You cannot eat it
yourself." But the dog only snarled more fiercely. Although he could
not eat the straw him-self, he would not let anyone else eat it.One of
the greatest tellers of fables was called Aesop. He lived in Greece in
about the 6™ century BC. The expressions "sour grapes" and "dog in
the manger" come from two of Aesop's stories.

XYY
Professor: Can you tell anything about the great chemists of the 17th
century?
Student: They are all dead, sir.

Shdhdd
Professor: Hawking, what is a synonym?
Student: It's a word you use in the place of another one when you can
not spell the other.

MAY

MopanbHpIii T7aroa may ymnoTpeOssieTcss Mpu  pa3pelieHun
CBEpILCHHS KAaKOro-JIMOO NEHCTBUS, TAKKE OH BBIPAXKATh MPEAIOJIO-
KEHHUE CBEPUICHUS JCHCTBHSL.
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YTBepaurteabHoe OTpuuareabHoe Bonpocurenbnoe
npeioKeHne npe1IoKeHHe npeioKeHne
[ may V I may not V it. I
She / he may V it. She / he may not V | May she V?
They /you may V They may not V we

1. Bo3MOXKHOCTD, CyHIECTBYIOINYI OJiarofgaps 00beKTHBHBIM 00-
CTOSITEILCTBAM (TOJIBKO B YTBEPAUTEJbHBIX MPeAT0KeHUAX).
You may order a ticket by telephone. One may come across such
things in everyday life.

2. Pa3pemenue, npocb0y (0osiee popmMabHbIe, YeM € IJ1aroJioM
can).

You may take the exam now.

May 1 go now?

Yes, you may use my telephone.

May 1 ask you a question, Sir?

Might I trouble you for the sugar? (oueHb BexxIuBasi mpocrOa)

3. IIpenmoJio:keHune, CMeIIAHHOEe C COMHEHHMEM (COOTBETCTBYET
PYCCKOMY «BO3MOKHO», KMOKET ObITHY).

They may be at home.

It may be true.

It may happen to any person.

B 3TOM 3HauYeHHMH 32 IJIAr0JIOM may MOTYT CJIE[IOBATH Pa3IMYHbIe
¢opMbl HHPUHUTHBA B 3aBHCHMOCTH OT TOT0 BpeMEHH, KOrja
MPOMCXOHUT JielicTBHE.

She may be at work now. (Ona, BO3MOXHO, Ha paboTe.)

He may be resting now. (OH, MOKeT OBITh, OT/BIXAET ceifyac.)

Kate may have fallen ill. (KaTs, Bo3M0OXHO, 3a0071€71.)

Stephen may have been waiting for us for an hour already. (Ctusen,
BO3MOJKHO, JKJIET HAC YK€ 4ac.)

The program may have been fulfilled. — Ilporpamma, BO3MOKHO,
ocymectsiieHa. They may have solved the problem. They may have
obtained the necessary data.

Exercise 4.4. Translate the sentences into English.
1. OH cka3ai, 4To Mbl MOXEM HUITH Ha IUIDK OHM. 2. S myman, 4to
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MHE MO>XHO CMOTpETh TeneBu30p. 3. Bel MoxeTe uaru nomoi. 4. Ec-
JIY Tl HE HaJIEHEIIb KypTKY, Thl MOXKeIllb 3a001eTh. 5. He naBaii emy
3Ty KpacuByto yamky. OH MoxeT pa3outh ee. 6. OH MOeT Hac 00-
MaHyTbh. 7. MOXHO MHE B35Th 3Ty pyuky? — HeT, TeOe Henb3s Opathb
3Ty pyuky. 8. Ckopo MoxeT noiitu cHer. 9. He Tporail Koiky: oHa
MoxeT nonapanath (scratch) te6s. 10. On mMoxer 3a0bITh 00 3TOM.
11. MbI MmokeM ono3aaTth Ha noe3n. 12. Moxxno mHue BeiiiTu? 13. OHu
MOTYT MO3BOHUTH nocse 9 Beuepa. 14. Tel moxkens ynacte. 15. Mbl
MoxkeM moexatb B Jlyonun nerom. 16. Tel Mor Obl ¥ TO3BOHUTH. S
3Hato, y Te0s ecTh Bpems. 17. MoxxHO MBI Toiiiem rynats? — Jla, BbI
MOXKETe UATH MOTyJsATh. 18. MaMa roBopuT, 4TO MHE MOKHO KyHaTh-
csl.

Exercise 4.5. Read and translate the verse into Russian.
A Happy New Year to You

May the New Year bring your way

Nice, unexpected things each day -

New joys, new dreams, new plans to make.

Worthwhile things to undertake...

And may it bring you peace of mind.

Success - the real and lasting kind.

The gift of health, the joy of friends

And happiness that never ends!

TO BE TO

OCHOBHBIM 3HaU€HHEM MOJAJBHOTO Iiarona to be to sBiseTcs
3HAYEHUE MPEIBAPUTEILHON B3aUMHON 002080peHHOCHU O HE00X0-
Oumocmu COBEpIICHUS KaKoro-nuodo aeiicteusi. CpaBHUTE B PYyCCKOM
SI3bIKE 3HAYCHUSI «YCIIOBIIIUCHY, «IOTOBOPWIIHCHY, «JIOJKEH, 00s-
3aH, CYXAECHO», «cobupanucb». 1o be to MOXeT uMeTh QOpMBbI Ha-
CTOSIIIETO U MPOUIEIIIETO BPEMEH.
To be to MoxeT TaK:Ke BbIPAXKATb NPUKA3aHue.
You are to report to the captain. They are to give up that crazy plan!
B oTpunaTe/bHBIX NPeAI0:KeHUAX f0 be to 0603HAYACT 3anpem.
You are not to open the box! She is not to appear here!
To be to ynorpedasiercsi B BOIPOCHTEJbHBIX NMPEAT0KEHUSAX 1JI
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NOJIy4YeHHUs JAJIbHeHIINX YKA3AHUH WM HHCTPYKIMIA.
What are we to do? Are we to leave or to stay here? Am 1 to follow
you? — No, you are not.

YT1BepauresbHoe OTpunarenbHoe BonpocurenbHoe
npeaJioKeHue NpeAI0KeHne NpeAJI0KeHne
= Ilamto V. Iam not to V Am [ to V?
2 | She/heis toV. Sheisn't toV Is she / he to V?
E They are to V They aren’t to V Are they to V?
Iwasto V. Iwasn't to V. Was 1 to V?
§ She was to V. She wasn't to V. Was she / he to V?
A | They were to V. They weren't to V. Were they to V?
You You

He is to come at exactly five. She was fo phone after dinner. They
will have to meet in court.
Ilpumeuanue: TlepdexTHblii THOUHUTHUB TOCTE TIarona to be to mo-
Ka3bIBACT, YTO JCHCTBUE IJIAHUPOBAIOCh, HO HE OBLIO BBITIOJIHEHO.
He was to have come at seven and now it's already nine. (OH He
TIpHILE.)

CpaBHure:

She was to do it. (Bo3amMoxxHO, OHa 3TO clenana.)

She was to have done it. (Ho ona 3Toro He cnenana.)

Exercise 4.6. Make up positive, negative sentences and question
to each sentence.

1. I am to write an abstract of my thesis. 2. He was to speak at the
conference. 3. Am I to give you only the general idea of our work? 4.
Was he to show them the result of their recent research? 5. You are
not to agree to this plan without discussion. 6. She is not to attend
tomorrow s lecture.

Exercise 4.7. Translate the sentences into English.
1. OH HomKeH BepHYTh KHUTH B OMOIMOTEKY B KOHIIE rona. 2. 1 uro
MHE Tenepb aenatb? 3. OH JOJDKEH pelnTh 3aiady B ceMb? 5. OH
JOJKEH OBLI BBICTYIHUTH C JOKJIAJIOM B MTOHEICTHHUK.
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Unit 5. Uapunutus (The Infinitive)

NudunutuB — HeompenenenHas ¢opma rmarona. IlpuzHakom
WHOUHHUTUBA SBJISICTCS 4YacTula fo — to speak. B mpenioxeHun vH-
(UHUTUB MOXET ObITh: 1) moanexamuM, 2) T0NoJHEHHEM, 3) ompe-
neneHueM, 4) 00CTOATEIBLCTBOM, S) YacThIO CKa3yeMoro.

1. UupuHuTHB B QYHKIUM MOJI€KAIIEr0:

To know English is helpful. — 3nanue anenuiickozo s3vika nones-
Ho. B 3TOM city4ae HH(OUHUTUB BCET/1a CTOUT MEPE]T CKa3yeMbIM.

2. UHpuHNTHB B PYHKUIMH JOTIOJTHEHMSI:

I expect to be given complete information. — A paccuumvigaro,
umo MHe 0aoym (noyuyums) NOIHYIO UHGDOPMAYUTO.

Tell me how to do it. — Ckadcu mue, kaxk amo coenama.

I don't know whether to answer him or not. — A ne 3uaro, omse-
uamov emy uiu Hem.

3. UnpuHUTHB B PyHKUMH oNpeeIeHUus:

VHQUHUTHB B (YHKIMU OINpPEIEICHUs] BCETa PACIOIOKEH T0-
CJIe OTIPEENIIEMOT0 UM CYIIIECTBHUTEIBHOTO.

The article is to be written in time. - Cmamwvs 004%#CHA OblMb
Hanucana 808pemsi.

Give me something to read. — /laiime mue umo-Hub6yO0b nouu-
mamew. The first thing to do is let them know. — Ilepgoe, umo HysHcHO
coenamn, 3mMmo npedynpeoums ux.

I've no idea how to get there. — A ne umero npeocmasnenus, Kax
myoa 006pamucsl.

4. UnpuHnTHB B (PYHKIHH 00CTOATEJBCTBA (IIABHBIM 00-
Pa30oM 1eJIU U CJIeICTBHS):

He is too young to understand it. — On cauwikom monoo.

She is clever enough not to mention it. — Ona 0ocmamouHo ym-
Ha, 4moobl He YNOMUHAMb 00 IMOM.

To understand the situation one must know the details. — Ymo6wvi
NOHAMb NOJIOJHCEHUE, HA00 3HAMb NOOPOOHOCMU.

To check the result of addition you have to subtract this number
from the sum obtained. — Ymobwvl nposepums pe3yromam cloxiceHus,
8bl QOJINHCHBL BHILECHb IMO YUCLO U3 NOJYUEHHOU CYMMBL.

I have come here to (in order to, so as to) speak to you. — A
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npuwén crooa (ymoowl) nocosopums ¢ MooOoIl.

Cpaenume:

To operate this computer is easy. — Pabomams (paboma) na
9MOM KoMNblomepe 1e2ko (noonexcawee — pabomams).

To operate this computer you must do the following. — /[na mozo,
umodvl pabomamv HA 3MOM KOMNbIOMEPE, Bbl OOJNHCHbL COeNams
cnedyrouee (noouedxcaujee — 6bl)

S. AHpUHUTHB B (PYHKIUHM YACTH CKA3yeMOro:
¢ B kauecTBe UMEHHOI YacTH TOCIIE CBA30YHOTO TJIaroJia:

To do this means to change the whole system. - Coeramo 3mo —
BHAYUM UBMEHUMDb BCIO CUCEM).

¢ B coderannu ¢ MOIaIbHBIMHU TJIarojaMH M MX JIEKCHYSCKUMH SKBH-
BaJIeHTaMH: to be sure, be certain, be likely, be unlikely. Mnpunu-
TUB MPU JAHHBIX TMPHIATATEIbHBIX BBIPAXKACT JCUCTBHE, OTHOCS-
meecst K Oynyuemy. She is certain to raise the question. — Ona
oos13amenvHo noonumem eonpoc. He is unlikely to refuse. — Bpso
JIU OH OMKAHCEMC.

¢ B coderanuu co CBSI30YHBIMH TJIarojlaMH seem, appear, prove, turn
out.

The problem appears to be difficult. — [lo-eudoumomy, npobrema
CILOJICHA.

She proved to be smart. — Oxkazanocs, 4mo oHa yMHQ.

I seemed to have made a mistake. — Oxazanoco, umo s cogepuiun
OUWUOKY.

The idea to use these results seemed wrong to me. — Mvicib 0
MoM, YmooObl 80CNOIL308AMbCA IMUMU PE3VIbMAMAMU, KA3AIACH
MHe HenpasuibHoU (MblCIb 00 UCTIOIL308AHULL).

e B coueranuu c¢ riaronom to be u mpunarareabHbBIMH, 0003HAYa0-
HIMMH Pa3]INIHBIC YCIIOBUSI COBEPIICHUS NCHCTBUS, HAPABICHHO-
r0 Ha TOJIeKaIee, WIA BhIPAKAIOUIMMH OTHOIIICHUE JIUIA K CO-
BEpIIACMOMY UM JCHCTBHIO. TaKMMH MPHIAraTeIbHBIMU SIBIISIOT-
csi: easy, difficult, hard, ready, slow, glad, sorry, eager v T.1.

He is difficult to deal with. — C hum mpyono umems oeino.

e A TakkKe B COYCTAaHWU C YHCIUTCIBHBIMU W TpHUJIaraTeiIbHBIMHU,
0003HAYAIOIIUMHU 0YE€PEITHOCTS:

He was the first to agree. — On nepsvim co2nacuics.

112

Exercise 5.1. State the function of the Infinitive.

1. Our aim is fo extend the previous definition. 2. The purpose of our
article is to show the development of this particular area of mathemat-
ics. 3.To do this means to reduce the fraction to its lowest terms. 4.
The procedure to be followed depends entirely on the student. 5.
There are some important properties of division to be considered at
this lesson. 6. The method fo be applied is rather complicated. 7. Stu-
dents are to study the laws of mathematics and mechanics. 8. It is to
be noted that the decimal point separates every three numbers. 9. Use
is fo be made of the information presented. 10. In working with nu-
merals one is to be very careful with the signs.

Exercise 5.2. State the function of the Infinitive.

1. To find the truth is the aim of our discussion. 2. To know the truth
you must make sure that you have considered every detail. 3. One has
to know all the conditions to arrive at a certain conclusion. 3. To ar-
rive at a certain conclusion was the aim of the discussion. 4. To ad-
just the new program to the existing machine is the purpose of this
work. 5. To adjust the new program we shall have to do a great deal
of work. 6. We must use braces or brackets so as to avoid misunder-
standing. 7. The purpose of his questioning was to hear everybody's
viewpoint. 8. My task has been to comment on the game. 9. The
method to be described is rather convenient. 10. The tools to be used
for this experiment should be very precise. 11. To belong to a group
means to be a member of this particular group. 12. Similar situations
will be described in the chapter to follow. 3. This collection of
stamps must have belonged to one of them. 14. You may have played
football when being a child. 15. You are to give your viewpoint on
the subject.

Exercise 5.3. Translate the text into Russian, retell it.
Two young women were out walking in the country on a hot sum-
mer’s day when they saw a beautiful lake close to the road.

‘It’s so hot! Let’s go for a swim in that lake to cool down!” sug-
gested the first woman.

‘But we haven’t got any swimming things to put on,” said the other,
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‘ We can’t swim naked!’

‘Oh, don’t worry about that!” reassured the first woman, ¢ There’s
nobody here to see us.’

So they took off all their clothes and got into the lovely cool water
for a swim.

After only a few minutes they noticed a farmer walking towards the
lake carrying a large bucket.

‘Are you here to ask us to get out of the lake?’ the first woman
asked.

‘I think he’s here to look at us!’ said the second woman.

The old farmer frowned and held up the bucket for them to see.

‘No, I’'m not here to tell you to get out of the lake and I didn’t come
here to watch you ladies swim naked.” he replied. ‘I’m just here to
feed the alligator.’ http://esljokes.net/elem8.html
Unit 6. bynymiee Bpemsi rpynnbl SimpleB cTpagaTeibHOM 3aj10re

B npennoxeHusx, B KOTOPbIX CKa3yeMoe BBIPAXKEHO B OyIyIiemM
BPEMEHH, YacTO YHNOTPEOISIOTCS CIEAYIONINE CIIOBOCOYECTAaHHUS M Ha-
peunsi: tomorrow (3aBTpa), the day after tomorrow (mocnesastpa), in
two days (uepe3 aBa JHs), SOOn (CKOPO).

YTBepaurteabHoe OTpuuareabHoe BonpocureabHoe
npeasoxKeHue npeAIoKeHne npeAIoKeHne

I I she

He He he

She She Will I be V3/Ved?

It will be V3 / Ved It won't be V3 / it

They Ved they

We They Will we be V3/ Ved

We ?

Exercise 6.2. Rewrite the sentences in Passive Voice.

1. Jane will buy a new computer. 2. He will install it. 3. Millions of
people will visit the museum. 4. Our boss will sign the contract. 5.
You will not do it. 6. They will not show the new film. 7. He won't
solve the problem. 8. They will not ask him. 9. Will the company
employ a new worker? 10. Will the plumber repair the shower?

Unit 7. I'epynamii (The Gerund)

I'epynnuit — 310 HenmuyHas (opmMa riarona, obnagaromas npu-
3HaKaMHU Kak TJIarojia, Tak U CyImecTBUTEIbHOTo. [lomo6H0# (hopMmer
B pycckoM s3bike HeT. [lo cBoeMy 3HaueHHIO TepyHAUN MpUOIMKa-
€TCS K PyCCKHM CYIIECTBUTEIFHBIM, 0003HAYAIOIINM TPOIIecC (X0XK-
JIeHUE, BBISICHEHUE, 00CYK/ICHHE U T.I1.)

1. Tepynauii MOxkeT BbICTYNIATH B POJIM MO/JIEKALIEr0:
Travelling is my hobby. Reading helps me to live.
2. Tepynamii, Kak NpeAJI0:KHOe TOMOJIHEHUE, MOXET ymoTpeo-

JIATHCS B CIACAYIOIIMX BBIPAKECHUSIX C MPEIJIOTOM: fo be tired of,

to be fond of u T. .

He is fond of cooking. I am tired of talking about this all the time.
3. Tepynamii, kak 00CTOATEIbCTBO, MOXKET YIOTPEOIATHCS MOCTE

TaKHX CJIOB, Kak: besides, before, by, after, without, instead of.
He called her without hesitating. Before going to Scotland, he

Exercise 6.1. Translate the sentences into Russian.

1. These changes will be programmed. 2. Their program will be
changed. 3. When will the project be fulfilled? 4. The idea won't be
applied in this theory. 5. Will the result be checked?
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thought twice.
BpemenHnbie popMbI repyHanst
dopma HeiicTBUTEIbHBIH CrpanaTeJbHbI
NpPUYACTHS 3aJ10T 3aj10r
Indefinite reading being read
Perfect having read having been read

He likes telling stories. — EMy HpaBuTCSI paccka3plBaTh UCTOPHUH.
He likes being told stories. — EMy HpaBuTcs, Korjja eMy paccka3biBa-
IOT HCTOPHH.
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He accused them of having stolen the car. — On 00BUHWI UX B
BopoBcTBe MamuHbl. He is glad of having been told the story. — On
paz, 9To eMy paccKaszajii UCTOPHIO.

®opMbI repyHIUs COBNAAAOT ¢ (OopMaMH MPUYACTHS HACTOS-
niero BpemeHu u nepdekrnoro mpuyactus. Indefinite Gerund Boipa-
KaeT JecTBUE, OJHOBPEMEHHOE C JIEHCTBHEM TJIarolia-cKa3zyeMoro;
Perfect Gerund BeIpaxkaeT nelcTBUE, KOTOPOE MPEAIIECTBYET NEHCT-
BUI0, BBIPAKEHHOMY TJIar0JIOM-CKa3yeMbIM.

Do you mind my buying this? — Tel ne npomus, eciu s Kynio
omo?

He approved my entering the university. — On 0000pun, umo s
HOCMYNAio 8 yHusepcumenmn.

She thanked for my having helped her son — Ona nobnacodapu-
J1a MeHsi 3a MO, YUMo 51 HOMO2 €€ CbIHY.

He left without saying a word. — On ywen, ne ckazag nu cnosa.

He didn't agree to my going there. — On He coznacuics c mem,
umo s nouody myoa.

Exercise 7.1. Note the use of the Gerund.

1. It is evident that there is no hope of our finding a proper solution
to the problem at present. 2. We insisted on their following his usual
procedure. 3. Without having improved on the properties of this ma-
terial one cannot expect getting better results. 4. I knew nothing of
their having completed the experiment. 5. This results in the product
of two or more factors being equal to zero. 6. Besides being used as
an everyday word the term "work" has a special meaning in mechan-
ics. 7. I did not know anything about your science adviser having
spoken at the international congress on mechanics.

Exercise 7.2. Define the functions of the Gerund.

1. Computers like the one pictured in this book are capable of solving
systems with a hundred or more unknowns, if necessary. 2. They are
concerned with applying their knowledge of the subject in solving
these problems. 3. Drawing a correct conclusion is not easy. 4. See-
ing, feeling or moving a point is impossible since a point has no di-
mensions. 5. Seeing a straight line we know n is a geometric figure.

116

Exercise 7.3. Read and translate the jokes into Russian.

e “What on earth do you mean by telling Mary that I am a fool?”
“Heavens! [ am sorry — was it a secret?”

e “Do you know the difference between the English, Scottish and
Irish?”
“No, what is it?”
“Well, in leaving the train, an Irishman walks off without looking
to see whether he has left anything behind$ an Englishman looks
back to see whether he has left anything4 and a Scotsman looks
back to see whether anybody has left anything.”

e Never tell a woman a secret. She will either think it is not worth
keeping or it is too good to keep.

e “The man who is always punctual in keeping an appointment
never loses anything by it.”
“No, only about half an hour waiting for the other fellow to
come.”

Unit 8. CpaBHeHnue ¢gopM npuyacTus U repyHaust
(The Gerund or The Participle I)

OdopmileHHBIE OMHAKOBO C HOMOLIbIO cyddukca -ing, npu-
JacTue NEHCTBUTEIBHOTO 3aJI0Ta ¥ TEPYHINI pa3IMyaroTCs 0 CBOMM
GYHKIUSIM B TIPEUIOKEHHUH, TTI0O3TOMY, YTOOBI MPABUIBHO MEPEBECTH
UX Ha PYCCKHUH A3BIK, HEOOXOJMMO 3HATh MX CHUHTaKCHYecKue (pyHK-
mn. Kak npuyacTue, Tak U repyHAMH MOTYT BBICTYNATh B (QYHKIMH
OTpesieNieHus] U OOCTOATENbCTBA, HO MPHYACTHE B 3TUX (PYHKLHUAX
ynotpeosieTcst 6e3 mpeyiora, a repyHIuid 00513aTelIbHO C TIPEIJIOTOM
lepyHnuii ynpasiseTcs pa3in4yHbIMU IPEATIOraMy, U HAIUYKE TPea-
Jiora mepen cloBoM ¢ cy(pdukcoM -ing 4acTo MOMOTaeT MpaBUIHLHO
OIIPEIETNTh, K KAaKOH KaTeropmu OTHOCUTCS 3Ta TpaMMaTH4ecKas

dbopmMma.
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CuHTakcuyeckue GQyHKIUM NPUYACTHS U TePYHIHSA

Ynen NMpeJIOKeHUs

The Participle I

The Gerund

Working these parts as soon

Hopnexamee He ynorpebnsercs as possible is absolutely nec-
essary.
He remembers seeing that
drawing.

Jonoanenue He ynotpebnsercs £

We knew of these parts hav-
ing already been worked.

Yactp NPoCTOro
cKa3zyeMoro

He is working this part.
He has been working
since 12 o’clock.

He ymorpebnsiercs

Yacte coCTaBHOTO
rJaroJibHOro
CKaszyemMoro

He ynotpebnsercs

We began working these
parts.

YacTh COCTAaBHOIO
HMEHHOI'0
CKaszyemMoro

He ynotpebnsercs

He is for working these parts
as soon as possible.

Onpenesienne

The man working these
parts is our best worker.

The method of working
these parts is the most mod-
ern.

O0CTOATEIHLCTBO

Working these parts he
used the most modern
methods  of  work.
While working these
parts he used the most
modern methods of
work.

By working these parts
ahead of time he helped us
greatly.

On working these parts
ahead of time we overful-
filled our plan.

http://en-grammar.ru/sravnenie-form-prichastiya-i-gerundiya.html
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Exercise 8.1. Find the Gerund and the Participle I in the sen-
tences.

1. The boys continued playing football. 2. He was looking at the
plane flying overhead. 3. Watching the playing kittens was great fun
for the children. 4. Being frightened by the dog, the cat climbed a
high fence. 5. It is no use going there now. 6. Coming out of the
wood, the travellers saw a ruined castle in the distance. 7. My great-
est pleasure is travelling. 8. Growing tomatoes need a lot of sunshine.
9. Growing corn on his desert island, Robinson Crusoe hoped to eat
bread one day. 10. Growing roses takes a lot of care and attention. 11.
Just imagine his coming first in the race! 12. The children were tired
of running.

Exercise 8.2. Translate the sentences into Russian.

1. Reading such books is necessary. 2. Reading such books we obtain
a lot of knowledge. 3. Knowing these rules you will be able to solve
any problem. 4. Knowing these rules will help you. 5. Finding a
proper answer will make it possible. 6. Finding a proper answer they
can sole the equation. 7. Speaking English during the lesson students
will become professionals. 8. Speaking English well is rather diffi-
cult. 9. Bringing in this example they will be able to convince them
that we are right. 10. By bringing in this example they can show how
smart we are.

Unit 9. Hacrosiinee Bpemsi rpynnbl Perfect
B JeMCTBUTEJILHOM 3aJ10T€e

Present Perfect garmie Bcero ynorpeOisiercs: 6 Hauane pazzoeopa
WIN COOOIIEHNS, KOTa BO3HUKAET HEOOXOIUMOCTh COOOIIUTE O Ka-
KOM-TO HOBOM COOBbITHH. Tak kKak 3To (popmMa HACTOSIIEr0 BpEMEHH H
BCErJla COOTHOCUTCS C MOMEHTOM PEUH, TO OHA He Yynompeonsiemcsa
B T€X CITydasx, KOT/Ia eCTh OOCTOATEIhCTBA, YKA3bIBAIOIINE HA BPEMS
COBEPILICHUSI ICHCTBUS 8 HPOULIIOM.

[Tpu3naku sToro BpemeHu ciemyronme: already (yxke), yet (B
BOIIPOCE — YK€, B OTPUIATEIBHBIX MPEIOKEHUAX — eIe) just
(Tonbko TT10), this week (Ha 3Toit Henene), this month (B aToM mecs-
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1e), never (HMKOrma), ever (kKorma-iumbo, Korma-HuOynab), recently
(nenaBHO), lately (HemaBHO, 3a mocnenHee BpeMs), since last year (c
nponuioro roaa), for a long time (monroe Bpemsi), before (10), today

(ceromns).

YT1BepauresabHoe OTpuuarenbHoe BonpocurenbHoe
npeasioKeHne npeAoKeHne npeasioKeHue

You You you

I have V3/ Ved I haven't V3/ Ved Have I V3/Ved?
They They they

She She he

It has V3/ Ved It hasn't V3/ Ved Has she V3/Ved?
He He it

Takue cinoBa, kak already, just, ever, never, CTaBSITCSI MEXIY
have u cmbic1068b1m 21a20710M.

1 have already done it. — A yoce smo coenan.

Takue cnoBa, kKak yet, this week, this month, recently, lately,
last year, for along time, before, today, craBsTcs B KOHLE NPEIJIO-
KCHUSL.

I have been to London this year. — A 6vin 6 Jlonoone 6 smom 200y.
Have you ever tried a shark? — Tol koecoa-nubyov npobosan akyny?

Exercise 9.1. Translate these sentences into English.

1. Ber yxxe npountanu 3ty kHury? Kak ona Bam monpaBwiace? 2. S
XOTeN MOCMOTPETh ATOT (DUIBM Ha MPOLUION Heneae, HO CMOT Io-
CMOTpPETh €ro TOJNBKO Mo3aBuepa. 3. B 3TOM roay s He O4€Hb 4acTo
ObIBaJ B KMHO U B TeaTpe. 4. Bamn cblH yke OKOHYMI UHCTUTYT? 5.
Br1 yxe moOsiBani B Maapune? — Hert, s Xo4y moexarts TyJa B HIOJIE.
6. A Tonpko yTO BeTpeTHa ero. 7. I HuKorga o0 3TOM He cliblmali. 8.
Bbl yxe nepeexanu Ha HOBYIO kBaptupy? 9. Caiua emie He TOBOPHII
MmHe 00 3ToM. 10. Bel cmenanu MHOro ommoOok B aukranrte. 11. Bel
Korja-HuOyb Buenu storo nucarens? 12. B atom mecsie s mpodu-
Tan Tpu KHUTH. 13. Mol npusrens yexan B Jloc-AHmIKeNnec HeAEeto
HazaJ U emie He 3BoHWI MHe. 14. S He Buaen cBoero Opata B mocie-
Hee BpeMs. 15. Bbl untanu ceroHs B ra3zeTe CTaThlO O HAILEM ropo-
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ne? 16. Bel 6111 korna-auodyas B JIongone? — Her, s nmoeny tyzaa B
3TOM ToJly.

Exercise 9.2. Make up a special question to each sentence.

1. My research adviser has found the second chapter of my work too
long. (who) 2. The examiner has found the conclusion correct. (what)
3. They haven't given a direct answer to my question recently. (what)
4. She has just determined to fulfill this plan. 4. The scientists have
changed the order of the process. (how). 5. The worst has already
happened. (why) 6. We have taken part in this research. (what for) 6.
My sister has already translated text from English into Russia. (from
what language).

Exercise 9.3. Translate the following joke.

A one-dollar bill met a twenty-dollar bill and said, “Hey, where’ve
you been? I haven’t seen you around here much.”

The twenty answered, “I’ve been hanging out at the casinos, went on
a cruise and did the rounds of the ship, back to the United States for a
while, went to a couple of baseball games, to the mall, that kind of
stuff. How about you?”

The one dollar bill said, “You know, same old stuff ... church,
church, church.

Unit 10. Latin Terms used in Mathematics

Mathematics is an ancient discipline, and consequently it has
picked up a good deal of terminology over the years that is not com-
monly used in ordinary discourse. Phrases and terms from Latin
make up a large part of this terminology, and reading mathematical
texts — especially more advanced ones — is made easier if one is
equipped with knowledge of these terms in advance.

We review below the Latin terms most commonly used in
mathematics, and follow with a more extensive list of such terms and
phrases as one may run into more rarely or in other contexts. The
pronunciations given are not the “correct” Latin pronunciations, but
instead reflect common usage in English speaking countries.
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Note that when Latin or other non-English words are used in
writing, they should be italicized except where they are abbreviated
as single letters. E.g., “His next remark was a non sequitur.”
ad infinitum - Literally, “to infinity,” indicates that a process or op-
eration is to be carried out endlessly.

a fortiori — With stronger reason.” If every multiple of two is even,
then a fortiori every multiple of four is even.

ad hoc — For the immediate purpose. An ad hoc committee is ap-
pointed for some specific purpose, after completing which it is dis-
solved.

ad hominem — “To the man.” An argument is ad hominem when it
attacks the opponent personally rather than addressing his arguments.
ad nauseam — Something continues ad nauseam when it goes on so
long you become sick of'it.

alma mater — Your alma mater is the university or college which
granted your degree.

alumnus/alumna — An alum, as it is sometimes shortly said, is a
former member/student of a university or college. (The ‘us’ ending is
masculine, the ‘a’ ending feminine. The plurals are alumni and alum-
nae, respectively.)

anno domini — “In the year of Our Lord.” Indicates that a date is
given in the western or Gregorian calendar, in which years are
counted roughly from the birth of Christ.

a posteriori — “From effect to cause.” A thing is known a posteriori
if it is known from evidence or empirical reasoning.

a priori — A thing is known a priori if it is evident by logic alone
from what is already known.

bona fide — “In good faith.” One’s bona fides are documents or tes-
timonials establishing one’s credentials or honesty.

carpe diem — “Seize the day.” A motto which says to live in the now,
and/or to not waste time or opportUnity.

exempli gratia — “For example.” Usually abbreviated to ‘e.g.” and
often confused with ‘i.e.” Example: “Many real numbers cannot be
expressed as a ratio of integers, e.g., the square root of two.”

circa — Approximately. Used with dates, e.g., Euclid wrote the Ele-
ments circa 300 bce.
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confer — “Compare.” Usually abbreviated cf. and often used in foot-
notes, this indicates that one should compare the present passage or
statement with the one referred to.

cum laude — “With praise.” Used on degree certificates to indicate
exceptional academic standing.

de facto — “In reality.” Used to indicate that, whatever may be be-
lieved or legislated, the reality is as indicated here. E.g., she’s the de
facto leader of the union.

dixi — That settles it. Literally, “I have spoken.”

emeritus — (feminine: emerita) Indicates someone who has served
out his or her time and retired honorably. E.g., she is now professor
emerita.

erratum/errata — Literally, “error/errors,” this term in fact refers to
the corrections included in a paper or book after it is published to cor-
rect minor errors in the text.

et al. — Abbreviation of ef alia, meaning “and others.” Used to indi-
cate an unstated list of contributing authors following the main one,
for instance.

et cetera — And so forth. Note the pronunciation — there is no “eks”
sound.

ibidem — “In the same place.” Used in footnotes to indicate that the
reference is the same as the preceding one(s).

in re — “In regards to.” Often used to head formal correspondence.
When only re is written, it should be translated as “regarding.”

in vacuo — Literally, “in a vacuum.” Should be taken to mean “in the
absence of other conditions or influences.” E.g., nobody achieves ma-
turity in vacuo.

id est — Literally, “that is.” Usually abbreviated ‘i.e.” and often con-
fused with ‘e.g.” Example: “She won the race, i.e., she crossed the
finish line first.” The decision whether to use ‘i.e.,” or ‘e.g.” should
be based on whether “that is” or “for example” is what is wanted in
the sentence.

ipso facto — Literally, “by that very fact.” Example: “Lie group rep-
resentations are useful in characterizing quantum mechanical phe-
nomena, and they are ipso facto an important part of a physicist’s
mathematical training.”
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modus operandi — Manner or method of work characterizing a par-
ticular person’s professional habits.

mutatis mutandis — With necessary changes. “Mutatis mutandis, this
proof applies in more general cases.”

non sequitur — “Not following.” Used to indicate a statement or con-
clusion that does not follow from what has gone before.

nota bene — Literally, “note well.” Usually abbreviated ‘n.b.’, this is
a way of saying, “take note of this.”

per se — “In and of itself.” Example: “This argument does not force
the conclusion per se, but with this added premise the result would
follow.”

post hoc, ergo propter hoc — “After, therefore because of.” A com-
mon fallacy in reasoning, in which causality is ascribed to preceding
conditions which were in fact irrelevant to the supposed effect.

post scriptum — “Written after.” Indicates an afterword or footnote
to a main text, and is often used in written correspondence prima fa-
cie — “On its face.” Indicates that a conclusion is indicated (but not
necessarily proved) from the appearance of things.

pro forma — “For form’s sake.” E.g., “It was a pro forma interview
— the decision to hire her had already been made.”

per impossibile — “As is impossible.” Qualifies a proposition that
cannot be true.

quod erat demonstrandum — “That which was to have been
proved.” Traditionally placed at the end of proofs, the QED is now
usually indicated by a small square. A few students have clung to use
of the traditional letters, in the hope they might be interpreted as
“quite elegantly done.”

qua— “In the capacity of.” For example, “He is really very person-
able, but qua chairman he can be direct and even gruff.”

quod erat faciendum — “That which was to have been shown.” Ab-
breviated QEF, it was traditionally used to mark the end of a solution
or calculation. It is rarely used now. (Impress your professor by put-
ting it at the end of exam problems.)

quod vide —Usually abbreviated q.v., this is a scholarly way of di-
recting the reader to a reference.

sine qua non — “That without which nothing.” Indicates an essential
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element or condition.

tabula rasa — “Blank Slate.” Often refers to a person who has not yet
formed prejudices or preconceptions on a given matter.

verbatim — Word-for-word. Indicates a precise transmission of a
phrase, discussion, or text.

videlicet — Usually abbreviated viz., this is translated as “namely.”

For example, “The math club picked a new president, viz., Carl.”
http://www.mathacademy.com/pr/prime/articles/latin/

Unit 11. IIpomenmee Bpemsi rpynnsl Simple
B CTPajiaTe/IbHOM 3aJ10Te

B mpemokeHusix, B KOTOPBIX CKa3yeMoe BBIPaKEHO BO BPEMEHHU
Past Simple Passive, yacto ynoTpebasioTcs cieayonue ciIoBocoye-
TaHusA ¥ Hapeuus: yesterday (Buepa), the day before yesterday (mo-
3aBuepa) last month (B mpommtom mecsie), last week (Ha mpomutoit
Hezene), long ago (1aBHO), a minute ago (MUHYTY Ha3a).

YTBepauTeabHoe OTpuuarenbHoe Bonpocurenbnoe
NpelJIoKeHne npeIoKeHne NpelJIoKeHne

I She she

He He he

She was V3/Ved
It

I wasn't V3/Ved
It

Was I V3/Ved?
it

They They they
We were V3 /Ved We weren't V3 / Ved Were we V3 /Ved ?
You You you

Exercise 11.1. Translate the following sentences.

1. The questions were studied. 2. I was questioned in English. 3. This
data were recorded by the computer. 4. These changes weren't pro-
grammed. 5. Was their program changed? 6. Various combinations
were used in processing the data. 7. The same method wasn't used by
them. 8. The work planned was done in time. 11. This idea was de-
veloped by him.
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Exercise 11.2. Put the verbs in brackets into the correct passive
or active form.

Erich Remarque once (to introduce) to an American girl who (to
travel) in Germany. She (to delight) to meet him because she (to
read) all his books which (to translate) into English. Then she (to ask)
why Remarque never (to visit) the U.S. His answer (to be), “English
(to speak) in the U.S. but unfortunately I (not to speak) it. in fact I
(to know) only four sentences.” The girl (to ask). “What they (to
be)?” The writer (to say), “Hello! I love you. Forgive me. Ham and
eggs, please.” — “Why,” (to cry) the girl, “with these sentences a long
tour can (to take) from Maine to California”.

Exercise 11.3. Translate the text into Russian and retell it.

Alfred Briggs was a prisoner in a high security jail, serving a
thirty year sentence. In his youth he had been famous for robbing
jewellery stores all over the country. Even after he was arrested, tried
and sentenced, Alfred had kept his secrets and no one had ever dis-
covered where the jewels were hidden. He was married and his wife,
Sally, sent him regular letters about everyday problems at home. Al-
fred knew for a fact that his letters were opened and read by the au-
thorities, but still he enjoyed receiving the news from home.

One day Alfred was given a letter from his wife. He opened it
and read, 'Dear Alfred, I've decided to plant some potatoes in the
back garden near to the white fence. When do you think is the best
time for potatoes to be planted?'

Alfred wrote this in reply, 'Dear Sally, You can plant potatoes
in two or three weeks' time, but whatever you do, don't plant them in
the back garden. This is very important! Please don't plant them
there!'

A week later, Alfred was given another letter from his wife.
'Dear Alfred, You won't believe this! Last week ten policemen ar-
rived at the house and dug up all of the back garden.'

Alfred wrote back, ' Dear Sally, Now is the best time to plant

potatoes.'
http://www.esljokes.net/int4.html
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Unit 12. MoaaabHble riaroasl should, might n 53xBuBasieHT be
able to
Should - caexyer
Mopanbnblii ri1aron should BeipaxaeT COBET U pEKOMEH/IALIMIO.
We should buy some more bread.
He should sleep more. — Emy crniemyet Oonblie crath.
Should he sleep more? — Emy cnenyer Gomnbliie criath?
He shouldn 't sleep more. — EMy He ciiemyeT Oobliie criath.
Mopaneubiii rnaroi should Taxkke MOXET BbIpa)kaTb YIMBIICHUE U
BO3MYIIICHHUE.
Why should do it? — C kakoii ctatu s AODKeH Aenath 3To? How
should 1 know? — OTkyaa MHe 3HaTh?

Exercise 12.1. Make up positive, negative sentences and question
to each sentence.

1. Scientists should develop this important branch of mathematics. 2.
You should think about what you are saying. 3. He should not go
there so late. 4. Should we accept everything you say without proof?

Exercise 12.2. Translate the sentences into English.

1. Bam He crnenyer Tak CHIIBHO BOJIHOBAaThCs. 2. Tebe He crneayeT Tak
MHoro paborate. 3. Ham crnenyer emy Bce pacckaspiBath. 4. Emy
cienyer Oonblie 3aHUMaTbes. 5. Tebe He cieayer MUTh TaK MHOTO
kode. 6. Tebe cnenyer momoub Opaty. 7. Tebe He cnenyet 3a0bIBaTh
0 cBoeM obOemanuu. Bam Hy»XHO pacckaszaTe HaMm mpasay. 9. Ham
CIIeyeT JIOXKUTHCA craTh panbie. 10. [eTsam ciemayer nuTh O0mbIIe
moka. 11. C kakoif ctatu oHa noypkHa momoraTh Tede? 11. Ona He
MorJia Tam Oosbie (any longer) octaBaThCsl, Hy»KHO OBIJIO UATH Ha
paboty. 12. Ham Henb3s Kyputh 31ech. 13. Tebe Hemb3st ecTh Tak
MHoOro TpymI. Y 1e0s Oyner 6onets xkuBoT. 14. UTo OH Mor caenats?

Exercise 12.3. Read and translate the following joke into Russain.
“I’'m in love with two girls. One is very beautiful but has no money,
the other is ugly and has lots of money. Who should I marry?”’

“ Well, I’m sure that you must really love the beautiful one, so I think
you should marry her.”
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“OK, thank you very much for your advice.”
“Don’t mention it. By the way, I wonder if you could give me the
name and telephone number of the other girl?”

MIGHT
1. Ucnonb3yercst ast mpochObl 0 pa3petieHHH B OQUIIMATIbHOM CTH-
ne: Might I make a suggestion? You might not do it.
2. CteneHb YBEPEHHOCTH BBIPAKAECTCS MOJIaJIbHBIMU TJIarojamu: +++
may, ++ might, + could. He might come.
3. Might yniotpe0OisieTcst Kak IpoIIeiee BpeMs OT may TOJIbKO MPH
coryiacoBanuu BpemeH: Jack said he might help us. Everybody hoped
the situation might change.

Exercise 12.4. Translate the sentences into Russian.

1. He said that we might go there. 2. They said that they might come
tonight. 3. They might have solved the problem. 4. We might try to
find the data. 5. She might have noted that. 6. He might give them the
best places. 7. We might as well wait for an explanation.

IKBUBAJEHT MOAAJBLHOTO rJ1aroja Can — To Be Able

Present Past Future
I am able to V. I was ableto V. |
She She was able to V. She will be able to V.
he is able to V. They You
They are able to V. we were able to V. We
I am not able to V. I wasn't able to V. She
She isn’t able to V. She wasn't ableto V. | I won't be ableto V.
They aren’t able to V. | They You
We weren't able to V. | We
Am I able to V? Was I able to V? she
Is she able to V? Was she able to V? Will I be able to V?
Are they able to V? they you
Were we able to V? we

IJIarojbl CaMd HE MOTYT OOpa3oBbIBAaTh OyJylnee MM IPOIIEAIIee
Bpemsi, Hanipumep: [ will be able to come to see you tonight.

Exercise 12.4. Make up positive, negative sentences and question
to each sentence.

1. We are able to find the necessary data. 2. He was able to give only
a general definition. 3. Will we be able to consider the advantages of
the method developed? 4. Was he able to find the difference? 5. She
is not able to give the definition of closure. 6. They will not be able to
check the result.

Exercise 12.5. Translate the sentences into English.

1. HukTo He MOXeT cka3aTh MHE, IOYeMy OHa He npunuia. 2. Bel BU-
JUTE TOT AOM Ha yriy? 3. Mol aHriIuiickuii He OueHb XOPOIINH, HO
MHE yJaJoch MOHATH €ro. 4. 5l He aymaro, 4TO OH CMOXET MOJHSATbH
3Ty KOpoOKy. 5. KTo MoxkeTt pa3outh 310 crekino? 6. OHa He MOXKET
MOHATH, YTO Thl UMeelIb B BUAYy. 7. Jlymaere, s cMOry caMm HamucaTtb
MUCHbMO Ha KuTackoM? 8. OH MOXKET BCTPETUTH HAC B a3pomnopTy. 9.
OH caM MOXeT NpPUTroTOBUTH YKHH. 10. MBI MOXeM MOWTH B KUHO
npsmo ceiyac. 11. OH cam MoxeT NOMBITh nocyay. 12. He moriu Obl
BBl MHE CKa3arh, I7i€ phIHOK? 13. OHM HE MOIJIM HaWTU AOPOTY M3
ropozaa. 14. On moxer oOMaHyTh (deceive) Bac. 15. Mbl cMoxkeM mo-
CTPOHUTH JIOM 32 OJIuH Tro1. 16. MBI MOTJH crienath 3Ty paboTy Buepa.

Unit 13. KocBennas peunb (Reported Speech)
IIpu Tpanchopmanuu npemokKeHui U3 MpsiIMOi pedr B KOCBEHHYIO

peub MPOUCXOIAUT U3MEHEHHUE IIIarojbHbIX (OPM B COOTBETCTBUU C
MPaBUJIOM COTJIaCOBaHUS BPEMEH:

OKBHUBaJICHTHI HE 3aMCHSIOT MOAAJIBHBIC I'JIaroJjbl, OHU SABJIAKOT-
cs HanOosee CXOOHBIMH IO CMBICITY, TaK KaK HCKOTOPBLIC MOJaJIbHBIC
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IIpsimasi peun Koceennas peun
He said, "I always work ". He said (that) he always worked.
He said, "I am working at 1 p.m. He said (that) he was working hard
at 1 p.m.
He said, "I have just done it. He said (that) he had just done it
He said, "I worked a day ago. He said he had worked a day ago.
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He said, "I am going to work.

He said (that) he was going to work.

He said, "I will work in a day.

He said (that) he would work in a
day.

He said, "I can work hard.

He said (that) he could work hard.

He said, "I may work hard.

He said (that) he might work hard.

He said, "I have to work hard.

He said (that) he had to work hard.

He said, "I must work hard.

He said (that) he must work hard.

He said, "I should work hard.

He said (that) he should work hard.

He said, "I ought to work hard.

He said (that) he ought to work
hard.

“What did Mary say?” I asked.

I asked what Mary had said.

"Is it raining now?" he asked.

He asked if it was raining then.

“Do you understand me?” she
asked.

She asked if I understood her.

“Will you go to the cinema?” she
asked

She asked if I would go to the cin-
ema.

“Did you call him?” she asked.

She asked if I had called him.

I asked, "Who buys all these
books?"

I wondered who bought all these
books.

Joe said, "Please come to my
party."

Joe invited me to come to his party.

I said, "Bobby, don't pull the cat's
tail."

I ordered Bobby not to pull the cat's
tail.

Ted said, "I have to finish my report." 11. Mr. Durrell said, "I must
talk to the director." 12. Alison said, "I should call my parents."

Exercise 13.2. Make the reported sentences.

Oopazen:

Joe said, "Please come to my Joe invited me to come to his
party." party.

I said, "Bobby, don't pull the 1 ordered Bobby not to pull

cat's tail." the cat's tail.

1. My teacher said, "You should be more punctual." (advise) 2. My
neighbour said, "You may use the phone." (allow) 3. The doctor said,
"Take a deep breath." (tell the patient) 4. My mother said, "Make an
appointment with the dentist." (remind) 5. The Smiths said, "Would
you like to join us for dinner?" (invite) 6. The judge said, "You must
pay a fine." (order) 7. Nick said, "Don't touch that hot pot!" (warn) 8.
My agent said, "Don't buy a used car." (advise) 9. Mr. Harte said,
"Tom, could you please open the door for me?" (ask) 10. The police
officer said, "Put your hands on top of your head!" (order the thief)

Unit 14. HacTosimmee Bpems rpynnbl Perfect
B CTPaJaTeILHOM 3aj10Te

yesterday the day before, the previous day,
today that day, the same day
tomorrow the day after, the following day
the day before yesterday two days before

now then

this that

Exercise 13.1. Make up the sentences in reported speech.

YTBepaurteabHoe OTpuuarenabHoe Bonpocurenbnoe
npeAJIoKeHne NnpeaaoKeHue npeaaoKeHue

You You you
I have been V3 / Ved I haven't been V3/ Ved | Have I been V3 / Ved?
They They they
She She he
It has been V3 / Ved It hasn't been V3/ Ved | Has it been V3 / Ved?
He He she

1. She said, "I like to play tennis." 2. Sally said, "I don't like choco-
late." 3. Margaret said, "I am planning a trip to the South." 4. Tom
said, "I have already eaten lunch." 5. Kate said, "I called my doctor."
6. Mr. Ford said, "I'm going to fly to Chicago." 7. The speaker said,
"I will come to the meeting." 8. Jane said, "I can't afford to buy a new
TV-set." 9. The teacher said, "Now, children, you may go home." 10.
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Ecnu T0, Hax yeM coBeplialiv JEWCTBUE HAM Ba)KHEE, UHTEpEC-
HEe, TO HCIOJIB3YyEM CTPaJaTeNbHBIN 3a70T. A MOXET MBI Jaxe He
3HaeM, KTO COBEPIIWI JEHCTBUE, UM K€ HE XOTUM 00 3TOM YIIOMH-
Hath: The letter has been sent this morning.
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Exercise 14.1. Make up question to each sentence.

1. Each step of the process has been carefully studied. (what) 2. The
general pattern has been observed. (in what way) 3. The comma and
the point have been properly placed. (what) 4. The new procedure has
already been introduced. (by whom) 5. All the points have been
placed on the left and on the right of the straight line. (where) 6. The
necessary information has just been obtained. (what kind of) 7. The
whole material has already been repeated by the students. (how) 8.
All the digits have been aligned, as appropriate. (what) 9. We have
been trying to obtain the diagram since Monday. (who) 10. The sci-
entists have been studying the situation for a whole-week. (why) 11.
He has been carefully observing the procedure for a long time. (for

how long) 12. The new system has been tested recently.

Exercise 14.2. Compare these sentences.

JleliCTBUTEILHBIN 3aJ10T

CrpanaTtenbHblii 327101

He has defined the relation.

The relation has just been de-
fined.

We have accepted the axiom.

The axiom has been accepted.

We have already tried all the
possible ways.

All the possible ways have al-
ready been tried.

She has changed the order.

The order has been changed.

Have they found the answers to
these questions?

Have the answers to these ques-
tions been found?

Has she checked the result?

Has the result been checked?

Have you reduced the frac-
tions?

Have these tractions been re-
duced?

We have not yet studied the
second chapter?

The second chapter has not yet
been studied.

They have not found the size of
the given part yet.

The size of the given part has
not yet been found.
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Unit 15. IIpuyacTue crpagareasHoro 3ajiora (Participle II)

[IpuyacTre cTpasaTeNbHOTO 3aJI0Ta BBIPAKAET COCTOSHHE WIH
Ka4eCTBO TIpeIMeTa, SBUBIIMECS PE3yJIbTaTOM BO3/CHCTBUS Ha
npeamer u3BHe (frightened woman HamyranHasi >keHIiuHa; broken
window paszburtoe okHO). [Ipuuactue Il umeer Tonbko onHy hopmy,
KOTOpas SIBJISETCS TpeTheil 0CHOBHOM (hopMmoii riarona. Hampumep,
gone, stood, sent, written.

Participle II Bemonnser gyunkuro: 1) onpenenenus, 2) o6cTos-
TEJIbCTBA.

Participle II B gpynkuuu onpeneenus:

The proposed program caused much discussion. — IIpednooicen-
Hasi TIpOrpaMMa BbI3BaJIa MHOTO CIIOPOB.

The law just referred to was discovered by Newton. — 3akoH, xa
KOMOpbill TOTBKO UTO COCNANUCH, OBLT OTKPHIT HBIOTOHOM.

They demonstrated the reconstructed machines. — OHu 1eMoH-
CTPUPOBAIIN PEKOHCMPYUPOBAHHbIE MAIINHBI.

The information obtained was of great interest. — [lonyuennas
nH(popmanus npeacTanisiia O0NbIION HHTEPEC.

Participle II B gpynkuuu o6crositenbeTBa:

Translated from the language of mathematics into everyday lan-
guage the relation became easier to understand. — bydyuu nepegeden-
HbIM C SI3bIKA MATEMATUKHA HA OOBIYHBIH SI3BIK, TO COOTHOIIIEHUE CTa-
70 nerde i nonuManus. (Koraa 3To cooTHOIIEHHE TepeBeny C ...)

As seen from the article this kind of experiments are being car-
ried out in quite a few laboratories. — Kak BUAHO U3 CTaThH, TAKOTO
poJia SKCIIEPUMEHTHI POBOAATCS BO MHOTHX JIAOOPATOPHUSIX.

When (if) given enough time he will write his paper. — Eciu emy
0adym J0CTaTOYHO BPEMEHH, OH HAIUILET CBOIO CTAThIO.

Unless properly adjusted the computer will not give out relial-
lowed information. — Ecnu BEIYHCTUTENBHYIO MAIIUHY HE ompezyiu-
posams TOIDKHBIM 00pa3oM, OHa HE OyNeT JaBaTh HAJEKHBIX pe-
3yJIBTAaTOB.

I was told about the advantages of the method accepted. — Mue
2080puY O TIPEUMYIIECTBAX MIPUHATOTO METO/IA.

Participle II oGo3Hadaer aeiicTBHe, MpPEIIIECTBYIONIEE NCUCT-
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BUIO, BBIPAKEHHOMY TJlaroiioM-ckazyemsiM. Perfect Participle — hav-
ing given, having been given BRINOTHSAIOT QYHKIIUIO O0CTOSITENHCTBA

Having read the book I returned it to the library. Ilpouumas
KHUTY, 51 BEpHYJ €€ B OMOIHOTEKY.

Having answered the teacher's questions the student left. — Om-
gemué Ha BOIIPOCHI NperojaaBaTeis, cTyAeHT ymen. ([locie moeo,
KaKk oH omeemui ...)

Having been given the program we began to analyse it. — Ilocre
Mo2o, KaKk Ham Oau TIPorpaMMy, Mbl Ha4alld U3y4ath ee.

Exercise 15.1. State the functions of the Participle I1.

1. We have defined these sets as being equal. 2. Let us try dividing
these numerals. 3. It is no use performing this operation now. 4. Hav-
ing reduced the fraction we obtained the expected result. 5. The entire
situation is being slightly changed. 6. We know of heir having suc-
ceeded in finding an appropriate explanation. 7. When working with
these signs one must be very careful. 8. On obtaining the difference
one must check the result by addition to make sure it is correct. 9.
Being reduced to its lowest terms the fraction is not changed. 10. Re-
ducing the fraction to its lowest terms 'eaves it unchanged.

Exercise 15.2. Translate the sentences into English.

1. The work done by this research team is of great importance. 2. The
experiment made by the scientist proved a failure. 3. They discussed
some involved problems. 4. The program corrected may be of some
interest. 5. A carefully planned work gives good results. 6. Books il-
lustrated by the painter are very popular. 7. The report presented by
the laboratory is not of any importance. 8. The information obtained
recently is of no use. 9. The data received is of no interest. 10. I don‘t
like broken mirrors.

Exercise 15.2. Read the story and retell it in English.

Alarm-clocks are pleasant to look at, but they extremely rare, if ever,
wake you up at a proper time. Once a man came to a lawyer with a
demand to charge a plant, producing these alarm-clocks the fare of
the flight from new York to Texas. Hearing the demand the lawyer
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couldn’t help being surprised. It took the man demanding his money
several minutes to explain what the matter was. The alarm-clock
hadn’t rung and the man sleeping soundly missed the plane. The law-
yer didn’t consider the explanation given reliable enough and decided
to make an experiment. He went to a shop selling these alarm-clocks.
They put four clocks to ring at seven o'clock. In the morning it
turned out that two of them had stopped long before the required
time. One of the tested alarm-clocks didn't ring at all. And the last
rang at 9. The data received made it possible for a man to get his
money back.

Unit 16. Hacrosimee Bpemst rpynnsl Continuous
B CTPajiaTe/IbHOM 3aJ10Te

The Present Continuous B CTpaiaTeIbHOM 3aJI0T€ MOYKET BBIPAXKATh:
1. JlelicTBue, mpoucxojsiiee B MOMEHT peuu. The kids are being
watched now.

2. [leiicTBHe, OXBaThIBAIOLEE HEKOTOPHIM IEPUOJ] BPEMEHU B Ha-
crositieM. This problem is being solved from 3 p.m. to 5 p.m.

YTBepauTeabHoe OTpuuarenabHoe Bonpocurenbnoe
NPeAI0KECHUE NpPeAJIOKEeHUue NpPeAJIoKEeHUue

I am being V3/Ved I am not being V3/Ved | Am I being V3 /Ved ?
He He he
She is being V3 / Ved She isn't being V3 / Ved | Is she being V3 / Ved ?
It They they
They We aren't being V3 / Ved | Are we being V3 / Ved?
We are being V3/Ved | You you

Exercise 16. 1. Translate the sentences into Russian.

1. All the necessary information is being sent to them. 2. The book is
still being published. 3. This statement is not being mentioned. 4.
Some symbol are being used instead of these words. 5. Is the same
method is being used now? 6. You are being made fun of. 7. Why is
he being laughed at now?
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Exercise 16. 1. Translate the sentences into English.

1. On peman ypaBHeHue cerogus ¢ 15.00 u no 17.00. 2. Tuxo! He
mymure! OHa celiuac mpoxoauT uHTepBbiO. 3. Paano «EBpoma-
IUTIOC» CITymatoT Bo Bcel Poccuu. 4. Pe3ynbTarhl 5K3aMEHOB OyayT
o0BsIBIIEHBI 3aBTpa yTpoM. 5. He mpukacaiica k 3a6opy. Ero emgé e
nokpacuwin. 6. OHa Bce em€ He pemnna 3ty 3agaqy? 7. Cerogns ¢ 10
yTpa u A0 12 oHM CiyIIAIoT JIeKUUIo 1o AuddepeHnnanbHbIM ypas-
HEHMSIM.

Unit 17. MoaaJdbHBIA 1J1aroJ1 must 1 dKBUBAJEHT fo have to
Must — 10/12k€eH

MopanpHblii T1arol must MOXKET BBIPaKaTh HEOOXOIUMOCTH
4T0-MM00 CAENaTh, T.€. MPHUKA3, UCIONb3yeTCs B 3aKOHAX, Mpe/nuca-
HUSX; TAK)KE OH BBIPAXKAET MPEATOI0KECHHE.

[Ipoananmm3upyiite 00pa3oBaHWE BOMPOCUTEIBHBIX W OTpHUIIA-
TEJIbHBIX MIPEIIOKECHUN:

He must go. — On oonocen uomu. Must he go? — On dondrcen
uomu? He must not go. — He mustn't go. — On ne 0odcer uomu.

People must not cross the border without passports. — Jlioou ne
O0JIICHBL Nepecekams epaHuyy 6e3 nacnopmos.

You must do it right now. — Bl 0ondcHbl cOenams 3mo npamo
ceuyac. He must be at home now. — On, doadicro bvims, cenvac 0o-
ma.

Exercise 17.1. Translate the sentences into English.

1. BBl TOMKHBI BEIYYUTh 3TH cloBa. 2. J[OJKHO OBITH, TPYAHO TOBO-
puTh Ha simoHckoM. 3. He 3BoHM eMy, OH, TOJKHO OBITh, 3aHAT. 4. S
JOJDKEH MOWUTU K Hemy. 5. OHa IOJKHA cAenaTh 3To cerofus. 6. Mol
JOJKHBI OBITH Ha BOK3aJle B CEMb 4acoB. 7. Bbl HE OIKHBI Oma3/ibl-
Bathb. 8. KTo nomwken »to nenars? 9. JIOMKHBI JIM MBIl XOJUTh Ha pa-
60ty kaxaeiii nenb? 10. Thl HE TODKEH JIeTaTh 3TO, €CIU HE XOYEllb.

9KBHBAJEHT MOJAJIBLHOI0 IJ1aroJja must — have to
To have to — npuaércs, 10/:KeH (110 00CTOSATEIHLCTBAM)
IIpoananusupyiime obpazosanue 80nPOCUMENLHO20 U OMPUYAMElb-
HO20 l’lpe()]lOJfCEHuﬂ.’
He has to get up early every morning. — EMy npuxoauTtcs BcTaBath
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paHoO KaxI10e yTpo.

Does he have to get up early every morning? — EMy mpuxomutcs
BCTaBaTh PaHO KaXJI0€ YTPO?
He does not have to get up early every morning. — Emy ne mpuxo-
JUTCS BCTaBaTh PaHO KAXKA0E YTPO.
He has to do this work. — EmMy mpuxoautcst nenats 3ty padoty. He
will have to do this work. — Emy npunercs nenates paboty. He had to
do this work. — Emy npunuiocek nenats 3Ty padoTy.

YTBepauTeabHoe OTpuuarejbHOe Bonpocurenbnoe
NpeaIoKeHne npeaioKeHue npeai0KeHne
You You they
% I havetoV. I don't havetoV. Do you have to V?
% | they they we
& | She She Does she have to V?
He has to V. It doesn't have to V he
I She she
§ She had to V. I didn't have to V. I
A~ | We We Did we have to V?
They They they
o | She She she
S | I will have to V. I won't have to V we
S | We We Will T have to V?
They They they

Exercise 17.2. Make up positive, negative sentences and question
to each sentence.

1. She will not have to answer all the questions. 2. She had to agree
with him. (why) 3. She has to summarize the results. (when) 4. Re-
gardless of what he thinks he has to agree. (why) 5. Everybody with-
out exception has to write the translation at home. (why)

Exercise 17.3. Translate the sentences into Russian.

1. She has to present her paper today. 2. They will have to use the
binary system of notation. 3. He had to prove his statement. 4. Did
you have to accept their plan? 5. Does she have to deal with that sub-
ject? 6. Will you have to check division by multiplication? 7. He
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doesn’'t have to produce this information. 8. She won't have to an-
swer all the questions.

Exercise 17.4. Translate the text into Russian and retell it.

In a village in the mountains, a little old man with a beard and a
young girl set up a stall in the market place one day, selling bottles of
homemade medicine, labelled ‘The Elixir of Life’.

‘Come on, everyone!’ the old man called out. ‘Don’t miss your
chance to beat ageing. This is your opportunity to buy Archie’s mira-
cle medicine. It’s the only medicine that cures old age. You only
have to look at me to see the proof. I'm two hundred and five years
old.’

A crowd quickly gathered around the market stall, and the old man
and the girl were kept busy handing out the bottle of medicine and
taking the money.

There were two younger men in the crowd, and one of them said to
the other, ‘You don’t really think he’s genuine, do you?’

‘I don’t know. He might be telling the truth. He’s got an honest
face.’

‘You’ve got to be kidding! said the man. ‘He must be lying. It has
to be a trick.’

‘Well, why not ask his assistant, then, if you don’t believe it?’ sug-
gested his friend. So the man approached the girl and asked. ‘He
can’t really be that old, can he? That’s completely ridiculous. Tell me
the truth, is he really two hundred and five years o0ld?’

‘I’m sorry, sir, but I can’t really say.” the girl replied, ‘I’ve only

been working for him for the past seventy five years.’
http://www.esljokes.net/ui6.html

Unit 18. CocaararenbHoe Haki1oHeHue (Conditionals)

CociaraTejibHOe HAKJIOHEHHME — J3TO CHCTEMa TJaroJIbHBIX
dhopmM, KOTOpBIE yHOTPEOISIIOTCS B COOOMIEHUSIX O (paKkTax HE pealb-
HBIX, a JIMIIb MBICJICHHO OOITYCKAaCMbIX, Boo6pa>1<aeMHx.

B aHrmMiickoM €CTh HECKOJIBKO THUIIOB YCJIOBHBIX MPEIJI0KEHUH.
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Haubonee Ba)xHO OCBOUTH TPU U3 HUX.

1. PeanbHasi BO3MOKHOCTh HACTYIUIEHMS cOOBITHSI B Oyay-
1eM.

YcnoBrue CTOUT B HACTOSIIEM BpPEeMEHH (IMPOCTOM WM 3aBep-
MIEHHOM B 3aBHCHMOCTH OT CMBICIIAa YCIIOBHSI), @ CaMO OKUAAeMOe
coOpITHE — B OyayIieM.

If I see him tonight I will tell him the truth. — Ecau s ysuoicy e2o
Ce200H5, MO CKAJCY emy npasoy.

As soon as you are ready, we’ll depart. — Kax monvko mol 6y-
oelb 20mos, Mbl OMNPABUMCHL.

Jlna Hayana oOpaTM BHHMAaHMSI Ha Hapeuwus, KOTOPBIMU 000-
3HA4YaeTcsl YCJIOBHAsl 4acTh MpENJIOXKEeHUs. B mepByro ouepenn 3To,
koHeuHo, if ("ecnu"). He crout 3a0bIBaTh U mpo yA0OHOE CIOBO, HE
uMerolee pycckoro ananora — unless ("ecim uHe'"). [lpuMeHUTENBHO K
MEPBOMY U3 CIIy4aeB, PACCMOTPEHHBIX HUXKE, MOTYT HMCIOJIB30BaTHCS
Hapeuust when ("korma"), as soon as ("kak Tonbko"), before ("o Toro
kak"), after ("mocne Toro kak"), until ("moka ue"), as long as ("m0 Tex
nop noka").

2. Ycii0BHe HACTYIJIEHUS] COOBITHS, KOTOPOr0, CKOpee BCero,
He NPOU30MaeT.

B oTnuume ot mpenpIaynMx CiydaeB, KOTOPhIE COOTBETCTBYIOT
pycckoMy "ecnu", yCIOBHUS 3TOTO TUIIA TEPEeBOAATCS Kak "ecnu Obl'".
VYcnoBue CTOMT B MpOLIEAIIEM BPEMEHH, a 0XHJIaeMOE COOBITHE
ynoTpeOseTcs ¢ BCIOMOraTeNlbHbBIM riaroiom would.

He would not help me if I asked him. — Ou ne nomoz 6wl mHe,
ecnu Ovl 51 €20 NONPOCUIL.

Bwmecto would MoryT ynorpebasitbes riaroasl might niam could
B 3HAYEHUU "BO3MOXKHO ObLI ObI" U "cMOT OBI" COOTBETCTBEHHO.

Crout obparuth BHUMaHHE Ha KOHcTpykuuio If I were you, rue
BMECTO Was HCIIOJIb3yETCs CIIOBO Were:

If I were you, I wouldn’t go there. — Ha mgeoém mecme s Ovl He
nowén myoa.

3. YciaoBue HacTymieHHs1 cOOBITHSI, KOTOpPOe ysKe TOYHO He
HACTYNMJIO.

W ycnoBue, u coObITHE UMEIOT IMpOLIEAlIee 3aBepUIEHHOE Bpe-
Msi, TOJBKO COOBITHE YHOTPEOJIAETCS C TeM K€ BCIIOMOIaTebHBIM
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riaaroJjiom would.
If I had known that you were in Moscow I would have called
you. — Ecnu 6v1 51 3nan, umo moet 6vi1 6 Mockee, st 61 mebe no3eoHuL.

Exercise 18.1. Translate these sentences into Russian.

1. If it were not for this particular advantage, the new system would
hardly be accepted. 2. But for the assistance of this group of scientists
no decision would have been reached on the problem under consid-
eration. 3. Provided one knows the length of two sides of a triangle
and the measure of the angle between them one can readily find the
length of the third side. 4. Could I speak to him now I should give
him my point of view concerning their suggestion? 5. Unless other-
wise stated, the values used are taken in the decimal system. 6. Were
there no computers we would not be able to do a lot of things we are
capable of doing today. 7. If it had not been for their unlimited assis-
tance the program of research would not have been realized. 8. No
matter how hard you tried you would not be able to find the required
magnitude without making use of logarithms.

Exercise 18.2. Define if the sentences express present, future or
past situations. Translate them into Russian.

1. It would be a good idea if a few more facts were used for illustrat-
ing this point of view. 2. His paper would have been read at the con-
ference had it been sent in due time. 3. I would not take part in the
discussion unless I had a definite idea on the subject. 4. It would be
helpful if more detailed information were obtained. 5. It was evident
that even if we went on for-ever with our discussion we would not
reach any agreement. 6. If we assumed the geometric mean of two
numbers to be the square root of their product what would the geo-
metric mean between 2 and 8 be? 7. If we considered the third exam-
ple we would see that the magnitude of the common ratio was less
than 1. One could go on with the computation provided it made
sense. 8. Had he not been so much interested in mathematics he
would have become a musician. 9. The experiment would have given
more reliable results provided it had been prepared with greater care.
10. I would try to prevent them from reaching this conclusion on the
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question under consideration if I were you.

Exercise 18.2. Translate the texts and retell them in English.

A rich farmer had a friend who was a gardener and grew very good
apples. One day the farmer came to his friend and said: "What won-
derful apples you have here!"

"If you like I will give you one of my apple-trees," said the friend. He
selected a fine young tree, gave it to the farmer and said, "If you take
it home and plant it at once, you will have very good apples."

The farmer thanked his friend and took the tree home. But when he
came home, he did not know where to plant it. If he planted it near
the road, passers-by would steal the apples. If he planted it in one of
his fields, his neighbours might come at night and steal the apples. If
he planted it near his house, his own children might steal the fruit.
Finally he planted the tree deep in the forest where no one could see
it. Naturally the young tree could not grow without sunlight and soon
died.

When the gardener learned about this, he said that if he had known
what the farmer would do to the tree, he would never have given it to
him.

"What could I do?" answered the farmer. "If I had planted the tree
near the road, passers-by would have stolen the apples. If I had
planted it in one of my fields, my neighbours would have come and
stolen the fruit. If I had planted it near my house, my own children
would have stolen the apples."

"Oh," said the gardener, "if I had known how greedy you were, I'd
never have given you the tree."

Jokes
. "Don't you think I sing with feeling?"
"No, if you had any, you wouldn't sing."
. A rich man was talking to a friend, and asked him for advice.

"I'm sixty years old," he said, "and I hope to get married to a young
lady very shortly. Do you think I should tell her that I'm fifty?"
"Well, if I were you, old man," replied the other, "I wouldn't do that. I
think your chances of getting her would be a lot better if you told her
you were seventy-five."
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. An American lady traveling in England got into a compart-
ment of a smoking-carriage where an Englishman was smoking a
pipe. For a while she sat quietly expecting that the man would stop
smoking. Then she began to cough (kanuiare) and sneeze (4uxaTh)
trying to show him that she was displeased. At last seeing that the
man took no notice of her and did not put out his pipe, she said, “If
you were a gentleman, you’d have stopped smoking when a lady got
into the carriage.”

“If you were a lady,” replied the Englishman “you wouldn’t have got
into a smoking-carriage.”

“If you were my husband ” said the American lady angrily, “I’d give
you poison.”

The Englishman looked at her for a moment or two.

“Well,” he said at last, “if I were your husband, I’d take it.”

APPENDIX A: MATHEMATICAL SYMBOLS

A.1. Basic Math Symbols

Symbol [ Symbol Name Meaning Example
+ plus sign addition 1+1=2
- minus sign subtraction 2-1=1
+ plus - minus both plus and mi- 3+5=8and -2
nus operations
_ minus - plus both minus and .
+ p plus operations 3F5=-2and8
* asterisk multiplication 2*3=6
X times sign multiplication 2x3=6
muliphication | pultiplication 2-3=6
. division sign / division 6+2=3
obelus
/ division slash division 6/2=3
6
— horizontal line division / fraction 5= 3
mod modulo remamdpr 7 mod 2 =
calculation
period decimal point, 2.56 = 2+56/100
decimal separator
a’ power exponent 2’=8
a™b caret exponent 273=8
Va square root Na-VNa =a V9 =43
a cube root Vg =2
Va forth root V16 =+2
n n-th root _a ne
Va (radical) for n=3, "8 =2
% percent 1% = 1/100 10% x30=3
0 = =
%o per-mille (l)ﬁ’f, " 1/1000 10%o x 30 = 0.3

Symbol [ Symbol Name Meaning Example
= equals sign equality 5=2+3
# not equal sign inequality S5#4
> strict inequality | greater than 5>4
< strict inequality | less than 4<5
. . greater than or

> >
> inequality equal fo 5>4
< inequality less than or equal to | 4 <5

calculate
) parentheses expression inside 2 x(3+5)=16

first

calculate

S +2)*(145)] =
[] brackets expression inside [(1+2)*(1+5)]
18
first
142

143




Symbol [ Symbol Name Meaning Example
o _ 10ppm x 30 =
ppm per-million Ippm = 1/1000000 0.0003
. Ippb = 10ppb x 30 =
ppb | per-billion 1/1000000000 3x107
o a2 10ppb x 30 =
ppt per-trillion lppb =10 3x1071°
A.2. Algebra Symbols
Symbol | Symbol Name Meaning / definition Example
X X variable unknown value to find when 2_x =4
then x =2
= equivalence identical to
equal by o
A definition equal by definition
_ equal by o
definition equal by definition
~ approximately weak approximation 11~10
equal
- approximately o sin(0.01) =
~ equal approximation 0.01
proportional .
oc to proportional to fx) o< g(x)
o0 lemniscate infinity symbol
much less much less than
< than uch less 1 < 1000000
> Ezrclh greater much greater than 1000000 > 1
calculate expression " _
() parentheses inside first 2*(3+5)=16
calculate expression [(T+2)*(1+5)]
[ brackets inside first - 18

Symbol | Symbol Name Meaning / definition Example
{} braces set
rounds number to lower
| x| floor brackets integer |4.3]42?
ceiling rounds number to upper
[x] brackets integer [4.31572
o exclamation factorial 4! = 1*¥2*3%4 =
) mark 24
x| Zg‘rgle vertical | . colute value 1-5]=5
fx) function of x | maps values of x to f(x) | f(x) = 3x+5
S (x)=3x,
function .
(fog) Composition (fog) (x) :f(g(x)) g)=x-1=(f
°g)(x)=3(x-1)
(a, b) open interval | (a, b) = {x|a<x<b} x € (2,6)
closed
[@.b] | i erval [a,b] = {x|a<x=<b} |xe[2,6]
A delta change / difference At=11-1
A discriminant | A = b” - 4ac
3 sioma summation - sum of all | > x;=
g values in range of series | x;+x;+...+x,
D sigma double summation i}zﬂ'ﬁ,i:z?'ﬁ.t"zl:!'u
. . product - product of all .
I capital pi values in range of series =
e constant / ¢ = lim
e Euler's e=2.718281828... (1+1/x)" , x—00
number
Euler-
Y Mascheroni v =0.527721566...
constant
[0) golden ratio golden ratio constant
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A.3. Linear Algebra Symbols

Symbol Symbol Name Meaning / definition
dot scalar product
X Cross vector product
A®B tensor product tensor product of A and B
{x,y) inner product
[] brackets matrix of numbers
) parentheses matrix of numbers
| 4] determinant determinant of matrix A
det(A4) determinant determinant of matrix A
Il x| double vertical bars norm
AT transpose matrix transpose
AT Hermitian matrix matrix conjugate transpose
A" Hermitian matrix matrix conjugate transpose
A7 inverse matrix AA' =]
rank(A4) matrix rank rank of matrix A
dim(U) dimension dimension of matrix A
A.4. Probability and Statistics Symbols
Symbol Symbol Name Meaning
P(A) probability function probability of event A
oAy | Py ofevens | by o
probability of events probability that of
P4V B) union events A or B
P(4|B) conditional probability | probability of event A

function

given event B occured

Symbol Symbol Name Meaning
robability densit
J®) 1Eunction (gdf) ! Plasx<b)=]/(x)dx
cumulative distribution
= <
F) function (cdf) Fx) = PX<x)
opulation mean mean of population
# pop values
) expected value of ran-
EX) expectation value dom variable X
. . expected value of ran-
EX|Y) conditional expectation dom variable X given Y
var(X) variance variance of random
variable X
> variance variance of population
values
. standard deviation of
std(X) standard deviation random variable X
s standard deviation standard deviation value
X of random variable X
- median middle value of random
T variable x
con(X,Y) covariance covariance of random
’ variables X and Y
. correlation of random
corr(X,)Y) correlation variables X and Y
correlation correlation of random
pxy variables X and Y
5 summation summation - sum of all
values in range of series
> double summation double summation
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A.5. Combinatorics Symbols

Symbol Symbol Name Meaning
Mo mode value that occurs most
frequently in population
MR mid-range MR = (XpaxtXmin)/2
) half the population is
Md sample median below thlzs I\)/alue
5 -
Q lower / first quartile iilﬁv&i}f‘;}l:izljxfl;lﬁ;[ éon are
median / second 50% of population are
Q2 vartile below this value = me-
q dian of samples
: . 75% of population are
Qs upper / third quartile belc;)w t}llji spvalue
average / arithmetic
b sample mean mean
s? sample variance population samples
variance estimator
sample standard population samp les .
s L standard deviation esti-
deviation mator
Zy standard score Zy = (x-X) / 8y
X~ distribution of X distribution of random
N,0%) normal distribution gaussian distribution
Ula,b) uniform distribution | c4u@l probability in
range a,b
exp(L) exponential distribution | f(x) = Ae™ , x>0

gamma(c, \)

gamma distribution

fx)=Aecx"e™/T(c),
x>0

1 (k)

chi-square distribution

() = TG [ (2R
T(k/2))
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Symbol Symbol Name Meaning / definition
n! factorial n!=123..n
_ !
WPk permutation n = m
an
binati o — _ nl
n combination nlok = L] = —M[‘” — )]
L.
A.6. Set Theory Symbols
Symbol Symbol Name Meaning / definition
{} set a collection of elements
. . objects that belong to set
ANB
intersection A and set B
union objects that belong to set
AUB A orset B
subset subset has less elements
ASB or equal to the set
proper subset / strict subset has less elements
ACB subset than the set
not subset left set not a subset of
ACB right set
superset set A has more elements
A2B P or equal to the set B
proper superset / strict | set A has more elements
ADB superset than set B
not superset set A is not a superset of
ADB P set B
2h power set all subsets of A
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Symbol Symbol Name Meaning / definition
P(A) power set all subsets of A
A=B cqualit both sets have the same
quatity members
c all the objects that do
A complement not belong to set A
A\B relative complement objects that belong to A
and not to B
. objects that belong to A
A-B relative complement and 1ot to B
objects that belong to A
AAB symmetric difference or B but not to their in-
tersection
) objects that belong to A
A =B symmetric difference or B but not to their in-
tersection
ac€A element of set membership
x@A not element of no set membership
(a,b) ordered pair collection of 2 elements
. set of all ordered pairs
AxB cartesian product from A and B
. the number of elements
|A| cardinality of set A
. the number of elements
#A cardinality of st A
infinite cardinality of
N” aleph-null natural numbers set
N aleph-one cardinality of countable
1 P ordinal numbers set
%) empty set Q=11
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Symbol Symbol Name Meaning / definition
U universal set set of all possible values
natural numbers /
N, whole numbers set N, = {0,1,2,3.4,...}
(with zero)
natural numbers /
N, whole numbers set N, = {1,2,3,4,5,...}
(without zero)
Z integer numbers set iz, izzg :_2}’_
@ rational numbers set '@: {x | x=a/b, a,peN}
R real numbers set R = {x | -00 < x <o0}
C complex numbers set (E:aiio‘,z :aj;é)i’b;oo}
A.7. Logic Symbols
Symbol Symbol Name Meaning / definition
and and
A caret / circumflex and
& ampersand and
+ plus or
vV reversed caret or
| vertical line or
x' single quote not - negation
X bar not - negation
- not not - negation
! exclamation mark not - negation
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Symbol Symbol Name Meaning / definition
® circled plus / oplus exclusive or - xor
~ tilde negation
= implies
PN equivalent if and only if
\v4 for all
3 there exists
2 there does not exists
therefore
because / since
A.8. Calculus & Analysis Symbols
Symbol Symbol Name Meaning / definition
Lm f(x) limit limit value of a function
- epsilon represents a very small
number, near zero
o e constant / Euler's e =2 718081828 .
number
. o derivative - Leibniz's
y derivative .
notation
y" second derivative derivative of derivative
s nth derivative n times derivation
dy derivative - Lagrange's

dr

derivative

notation

Symbol Symbol Name Meaning / definition
I .. .. ..
% second derivative derivative of derivative
d™y . . .
T nth derivative n times derivation
) . o derivative by time - Newton
Y time derivative .
' notation
.. time second o .
Uy N derivative of derivative
- derivative
df(x,1 . .
M partial derivative
dx
[ integral opposite to derivation
. integrati f functi f2
if double integral integration of function o
variables
S integration of function of 3

I triple integral variables

closed contour / line
$ integral

closed surface
& integral

closed volume
it integral
[a,b] closed interval [a,b]={x|a<x<bh}
(a,b) open interval (a,b)={x|a<x<b}
i imaginary Unit i=n-1
z* complex conjugate z = a+bi — z*=a-bi
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Symbol Symbol Name Meaning / definition
z complex conjugate z=a+tbi — z=a-bi
- nabla / del gradient / divergence
operator
x*y convolution () =x(t) * h(?)
L Laplace transform F(s)=L{f (1)}
F Fourier transform Xw)=F {f ()}
0 delta function

http://rapidtables.com/math/symbols/Basic_Math_Symbols.htm
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9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.
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