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UNIT 1

TEXT A

Ex. 1. Read the text and find all the verbs in the Simple Active and Simple
Passive Tenses:

L ECONOMICS AS A SCIENCE

The dictionary defines economics as "the study of wealth and the
consumption of goods and services in a society".

Economics is a broad subject. It's a social science, because it studies the
social problem of choice from a scientific viewpoint, Economics studies how
individuals, firms, governments and other organizations within our society make
choices, and how those choices determine the way the resources of society are
used. The economy's limited resources include its land, labour, machires, oil and
others.

The detailed study of product, labour and capital markets is called
microeconomics ("micro” is derived from the Greek word meaning "small™). It
is focused on the behaviour of the units ~ the firms, households, and individuals —
that make up the economy. It's concerned with how the individual units make
decisions and what affects those decisions.

By contrast, macroeconomics ("macro” comes from the Greek word "large”)
looks at the behaviour of the economy as a whole, in particular the behaviour of
such aggregate measures as overall rates of unemployment, inflation, economic
gmwth and the balance of trade.

»mics is the botts p view of the 4 ics is
the top-down view.

Economists use models to study how the economy works and to make
predictions about what will happen if something is changed. A model can be
expressed in words or equations. The economists’ basic model has three

ion about how behave; ion about how
firms behave and assumption about the markets in which these constumers and
firms interact.

Economists are frequently called upon to make judgements on matters of
public policy: should the government reduce the deficit; should inflation be
reduced; if so, how?

While rational choices involve balancing of costs and benefits, economists
spend more time discussing costs than benefits. This is largely because
individuals and firms often see clearly the benefits of each alternative; where
they make mistakes is in evaluating the costs. So, it is of prime importance to
think systematically about costs.




Ex. 2. Form “tion”, *-ation" nouns from the following verbs and translate them:

* to limit = toassume

= to interact = toinflate

= to produce * toequate

* to consume = to organize
* toreduce * to determine

Ex. 3, Make “-ment” nouns from the following verbs and translate them into
Russian:

* togovem = to develop
= tojudge » o state

= toemploy = toinvolve
* to manage

Ex. 4. Think of all possible sentences containing the words and word
combinations below and write them down:

= to make choices * components

* limited resources * to make predictions about
= microeconomics " wealth

®  MAacroeconomics = to make judgements on

= equations

Ex. 5. Give English equivalents for the following Russian phrases:

" NPHHEMATH PEIIEHMsT * moTpebneHue ToBapOB

" poBescHHE o yeayr

*  IKOHOMMYCCKHH POCT "  BIHATE Ha PeIenHs

® fienaTh FPOFHO3! OTHOCHTENBHO, .. *  BLIPAXATH B YPABHEHMSIK

BIMAAN Ha IKOHOMHKY cBepXy BEM3 / ® GespaGormma
CHH3Y BBEpX TeMITH HHIAAH
ONPEALATE TO, KaK. .. JIOXOMBL/PACXOIED

" HpPEANOJIONEHAE OTHOCUTENLHO PBIHKOE *  PRIHOK TPYAa

Ex. 6. Work in p: Ask and answer the following questions:
1. What is the fundamental definition of economics?
2. Can you recognize the difference between microeconomics and macro-
economics?
. What do you understand by “limited resources™?
. What is the role of mathematical models in economic analysis?
. Give the three p that form the ists’ basic model.
. Why is it important in economics to make choice from a scientific
viewpoint?

bW



7. What are the essential matters of public policy economists make
Jjudgements on?
8. Do you agree that economists must spend more time discussing costs
than benefits? Why?

Ex. 7. Be ready to speak on the topic “Economics as a Science”.

TEXT B

Ex. 1 Practise the

of the following words and word

and guess their meaning:

mathematics
mathematician
science
scientist
scientific
alphabet

logic

style

civilized

characteristic
= symbol
symbolism

to specialize in
mechanically
fundamental
efficiency

to confuse
compactness

Ex. 2. Read and translate the text consulting the Essential Vocabidary below:

<

<

N

<

N

<

«

<

<

<

<

N

<

«

<

layman

scope

sign

in a sense
vocabulary
abbreviation

to stand for

to grasp

to make for
precise

concise

to aim at

brevity

to encompass
formal perfection
to have the relation to..
compass

to encompass

HECTelManucT

npesiensl, 061acTs, cdepa
3HAK

B U3BECTHOM CMBICIIE
CJIOBAPHEIH COCTaB
cokpaleHue, ab6pesuaTypa
3aMeHATS, 0603HaTaTH
TIOBATE, MOCTHYE

CIYXKUTH

TOTHEIH

KpaTKul, CKaThIH
CTPEMHTECA K

KpaTKoCTh

3aKI0YaTh B cebe
COBEpIIEHCTBO POPM

MMETE OTHOLIEHHE K YeMy-THG0
HHPKYIE

3AKMOYaTE B cebe



IL. THE LANGUAGE OF MATHEMATICS

Mathematics is involved in everything around us. It has been called “the
queen of knowledge". It is a tool which helps man to know how much, how
many, how large, how fast, in what direction, Mathematics is, to use a common
phrase, "the 1 of science”. Math ics has been supplying a |
methods and conclusions for science; enabling scientists to predict results;
preparing the minds of scientists for new ways of thinking.

But it is useful not only to those who specialize in science. Even a layman
must know something about the foundations, the scope and the basic role played
by mathematics in our scientific age.

The language of mathematics is known to consist mostly of signs and
symbols and, in a sense, it is an unspoken language. It is the same throughout
the civilized world, though the people of each country translate it into their own
particular spoken language.

Being a I the l of matk ics has definite vocabulary and
grammar rules. Its vocabulary comprises the best known symbols of
mathematics: the Arabic numbers 1, 2, 3,4, 5, 6,7, 8,9, 0, the signs of addition,
subtraction, multiplication, division, equality and the letters of the alphabets —
Greek, Latin, Gothic. It also includes abbreviations of words, which usually
have no relation to the thing they stand for. We determine their meaning by
definition and use them by common agreement. Grammar rules are the rules of
logic.

So, mathematics is more than just a system of numerals. It is also a way of
Lhmk.mg and a form of logical reasoning. Symbolic language is one of the basic

istics of modern matt ics. By the aid of symbolism mathematicians
can make transitions in reasoning almost mechanically by the eye and leave
their mind free to grasp the fundamental ideas of the subject matter. This
compactness makes for efficiency of thought.

Mathemancal language is precise and concise. Its symbolism is essential to

ings often fused in common speech. Mathematical style
aims at brevity and formal perfection.

1t is remarkable, because it encompasses much in few words, and most
mathematicians find beauty and even poetry in it. The language of mathematics is
carefully and purposefully designed by the best brains of alt countries and all
times.

Ex. 3. Brush up your grammar. Find the Participles (I. IT) in the text. State their

functions.




Ex. 4. Work in pairs. Ask and answer the

1. Why is mathematics called the language of science?

2. Why is the language of mathematics universal?

3. Has this language definite vocabulary and grammar rules?

4. What do abbrevmuons of words mean?

5. How can matt ians make itions in ing?

6. Do you agree with the that the I of ics is
remarkable?

Ex. 5. Complete the followin

1. Mathematics is to use a common phrase ...

2. The language of mathematics, is the same...

3. The best known symbols of mathematics are ...
4. By the aid of symbolism mathematicians ...

5. Mathematical style...

Ex. 6. Translate into English;

1. MaremarnyecKult A351K B M3BECTHOM CMEICIE HE PASFOBODHBIN 3K, TAK
KK ITO SAIBIK 3HAKOB H CHMBOJIOB.

2. He cymectByer Gojiee IPOCTOro M YHUBEPCANBHOTO S3BIKA, MEM A3KIK
MaTEeMAaTHKH.

3. MavemaTuka OOECTICYMBACT HayKy s3HIKOM, HOBBIMH  METONAMM
MEIUUIEHUS, BEIBOZAMH, M TO3BOJAET YUGHHM LPOTHOIWPOBATH
Pe3yBTaTEL

4. CHMBONBI — 3TO COKPAIICHHA CIOB, HO YACTO OHU HE MMEIOT HMKAKODO
OTHOIIEHNS K Cl0OBaM, KOTOPHIC OHH 3aMCHAIOT. Mer OHpefenieM HX
3HAYCHHE N0 ONPCACIICHHIO.

5. SI3BIK MATeMaTHKH TOYeH U KparoK. OH NO3BOISET AeNATh TEPEXONs! B
PACCYKAECHNAX [TOYTH MEXAHHYECKH, 3PHTEIIBHBIM OﬁpﬂBOM,

Ex. 7. Speak on the sub-topics:

1. Mathematics is the language of science.

2. The vocabulary of the language of maﬂxematlcs

3. The comp and ¢l of ical style.




Ex. 1. Practise the

UNIT 2

of words and word and give their

Russian equivalents:
public finance

® urban economics

in the sense
matrix algebra

integral calculus

= postulate = deductive

* technique * relevant

= hypothesis = exp'licit
analysis = imp'licit

« dispute = to utilize

Ex. 2. Pay attention to the meaning of the following phrasal verbs and memorize

= to draw upon
= toclaimto

* to resort to

to test against
to keep from
to single out
to differ from
to liken to

to be reserved to

obpamatecs K demy-ubo

HMETh OCHOBaHHe TPeGOBaTh, TPETEHOBATE
npuGerars, 06paaThes K 4eMy-Imeo
TTOXTBEPKAATE

BO3JEPKHBATECH OT YEro-mGo

oTGHpaTh, BLIIENATE

OTAMYATECA OT

T5, B, B

GRITH Mpe/IHATHAYCHHEIM JUTA...

Ex. 3. Study the Notes below. Then read the texts and translate them into

Russian.

NOTES:

v may very well say
by its very nature

in the sense
via [vaie]
regardless of
to exemplify
inevitably
conducive
beyond
beyond dispute
to be at hand
insofar as
what not

<

N

<

<

N

<

N

N

«

<

BIIOIHE MOKHO CKa3aTh;
no_caMoif cBoeil cyTH (xapakrepy); very mepea
C 2
IpHIATaTeIsHOTO CO IHAYCHHEM CaMEI;

B CMBICJIE;

TIOCPENCTEOM, Yepes;

HE3aBHCHMO OT;

TOSICHSTE, CIIYHTh IPHMEPOM;
HensGenKHO;

cIIocoGeTByIOmu, GraronpHsTHBI;

38 NPENenaMy;

BeccniopHo;

6HITb B PACTIOPSDKEHNH, PACCMATPHBAEMBIN,
B TOA CTEIIGHU HACKOJIBKO, HACKONBKO;

HT. A HT. I




- rather = ckopee;
rather than: = a He — ecJtd rather than cTouT B cepeaume Hpassl;
= pmecro_Toro urober — ecamu rather than cromr B
Havane Gppa3sl MK Iepes TepyHAUeM.

<

‘The former: the latter’ — >Ti cnoBa-3aMeCTHTENHN B NIape MMEIOT 3HAYEHHE
“TepBBIH (M3 HHX)..., MOCAEHHIA (M3 YIOMAHYTHIX)”; BO MHOMHX CIIydadX B
PYCCKOM TIpeUIOKEHNH CieflyeT TOBTOPMTH 3aMEHEHHOE coBo. OnHaxo,
OHH MOTYT MCTIONIB30BATECS M OTAEIBHO APYT OT JApyra B 3HAYCHHH TONBKO
TEePBIf WM TONBKO NOCHCTHII N3 BCEX, YNOMAHYTHIX Pasee, HANpyMep:
In this paper, we shall take the former approach.
B >1o0ii cTaThe MBI GyeM HCIIONS30BaTE EPBBIA METO.

Vewmurenshan xonerpyxims ‘do (did) + roaron » wnunmise Ge3 to’:
do_exist ~ ycmmmtensmbii raron 'do’ MCIONb3yeTcs B YTBEPAMTENSHOM
TIPEAIOXENWN Ul YCHJICHHS 3HAYCHMA CKa3yeMoro B MO3HIMM Iepel
CMBICTIOBBIM TJIArOJIOM, KOTOPBIH CTOMT B (OpME HH(UHUTHBS Ge3 YacTHIE
to. T'naron do cront B wyxHom Bpemen (does, did), xotopsie mpu nepesone
HA PYCCKHIl A3BIK Iiep TCS HA riaroa ¢
JAOTIONHHTENLHBIX CJIOB: REUCTBUTENILHO, BCE JKE, HAKOHE] L T- 11
It did cause some difficulties.
DTO0 BCe XK BHIZBANIQ HEKOTOPBIE TPYAHOCTH.

<

II1. THE NATURE OF MATHEMATICAL ECONOMICS

Mathematical economics is not a distinct branch of economics in the sense
that public finance or international trade is. Rather, it is an approach to economic
analysis, in which the economist makes use of mathematical symbols in the
statement of the problem and also draws upon known mathematical theorems to
aid in reasoning. It can be micro- or macroeconomic theory, public finance,
urban economics, or what not.

Using the termn mathematical economics in the broadest possible sense, one
may very well say that every el y textbook of ics today
ie: ics insofar as geometrical methods are
frequently utilized to derive theoretical results. However, mathematical
economics is reserved to describe cases employing mathematical techniques
beyond simple geometry, such as matrix algebra, differential and integral
calculus, differential equations, difference equations, etc.

10



1V. MATHEMATICAL VERSUS NON-MATHEMATICAL
ECONOMICS

Since ical ics is merely an approach to ic analysis,
it should not and does not differ from the non mathematical approach to
economic analysis in any fundamental way. The purpose of any theoretical
analysis, regardless of the approach, is always to derive a set of conclusions or
theorems from a given set of assumptions or postulates via a process of
reasoning. The major difference between “mathematical economics” and
"hleraxy economics” lies prmclpally in the former, the assumptions and

are stated in | symbols rather than words and in

q rather than . in place of literary logic, use is

made of math ical tk in the ing process. It is perhaps beyond

dispute that symbols are more conducive to conciseness and preciseness of
statement.

Math ics bas the ad ge of forcing amalysts to make their
assumptions explicit at every stage of reasoning. This is because mathematical
theorems are usually stated in the "if — then” form,

Granting these points, though, it is necessary to go beyond geometric
methods. While geometric analysis has the important advantage of being visual,
it also suffers from a serious dimensional limitation. We must resort to the
more flexible tool of equations. This reason alone should provide sufficient
motivation for the study of mathematical methods beyond geometry.

In short, we sec that the mathematical approach has claim to the
following advantages: (1) the "language™ used is more concise and precise; (2)
there exists a wealth of mathematical theorems at our service; (3) it keeps us
from the pitfall of an uni ional adoption of d implicit
and (4) it allows us to treat the general n-variable case.

Against these advantages, one sometimes hears the criticism that a
mathematically derived theory is inevitably unrealistic. However, this criticism
is not valid. Theory is by its very nature an abstraction from the real world. It is
a device for singling out only the most essential factors and relationships so that
we can study the crux of the problem at hand, free from the many complications
that do exist in the actual world. Thus the statement "theory lacks realism” is
merely a truism that cannot be accepted as a valid criticism of theory.

In sum, we might liken the mathematical approach to a “mode of
transportation” that can take us from a set of postulates (point of departure) to a
set of conclusions (destination) at a good speed...

Ex. 4. Brush up your grammar. Find all “-ing” forms in the texts and define
them as Participles or Gerunds.



Ex. 5. Find pairs of synonyms:
1) toresortto
2) frequently
3) thinking
4) tohelp
5) tool
6) to comprehend
7) simple
8) at our service
9) method
10) to accept
11) to single out
12) to make use of

Ex. 6. Find pairs of opposite:
1) advantage
2) implicit
3) elementary
4) literary
5) micro
6) desirable
7) realistic

a) to employ

b) elementary
¢) to select

d) often

€) reasoning

f) to adopt

g) device

h) to understand
j) toaid

k) technique

1) at our disposal
m) to turn to

a) Iacro

b) unrealistic
) unwanted

d) explicit

) disadvantage
) mathematical
g) fundamental

Ex.7. Be ready to discuss the following questions in class:
1. Is mathematical economics a distinct branch of economics?

2. What math ical

4. How are the

literary economics?

ques are used in ic analysis?
3. What is the purpose of any theoretical analysis?
i and Tusi stated in h ical and
in math ical expression explicit at

5. Why are the analysts’

every stage of reasoning?

6. What provides sufficient motivation for the study of mathematical

methods beyond geometry?

7. Describe the ad g

of the

h ical h in studying

economics.
8. Why is the criticism of a

N

1 Lo

derived theory

9. Is it possible to liken the mathematical approach to a “mode of

transportation™?



Ex. 8. Write the following in English:

M

mHecKas ans

JKOHOMEKH ¢ NPHUMCHEHUEM TaKUX MaTema'mqecmx METOOB Kax MﬂTPPl"IHaﬂ

a_nreﬁpa, nuddepeHunaIEHOS " HHTerpansHoe HOHHCTCHHE,
JEHBIE Y PA3HOCTHBIE ¥ HT.IL

" MatemaTiteckan SKOHOMIKA Kak TOOXOA K IKOHOMHECKOMY AHANTH3Y
¢opMUpyeT NPEANONOKEHNA ¥ BHIBOAB B MATEMATHUECKHX CHMBONEX H
YPaBHCHHMAX, TaK Kax OHu Gonee CrOCOBCTBYIOT TOYHOCTM M KPATKOCTH
YTBEpXKIAEHUS,

OE[HO W3 NpeuMyIeCTB MaTeMaTUIECKOTO METO/Ia AHANTNHRA SKOHOMUKH 3TO
TO, YTO OH YJepX¥BacT Hac OT NPHHATHS HENPeAHAMEPEHHBIX U

HBIX TIp

CymecTByer KpUTHUECKOE , UTO Maremat
HyTeéM TEOPHS Heu3BexHO HepeanMCTHYHA. Ho CeAYeT OTMETUTE, YTC TeOpuA
N0 caMoii CBOel CyTH SIBIACTCS a6CTPaKLMel 0T PeafEHOTO MUpA.

HCAOCT&TKOM TEOMETPHYECKOr0 aHalmMia sB/IMeTCd TO, 4YTC OH HMeEeT
Cephe3Hoe MEPHOE OTPaHMYEHHE.

Ex. 9. Check your memory:

* noaxox * paccMarpEBaTh
= ueAs ®  HEeXCNATENEHBIHA
= wmerons (2 cnoBa) " [PEMYHIECTBO
*  opMyMEpPOBKa 3aAH " HE3ABECUMO OF
®  TOYHOCTB ¥ XPATKOCTH " [pUHEMATh

®  JOCTATOUHAA MOTUBALUA = ofecnednsars

B HallleM pacIIOpsUKeHAK HHCTpyMeHT (2 cioBa)
HemsGexHo ®  pacCyxaeHue
MOBYITKa JOmyIIeHue

Ex. 10. Summarize the texts and be ready to speak on_the topic: «What is
Mathematical Economics? »



UNIT 3

Ex. 1. Practise the pronunciation and give Russian equivalents for the following
words without using a dictionary.

= convention » investment = visually
* combination = coefficient ® to identify
= ab i i = endogenous
» operation = parameter = exogenous
» application = an'tithesis * ingredient
Ex. 2. Read and trans]ate the words of the same root:
to adopt. - adopted - adoption
to refate - related - relation
to apply - applied - application
to accept - accepted - acception
o asswne - assumed - assumption
to cont ribute - contributed - ,conu-ilﬁution
to determine - determined - determination
Ex. 3. R ber the meaning of the following words and phrases:
- in certain ways = OpeIeNeHHbIM O6pazom
« in the framework of B paMKax (npefenax)
~ properly ROIKHEIM 0Gpazom
- inherent TIPUCYHIMH, CBOHCTBEHHLIH, CYHIECTBEHRBIH
~ to attach to = TIPUCOCANHATS, PUAARATE
- to stand for = oBosHagars
< torefer to = CCHLMAThCA Ha

PACCMATPUBATECS

to be referred to as
OPUHATEIS JOMYIEHAA (IPeANONOKEH A}

the assumptions adopted

<

<

~ expenditure PACXOA, TPaTa, M3ACPHKH

-~ profit npuUGBLIB, IOXOR

- to distinguish from = OTIHYATE OT

a distinguished writer = ficst, H3BSCTRLIH

v in lieu of {lu:] = instead of = BMecro

v in order that = C TeM, 4TOGBI
Ex. 4. Read the text and brush up your grammar paying particular attention to
the with Modal Verbs. Write out the predi

14



V. INGREDIENTS OF A MATHEMATICAL MODEL

As mentioned before, any economic theory is ‘necessarily an abstraction
from the real world. An economic model is merely a theoretical framework,
and there is no inherent reason why it must be mathematical. If the model is
mathematical, however, it will usually consist of a set of equarions designed
to describe the structure of the model. By relating a number of variables to one
another in certain ways, these equations give mathematical form to the set of
analytical assumptions adopted. Then, through application of the relevant
mathematical operations to these equations, we may seek to derive a set of
conclusions which logically follow from those assumptions.

Variables, Constants, and Parameters

A variable is something whose magnitude can change, i.c., something
that can take on different values. Variables frequently used in economics
include price, profit, revenue, cost, national income, consumption, investment,
imports, exports, and 5o on. Since each variable can assume various values, it
must be represented by a symbol instead of a specific number. For example,
we may represent price by P, profit by 7, revenue by R, cost by C, national
income by Y, and so forth.

Properly constructed, an economic model can be solved to give us the
solution values of a certain set of variables, such as the marker-clearing level
of price, or the profit-maximizing level of outpust. Such variables, whose
solution values we seek from the model, are known as endogenous variables
(originating from within). However, the model may also contain variables
which are assumed to be determined by forces external to the model, and
whose magnitudes are accepted as given data only; such variables are called
exogenous variables (originating from without). It should be noted that a
variable that is endogenous to one model may very well be exogenous to
another. Tn an analysis of the market determination of wheat price (P), for
instance, the variable P should definitely be end: but in the k
of a theory of consumer expenditure, P would become instead a datum to the
individual consumer, and must therefore be considered exogenous.

Variables frequently appear in combination with fixed numbers or
constants, such as in the expressions 7P or 0.5R. A constant is a magnitude
that does not change and is therefore the antithesis of a variable. When a
constant is joined to a variable, it is often referred to as the coefficient of that
variable, However, a coefficient may be symbolic rather than numerical. We
can, for instance, let the symbol a stand for a given constant and use the
expression aP in lieu of 7P in a model, in order to attain a higher level of
generality. To identify its special status, we give it the distinctive name
parametric constant (ot simple parameter).

As a matter of convention, parametric constants are normally represented
by the symbols a, b, ¢, or their counterparts in the Greek alphabet: a, pandy.

15



But other symbols naturally are also permissible. As for exogenous variables in
order that they can be visually distinguished from their cousins, we
shall follow the practice of attaching a subscript O to the chosen symbol. For
example, if P symbolizes price, then P, signifies an exogenously determined

price.

Ex. 5. Work in pairs. Discuss the following questions:

1

WHNAUE LN

Can you give the definition to any economic model? What is its

difference from a mathematical one?
the i i of a matt ical model known to you.

What is the role of equations in the mathematical model?

Give the definition to a variable.

‘What variables are frequently used in economics?

How can you define endogenous variables?

‘What variables are known as exogenous ones?

‘Why is a constant called the antithesis of a variable?

What is the difference between the coefficient and the parameter of a

variable?

10.In what way are parametric constants normally represented?

Ex. 6. Find pairs of words in lists A and B that can be used as synonyms.

A B
to signify expenditare
for example frequently
revenue usually
cost for instance
value fixing
often income
normally to indicate
determination magnitude

Ex. 7. Find in the text English equivalents for the words and expressions below:

* JomycTHMSIH * DPHHMMATH KaK IaHHOE

= poxoa (2 crosa) = pamKH

= npubbine * rnoTpebuTeNs

* norpebneane = HeSICHbIH, HeweTRuiT

= peswuusa (2 cnosa) *  NONHAS MPOTUBOTIOHOKHOCTE
CTOHMOCTH ® JoCTHrarTk ypoBHs 0boGmenus
TPOAYKIHS = obosnauats (2 cnoBa)
pacxonsl = ompezgenars (2 crosa)



Ex. 8. Translate the followin; into English in writing:

JlroGas Mofiens abcTpakumedi o1
Peanbyoro Mupa.

IlyremM npuMeHeHMS COOTBEICTBYIOHIMX MATEMAaTHYCCKHMX OICpallHi K
YPaBHCHUAM MBI MOMKEM BBIBOOWTHE MHOMXECTBO SBJ(JIIO‘ieHHﬁ, JIOTHYECKHA
CIEYIOUIMX U3 ONPEeSHHBIX NPEIONOKEHUH.

Ecnu 3KOHOMMMECKa? Mofelb IOCTPOGHA NOMKHEIM ofpasoM, To OHa
MOWET GBITH pemrena JUIA MOJYYeHHs 3HAYCHHH ONMPENCNEHHOIO MHOXECTBA
TIEPEMEHHBIX.

Tepemennasn, xoTopas sBIsercs 3HAOCEHHON RO OTHOWICHWIO K OJHOM

MOJIeNH, p a7 IeHa P, prome Mmoxer OmTH
3K30TEHHOMN B PaMKaX TEOPUH Pack0A0B IoTpeduTend.

IlepeMennsle yacTo ynoTpeSaaoTcs B c ¢
4UCTIAMU WM KOHCTAHTaMH, KOTOphIE KaK b TBL
TIEPEMEHHBIX.

Ex. 9. Summarize the text. Add introd y phrases like:

The text acquaints us with ...
It gives a detailed description of.
The text gives the definitions to

Ex. 10. Give the main points of the text in English:

Ponn Moneneit B 3KOHOMHYECKOH TEOPHH H IPHHATHH pemelml‘i
MOAeAH T BBISABHTE u ¢y

POBAHUA 3KOHOMHYECKOTO 06BEKTa ¥ Ha OCHOBE 3TOTO TIpeAcKa3biBaTh 6y1:(ymee
nopeAeHHe 06beKTa TIpH H3MEHEHMM KAKUX- -mibo mapamerpos. [Ipeackazanue
GyRymux u: 0 Kypea,
3KOHOMUYECKOH KOHBIOHKTYPE], IaeHHE TPHOLUTM MOXKET OHHpaThCS JIALED Ha
naTyHumo. OniHako, NPu 5TOM MOTYT GHITB YNyIIEHb], HETPaBHABHO
onpejeNneHbl WM HEBEPHO BRKHBIC KITX
noxasatenes, Ha paccMaT cutyammio. B Mozmenm Bce
B3aMMOCBA3M TIEPEMCHHBIX MOryT OBITh OLEHEHBl KOMHYECTBEHHO, YTO
TIO3BONISET NONYIHTE Gollee KauecTBeHHBIH H HATIEKHBIA POTHO3.

moGoro SKOHOMHHYECKOTO cybpexTa BO3MOMKHOCTS
TIpOTHO3NPOBaHHUS CHTYallMH O3Ha4aeT, IIpeRaEe BCEIO, TIOMy9eHHEe MyHIInX
pe3yNLTATOB WM M3Ge}aHHe NMOTeph, B TOM 4HCiAe W B TOCYRApCTBEHHON
TIOUTHEE.

Tlo cBoenmy mobas Mozens abCIpaKTna H,
CIETIOBATENBHO, HENONHA, [OCKONbKY, BEIENsS Haubomee CYUIECTBEHHEIC
daxTopsl, omp un ¢ paccMaTpH-

BAEMOro SKOHOMUYECKOro 00BeKTa, OHA aBCTPArHpYeTCs OT APYTHX PaKTOpOB.



UNIT 4

Ex. 1. Read the following i words and guess their
* production * relevance = technological
= function = cquilibrium = identical
= variation = tax = total
= condition « identity = legal
= aspect = to save = progressively

Ex. 2. Mind the stress as a determiner of a certain part of speec]

Noun Verb

“increase to inc'rease

‘decrease to de’crease

‘export to ex port

‘import to im"port

the words and word binations below:
< todistinguishbetween = NPOBOAMTE pasTUYHE MEXITY. ..
- togetup = YCTaHABIHBAaTh
to per'tain = HMETh OTHOMIERKE K YeMy-TH60
< obviously =  O4YEBHIHO
< to involve =  BKMO4ATH B ceba
—¥ cost = obmas cTouMocTh
< total_~——*  income CYMMapHBIH J0X0
™~ profit = cyMMmapHas IpubsUL
v as = TaK KaK, TIOCKOIEKY, [10 MEpPe TOFO XaK
< pre'requisite =  npeanocsuika, (HeobxoaumMoe)
TIpeIBApUTENBAOE YCIOBHE

< in response to = BOTBeTHa
- institutional setting =  YCTAaHOBAeHHad CTPYKTypa (paMKH)
v tobehave = BectH ceGs
+ the variable in question =  JaHRas, oBCyKIAEMAT ICPEMEBHAS
NOTE!
The equals sign (=) is read: “is equal to” or “equals”
The identical equality sign () is read: “is identically equal to”




Ex. 4. Read and translate the following text consulting the notes that follow:
a) YCATHTeNBHO-BbIIEIHTEIbHAS KOHCTPYKIMS Lt is (was)...that (who.
which, when)...” ciyxuT Ans BeIReNeHns 0OGOTO WieHa NPENTOKEHUS, KPoMe
0, obpamsia COBO — KXoHCTpyxumsa. Bero
KOHCTPYKIMIO CIIE/iyeT HepeBecTd CNOBAMM HMEHNO, TONBKO, KAK pas, 310 B
AanBIle  FMPORONAATE MEPEBOH, COXPaHAs NOPAJIOK CINOB  AHIIHIACKOro
TPENOKEHHUA, HAIPUMED:
It is this last category that is of interest to us.
Hmenno 3ta KaTeropus

JTIS HAC HHTEpec.

b) Opunounoe mpuuactme II B ponm onpemeneHws, cTosilee mOCIe
OMpenieNlsemMoro  CioBa (MOCTIIOSMTHBHOE OPWMACTHE), NPU IEPEBOAE Ha
PYCCKHil A3BIK CIIElyeT CTABUTH [IEPEN OTIPENETIREMBIM CIIOBOM:

quantity demanded = T KONMuecTRO/
quantity supplied HPENOCTABNIEMOe KOTHIEeCTBO/
BENHYWHA

Eciy B IPeIOKEHAH PAIOM CTOST JBA CIOBA C OXOoHYaHHMeM “-ed’, To, Kak
TIpaBuNo, NMEPBOE H HHX — OMpEfeleHye X cuosy ClieBa OT Hero, a BIOpoe —
B BpPEMEHH,

The language used provided to treat the general n-variable case.
Hcnonpayemetii A35IK HO3BOXMN paccMoTpeTs obmmi cayuait n-
HEPEMEHHBIX.

VI. EQUATIONS AND IDENTITIES

Variables may exist independently, but they do not really become
interesting until they are related to one another by equations or by inequalities.

In economic applicati we may distinguish between three types of
equations: definitional equations, behavioral equations and equilibrium
conditions.

A definitional equation sets up an identity between two alternate
expressions that have exactly the same meaning. For such an equation, the
identical-equality sign “=" (read: "is identically equal to") is often employed in
place of the regular equals sign “=", although the latter is also acceptable. As an
example, total profit is defined as the exéess of total revenue over total cost; we
can therefore write

n=R-C.
A behavioural equation, on the other hand, specifies the manner in which
a variable behaves in response to changes in other variables. Broadly defined,
behavioural equations can be used to describe the general institutional setting of
a model, including technological (e.g.. production function) and legal (e.g.. tax
structure) aspects. It is always necessary to adopt definite assumptions
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regarding the behaviour pattern of the variable in question. Consider the two
cost functions:

2.1) C=75 + 10Q

(2.2)  C=110+Q"

where Q denotes the quantity of output. Since the two equations have
different forms, the production condition assumed in each is obviously
different from the other. In (2.1), the fixed cost (the value of C when Q = 0) is
75, whereas in (2.2) it is 110. The variation in cost is also different. In (2.1), for
each unit increase in Q, there is a constant increase of 10 in C. But in (2.2}, as
Q increases unit after unit, C will increase by progressively larger amounts.
Clearly, it is primarily through the specification of the form of the behavioural
equations that we give mathematical expression to the assumptions adopted for
a model.

The third type of i i ditions, have only if
our model involves the notion of equlllbnum If s0, the equilibrium condition is
an equation that describes the prerequisite for the attainment of equilibrium.

Two of the most familiar equilibrium conditions in economics are:
Qa = Qs [quantity demanded = quantity supplied)
and
S =1 [intended saving = intended investment]
which pertain, respectively, to the equilibrium of a market model and the
equilibrium of the national-income model in its simplest form,

Ex. 5. Discuss the following questions with your partner:
1. How many types of ions may we distinguish between in
applications?

2. What does a definitional equation set up?
3. What does a behavioural equation specify?
4. How is it possible to use behavioural equations in economic analysis?
5. When does an equilibrium conditions equation take place?
6. What are the most familiar equilibrium conditions in economics?
7. To sum up, may variables exist independently?
Ex. 6. Give English equival for these words and word ination;
® COOTHOCHTECS ® B IIHPOKOM CMBICAE
= HAIHOHATLHBIH JOX0K ® paccMaTpHRATh
® CTPYKTypa Hamora * O4EBUAHO
= obpasen P i = omp GopMEL
» GYHKIMS CTOHMOCTH " YMECTHOCTE
= CYMMAapHBIH IOXOR = ONyCKaTh
= IOCTIKEHYE PABHOBECHS * yBeyyeHHe / YMEHBLICHHS
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Ex. 7. Prepare to talk on the topic: «The I i of a Matt ical Model».

Ex. 8. Read the following text and translate it into Russian in writing, minding
the number of the nouns below:

Singular Plyral
datum data
analysis analyses
hypothesis hypotheses
antithesis antitheses

VII. MATHEMATICAL ECONOMICS VERSUS ECONOMETRICS

The term "mathematical economics” is sometimes confused with a related
term, “econometrics”. As the "metric” part of the latier term implies,
econometrics is concerned mainly with the measurement of economic data.
Hence it deals with the study of empirical observauons using statistical
methods of estimation and hypothesis testing. Math ics, on the
other hand, refers to the apphcation of mathematics to the purely theoretical
aspects of economic analysis, with little or no concern about such statistical
problems as the errors of measurement of the vanables under study

Here, we shall confine Ives to That is, we
shall concentrate on the application of mathematics to deductive reasoning
rather than inductive study, and as a result we shall be dealing primarily with
theoretical rather than empirical material.

Indeed, empirical studies and theoretical analyses are often complementary
and mutually reinforcing, On the one hand, theories must be tested against
empirical data for validity before they can be applied with confidence. In its turn,
statistical work needs economic theory as a guide, in order to determine the
most relevant and fruitful direction of research.

In one sense, however, mathematical economics may be considered as
the more basic of the two: for, to have a meaningful statistical and econometric
study, a good theoretical framework — preferably in a mathematical
formulation — is indispensable.

NOTES:

- estimation = OlleHKa

+ validity = 06OCHOBAHHOCTE, PABWIBHOCTS (YOpMYIBT)
~ concern = OTHOIIIEHHE, KacaTeabCTBO

v to confine oneself to = OTPAHHMMBATECH dEM-THEO

v to reinforce = YCHIIHBATH, YKPETLIATE

< indispensable = COBepIICHHO HeobxommbLHk

~ mutually = B3aHMHO
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Ex. 9. Find in the text the words of the same meaning for the following words
and phrase:

® to be concerned with  to define

= mathematical statement = to control

= mistake * {0 limit

= research = absolutely necessary
* to focus on * based on observation

Ex. 10. Summarize the text in Englis!

DKoHOMETPUKA
Dxonomempura - Hayka, HCCHeayomas KOJIHIECTBEHHBIE
TH 1 TH B TIpH MOMOIIH METOAOB

MaTeMaTHYecKOH craTHcThkz. OCHOBA OTHX METOJOB — KOPPE/LILMOHHO-
pErpeccHOHHEI  aHagW3.  HICTIONB30BAHME  COBDEMEHHLIX  MeETOJIOB
MaTEMAaTHHECKOH CTATHCTHKM Hadanocs B Guonorum. B mocnemuet yerseprat
XIX pexa amrmmiickuit Guonor K. IMHpcoH HONOXWIT Hawano COBPEMEHHOH
MAaTeMaTHYEeCKOM CTaTHCTHKE Y KPHBBIX

XapAKTEPUCTHK HeNOBETECKOro OPraHN3Ma. 3aTeM OH H ero MKoJa MEPElIr K
H3yUEHHIO KOppeJANMM B GHOJOTMH M HOCTPOSHMIO JMHCHHEIX QyHKLMA
perpeccHn.

Tlepsbie paGoTEr N0 SKOHOMRTPHUKE NOABATHCE B koHLe XIX — Havane XX
pexa. B 1897 1. nosteanack pabota OJIHOTO M3 OCHOBaTeNell MaTeMATHYECKOH
LIKOJBL B 9KOHOMHecKO# Teopun B.TlapeTo, MOCBANIERHAS CTATHCTHHYECKOMY
M3Y4eHHIO OXOJOB HaCeNeHHs B PasHLIX CTpaHaX. Beula mpeanoxeHa KpHBas
Tapeto y = Afx-aj°, rie x — BelMYHHA JOXOAa; y — WHCTCHHOCTH JHL,
HMEEOLHX JOXO0N, GOMBIWMI X; @ — MEHHMAIsHBIR J0X0d; 4 H @ ~ napamMeTpsl
33BHCUMOCTH, NONYYaeMBIe CTATHCTHHECKHMH METOIAMH.




UNIT 5

Ex. 1. Practise the pronunciation of the following words and guess their
meaning:

= positive *® category = com ponent

= negative = fraction ® subcomponent
*® rational = scheme = continuum

* jrrational = u'nique ® diameter

® non-repeating * structure = collectively

= characteristic * pair = figure

Ex. 2. Memorize the following:

< to lump = oGBeANHITS

v circle = KpyT

v circumference OKPYXHOCTH

v ’integer HEN0e YHCTIo

< to fall between Pa3MemAaTkeA, pacpeie/IaThes

- to fill in the gaps 3aNOTHATE IPONyYCKA

« designation o6osHageHNE

v to exhaust HCYEpHEIBATE

« exhaustion = MCTOMIEHVE

v to qualify for = onpeaensTs, GHTS IPaBOMOYHEIM

Ex. 3. Read the text and discuss the questions that follow.

V1. THE REAL NUMBER SYSTEM

Equations and variables are the essential ingredients of a mathematical
model. But since the values that an economic variable takes are usually
numerical, a few words should be said about the number system. Here, we shall
deal enly with so-called "real numbers".

‘Whole numbers such as 1, 2, 3, ... are called positive integers; these are the
numbers most frequently used in counting. Their negative counterparts -1, -2,
-3,... are called negative integers; these can be employed, for example, to
indicate subzero temperatures (in degrees). The number O (zero), on the other
hand, is neither positive nor negative, and is in that sense unique. Let us lump all
the positive and negative integers and the number zero into a single category,
referring to them collectively as the set of all integers.

Integers, of course, do not exhaust all the possible numbers, for we have
fractions, such as 2/3, 5/4, and 7/3, which — if placed on a ruler — would fall
between the integers. Also, we have negative fractions, such as -1/2 and -2/5.
Together, these make up the set of all fractions.
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The common property of all fractional numbers is that each is expressible
as a ratio of two integers; thus fractions qualify for the designation rational
numbers (in this usage, rational means ratio-nal). But integers are also rational,
because any integer n can be considered as the ratio /1. The set of all integers
and the set of all fractions together form the set of all rational numbers.

Once the notion of rational numbers is used, however, there naturally
arises the concept of irrational numbers — numbers that cannot be expressed as
ratios of a pair of integers. One example is the number V2 = 1.4142..., which is
a non-repeating, non-terminating decimal. Another is the special constant
z = 3.1415... (representing the ratio of the circumference of any circle to its
diameter), which is again a non-repeating, non-terminating decimal, as is
characteristic of all irrational numbers.

Each irrational number, if placed on a ruler, would fall between two
rational numbers, so that, just as the fractions fill in the gaps between the
integers on a ruler, the irrational numbers fill in the gaps between rational
numbers. The result of this filling-in process is a continuum of numbers, all of
which are so-called "real numbers.” This continunm constitutes the sef of all real
numbers, which is often denoted by the symbol R. When the set R is displayed
on a straight line (an extended ruler), we refer to the line as the real line.

Fractions

Irrational
numbers

Real
numbers

Figure 2.1

In Fig. 2.1 are listed (in the order discussed) all the number sets, arranged
in relationship to one another. If we read from bottom to top, however, we find
in effect a classificatory scheme in which the set of real numbers is broken down
into its component and subcomponent number sets. This figure therefore is a
summary of the structure of the real-number system.

In fact, the reason for the term “real” is that there are also “imaginary”
numbers, which have to do with the square roots of negative numbers.

Question:
1. What is the text concerned with?

2. What values does an economic variable take?

3. Does the set of integers include only positive ones?




. Describe the set of all fractions.

. What is the common property of all fractional numbers?

Can you give the explanation of irrational numbers?

What is a continuum of numbers? Why does it constitute the set of all
real numbers?

‘What does figure 2.1 illustrate?

Why is the real number system so important in mathematical
economics?

EESUES

o ®

Ex. 4. Complete the sentences:

w N

w

o

. A number that is greater than zero...
. A number that is less than zero...
. All the positive and negative integers and the number zero are referred to

as...

. The set of all integers and the set of all fractions are referred to as...
. The set of all numbers that cannot be expressed as ratios of a pair of

integers. ..

. The number representing the ratio of the circumference of any circle to its

diameter...

. The process of filling in the gaps between the rational numbers and the

gaps between the integers by fractions is...

Ex. 5. Find pairs of synonyms:

1) to constitute a) to employ
2) to indicate b) often
3) frequently ) to form
4) to use d) notion
5) to display ¢) to denote
6) concept f) to show
Ex. 6. Give English equi for the Russian phrases:
= IpAMAst THHAX = gecsTHuHas ApoGh
= CHCTeMa JeHCTBUTENbHEIX THCEN = NpaBHABHAS APOCH
» mponecc p . apoSs
= TeMHepaTypa HEKe HyJIt * HCUepNBIBATH
= ofmee cBOHCTEO = oGo3HauCHAE
" OKPYXHOCTb Kpyra ® B COBOKYITHOCTH
= MHOXECTBO/TIOAMHOKECTBO = mHHeHKa
® ygCTOLICHUE = gacro (2 coBa)

‘The Real Number System”.

et ready to speak on the toj



Ex. 8. Read the following text and translate it into Russian with a dictionary in
writing:

IX. THE CONCEPT OF SETS

‘We have already employed the word “set" several times. Inasmuch as the
concept of sets underlies every branch of modern mathematics, it is desirable to
familiarize ourselves at least with its more basic aspects.

Set Notation

A set is simply a collection of distinct objects. These objects may be a
group of (distinct) numbers, or something else. Thus, all the students enrolled in
a particular ics course can be idered a set, just as the three integers
2,3, and 4 can form a set. The objects in a set are called the elements of the set.

There are two alternative ways of writing a set: by enumeration and by
description. If we let S represent the set of three numbers 2, 3, and 4, we can
write, by enumeration of the elements,

5=(2,3,4})
But if we let 1 denote the set of all positive integers, enumeration becomes
difficult, and we may instead simply describe the elements and write
1= {x | x a positive integer}

which is read as follows: "I is the set of all (numbers) x, such that x is a positive
integer.” Note that braces are used to enclose the set in both cases. In the
descriptive approach, a vertical bar (or a colon) is always inserted to separate
the general symbol for the elements from the description of the elements. As
another example, the set of all real numbers greater than 2 but less than 5 (call it
J) can be expressed symbolically as

= {x | 2<x<5).
Here, even the descriptive is symbolicall

A set with a finite number of elements, exempllﬁed by set S above, is
called a finite set. Set 1 and set J, each with an infinite number of elements, are,
on the other hand, examples of an infinite ser. Finite sets are always
denumerable (set | above), or non-denumerable (set I above). In the latter case,
therc is no way to associate the elements of the set with the natural counting
numbers 1,2,3,..., and thus the set is not countable.

Membership in a set is indicated by the symbol & (a variant of the Greek
Ietter epsilon £ for “element"), which is read: "is an element of." Thus, for the
two sets S and I defined above, we may write

28 3eS 8 el 9 el (etc.),
but obviously 8 ¢ S (read: "8 is not an element of set §”). If we use the
symbol R to denote the set of all real numbers, then the statement “x is
some real number” can be simply expressed by
xeR.
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Ex. 9. Scan the next text for the answers to the_questions below. Then
discuss your answers with a partner.
1) How many types of relationship between sets may you state?
2) Why is the null set unique? What is another term for it?
3) In what relationship is neither set a subset of the other?

Relationships between Sets
‘When two sets are compared with each other, several possible kinds of
relationship may be observed. If two sets $; and S, happen to contain identical
elements,
$1={2,7,a.f} and S={2,a7f)
then S| and S; are said to be equal (S; = S,). Note that the order of appearance
of the elements in a set is immaterial. Whenever even one element is different,
however, two sets are not equal.
Another kind of relationship is that one set may be a subset of another set.
If we have two sets
$={1,3,57,9} and T={3,7}
then T is a subset of S, because every element of T is also an element of 8. A
more formal statement of this is: T is a subset of S if and only if "x € T"
implies "x e 8." Using the set inclusion symbols < (is contained in) and >
(includes), we may then write
TcS,orSoT

Note that, whereas the € symbol relates an individual element to a set, the
C relates a subset to a set. As an application of this idea, we may state on the
basis of Fig. 2.1 that the set of all integers is a subset of the set of all rational
numbers. Similarly, the set of all rational numbers is a subset of the set of all
real numbers.

How many subsets can be formed from the five elements in the set S = {1, 3,
5,7, 9}7 First of all, each individual element of S can count as a distinct subset of
S, such as {1}, {3}, etc. The set S itself (with all its five elements) can be
considered as one of its own subset. This is, of course, a limiting case, that from
which we get the “largest” possible subset of S, namely, S itself.

At the other extreme, the “‘smallest” possible subset of S is a set that contains no
element at all. Such a set is called the null set, or empty set, denoted by the
symbol & or {}.

It is extremely important to distinguish the symbol @ or {} clearly from
the notation {0}; the former is devoid of elements, but the latter does contain an
element, zero. The null set is unique; there is only one such set in the whole
world, and it is considered a subset of any set that can be conceived.
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As a third possible type of relationship, two sets may have no elements in
common at all. In that case, the two sets are said to be disjoint. For example, the
set of all positive integers and the set of all negative integers arc disjoint sets. A
fourth type of relationship occurs when two sets have some elements in
common but some elements peculiar to each. In that event, the two sets are
neither equal nor disjoint; also, neither set is a subset of the other.

Ex. 10. Summarize the text in Englis

ToHATR¢ (PYHKIHOHANRHON 3aBNCHMOCTH

M=or u , 9T0 B
OKpY Hac Mupe ( HeHa KaKoTo-JuGo ToBapa U
BEJIMYHMHA CTIPOCA Ha STOT TOBAp, NPHOEUTE hupMEl U 06BeM MIPOH3BOACTRA ITOH
upmbt, uHGIANNA B Ge3pabOTANA U T.IL) CYMECTBYIOT He M30JHPOBAHHO APYT
OT /IpYTA, & HADOTHB, OHE CBA3AHE MENAY 060t oNpeAeNeHHBIM 0Gpa3oM.

Touatre PyHxumy win ¢; U — OFHO M3
MATEMATUYECKIX IOHSTHHA DPH MOMOTIM P

MEXTy pas: 8 BCHHBIE UM KauyeCTBCHHEIC
o MeXIy P u
TIOXA3ATENIMH.

Tonsitie (yHKIMM, KaK M MOHSATHE MHOXECTBA, OTHOCHICA K HHCIY
HAYANEHBIX NOHATHIA, [T03TOMY OHO HE ONpEAC/ICTCs, A NoACHAETCS. ['oBopaT,
Yro 3ajaHa ¢yHkyus f, €CNM HaH 38KOH, COIVIACHO KOTOPOMY KaXIOMY

0 x u poro 0 MHOXeCTBA A CIaBHICA B
coomsemcmeue OIHO BIIONHE OINp & y H3 poroe
HKCIIOBOTO MHOXECTBA B.

MEXIY XHY KK
06o3HAYALTCA TaK: y = f(x); TOBOPAT, YTO X — ApryMeHT (He3aBUCHMas
TiepeMeHHas), 2 y — YYHKIHA (3aBHCAMAR EPEMEHHAS).

COBOKYIHOCTS BCEX 3HaueHMA apIyMeHTa, KaXAOMy M3  KOTODHIX
COOTBETCTBYET BIIOJIHE Ip & HaspIBAETCS
06AaCTHIO OfpeeneHts by HKIH.

M BO i, ¥ obnmacTeIo

Gynxumm.
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UNIT 6

EQUILIBRIUM ANALYSIS IN ECONOMICS

Ex. 1. Practise the pronunciation of words and give their Russian equivalents:

® equilibrium # to prevail = to perpetuate
» relevance ® to balance ® external

* tendency = to select * internal

® pattern = to result = suprapersonal
= standard = to identify = inferaction

® anatyst = to characterize * interrelated

Ex. 2. Read the text consulting the Notes which follow:

NOTES:
1. 3anoMHHTE MePEeBOA CIEJIONMX CIOBOCOYETAHHH, KOTOpEie B
aHTITHH npex, HO HpH
p nepen onp CIIOBOM
a) under study M3yHaeMEIH,
under investigation = MccaemyeMsii
under discussion = ofcymzaeMElii
under consideration =  H3ydaeMBIH,
the problem at band Hecnenyembtit
b) under given conditions = IpH NaHHBIX YCIOBHAX

¢) nepeBoa mocTnoskrHeHoro [ipwiactus Il npenosarusHo (cM. Notes b, Unit 4):

» variables chosen =  BhIOpaHHBIE NEPEMEHHBIC
* the language used HCIONB3YEMBIH A3BIK
® rest involved =  Dpenmonaraemoe  (MojpasyMeBaeMoe)

COCTOSHHE IOKOS
2. YenuTebHbIC KOHCTPYKIHHI

® It is for this reason thaf ... = HMEHHO MO TOM NPHUHHE ...
(cm. Notes a, Unit 4)
= ...factors do actually change... = ...akTOpH AeHCTBHTENLHO

mamenmoTes. .. (cv. Notes, Unit 2)
3. Mind the following;

-« thereby = TakHM 00pa3oM, OCPEACTBOM ITOTO
+ constellation = COBOKYTIHOCTb, IUIes/ia
< to refer to = CChUIATHCA HA
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vtobereferredtoas = mnasmBaTECx

v to under score = IOX4EepKMBATE, KENAaTh yapenue Ha YeM-THGo
~ to obtain = toget

~ 'conscicus = OCO3HAHHHIH

X. THE MEANING OF EQUILIBRIUM

Like any economic term, equilibrium can be defined in various ways.
According to one definition, an equilibrium is "a constellation of selected
interrelated variables so adjusted to one another that no inherent tendency to
change prevails in the model which they constitute." Several words in this
definition deserve special attention. First, the word "selected” underscores the
fact that there do exist variables which, by the analyst's choice, have not been
included in the model. Hence the equilibrium under discussion can have
relevance only in the context of the particular set of variables chosen.

Second, the word “interrelated" suggests that, in order for equilibrium to
obtain, all variables in the model must simultaneously be in a state of rest.
Moreover, the state of rest of each variable must be compatible with that of every
other variable; otherwise some variable(s) will be changing, thereby also causing
the others to change in a chain reaction, and no equilibrium can be said to exist.

Third, the word "inherent” implies that, in defining an equilibrium, the state
of rest involved is based only on the balancing of the internal forces of the
model, while the external factors are assumed fixed. Operationally, this means
that parameters and exogenous variables are treated as constants.

When the external factors do aciually change, there may result a new
equilibriem defined on the basis of the new parameter values.

In essence, an equilibrium for a specified model is a situation that is
h ized by a lack of tendency to change. It is for this reason that the
analysis of equilibrium is referred to as statics. So, an equilibrium is a situation
which, if attained, would tend to perpetuate itself, barring any changes in the
external forces.

The desirable variety of equilibrium, which we shall refer to as goal
equilibrium, will be treated as optimization problems. The non-goal type of
equilibrium results not from any conscious aiming at a particular objective but
from an impersonal or suprapersonal process of interaction and adjustment of
economic forces. Examples of this are the equilibrium attained by a market under
given demand and supply ccndmons and the equilibrium of national income
under given condi of and i patterns.

In a static-equilibrium model, the standard problem is that of finding the set
of values of the endogenous variables which will satisfy the equilibrium
condition of the model. This is because once we have identified those values, we
have in effect identified the equilibrium state.
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Ex. 3. Brush up vour grammar. Write out all Passive constructions from the text.

Ex. 4. Give the words with the same meaning to:

 to predominate = to single out
* to determine = to underline
= to force = to imply
® to be considered = goal
= to obtain = to identify
Ex. 5. Discuss the ions with your partner:

1. How can equilibrium be defined?

2. What does the word “selected” mean?

3. What does the word “interrelated” mean?

4. Explain the situation when parameters and exogenous factors are
treated as constants.

5. What is an equilibrium for a specified model?

6. What is referred to as statics?

7 Can you explain the difference between goal and non-goal types of

equilibrium?

Ex. 6. Give a summary of the text. Use introductory phrases like:
The text is concerned with the explanation of...
It gives a detailed (brief) description of...
The author explains ...
In conclusion I’d like to mention that...

Ex. 7. Read the text carefully. Practise asking and answering questions.
XI. PARTIAL MARKET EQUILIBRIUM - A NONLINEAR MODEL

Let the linear demand in the isolated market model be replaced by a
quadratic demand function, while the supply function remains linear. Then, if
numerical coefficients are employed rather than parameters, a model such as the
following may emerge:

Qu=Q:
(36  Qu=4P
Q,=4P-1
As previously, this system of three equations can be reduced to a single
equation by elimination of variables (by substitution):
4-P* =4P-1
or
X)) p'+4P-5=0
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This is a quadratic equation because the left-hand expression is a quadratic
function of variable P. The major difference between a quadratic equation and a
lincar one is that, in general, the former will yield two solution values.

Quadratic Equation versus Quadratic Function

Before discussing the method of solution, a clear distinction should be
made between the two terms quadratic equation and quadratic fumction.
According to the earlier discussion, the expression P> + 4P — 5 constitutes a
quadratic function, say, f(P). Hence we may write

(38)  FP)=P+4P-5

What (3.8) does is to specify a rule of mapping from P to F (P), such as
[P T T-6 [-5 [-4 [-3 [-2 -1 Tol1 [2T1T.]
(f® [ [ 70 [-5 [-8 [-9 [-8 [-5 [0 17 [..]

Although we have listed only nine P values in this table, actually all the P

values in the domain of the function are eligible for listing. It is perhaps for this
reason that we rarely speak of “solving” the equation f(P) = P> + 4P — 5,
because we normally expect “solution values™ to be few in number, but here all
P values can get involved. Nevertheless, one may legitimately consider each
ordered pair in the table above — such as (- 6, 7) and (-5, 0) — as a solution of
(3.8), since each such ordered pair indeed satisfies that equation. Inasmuch as an
infinite number of such ordered pairs can be wriiten, one for each P value, there
is an infinite number of solutions to (3.8). When plotted as a curve, these
ordered pairs together yield the parabola in Fig. 3.2.

HP)Y

Py =priap_g

(~5.0) =
IR .9

Figure 3.2
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In (3.7), where we set the quadratic function f (P) equal to zero, the
situation is fundamentally changed. Since the variable f(P) now disappears
(having been assigned a zero value), the result is a quadratic equation in the
single variable P.* Now that f(P) is restricted to a zero value, only a select
number of P values can satisfy (3.7) and qualify as its solution values, narnely,
those P values at which the parabola in Fig. 3. 2 intersects the horizontal axis —
on which £(P) is zero. Note that this time the solution values are Jjust P values,
not ordered pairs. The solution P values are often referred to as the roots of the
quadratic equation f (P) = 0, or, alternatively, as the zeros of the quadratic
Sunction f (P).

There are two such intersection points in Fig. 3.2, namely, (1, 0)-and (-5,
0). As required, the second element of each of these ordered pairs (the ordinate
of the corresponding point) shows f(P) = 0 in both cases. The first element of
each ordered pair (the abscissa of the point), on the other hand, gives the
solution value of P. Here we get two solutions,
P=1 and P=-5
but only the first is economically admissible, as negative prices are ruled out.

*The distinctions between quadratic funcuon and quadratic equation Just
discussed can be extended also to cases of p jals other than d
Thus, a cubic equation results when a cubic function is set equal to zero.

Ex. 8. Summarize the text in English:

Houstre 0 f B
B axoHoMurgeckoit TEOPUN Ba’XKHBIM xme’rcﬂ TIOHATHE PABHOBECHH, TO €CTH
TAKOFO COCTOSNMIN O6LKTa, KOTOPOE OH COXPAHSET IPH OTCYTCTBHH BHOTHHX

By, Samaun BKITIOIQIOT KaK ONHCAHHE
TpOIECCOB  BEIXOA@ X COCTOAHMIO P TaK # 1p
TPaHCHOPMAIHE CaMOro 3TOTo on BUEM o,
P: PHM TIPOCTYEO 10 CHCTEMy B COCTOAMHM PABHOBECHS U
onMumeM TaKo# B Hemp H JIACKPETHOM ciiydasx. B

c

mepeoM  ciydae
ARG GEpEHIMATLHOTO YPABHEHHA, BO BTOPOM — PA3HOCTHOI'® YPaBHEHHL

dep (ayers
Halla CHCTeMA OnHUM (), WM OpocTo X) CO
CKOPOCTEIO €0 JIBIXeHnA X', WiH x. ByneM caurath, 910 CKOpOCTh H3MEHEHHT
X op €TI0 OTKJIOHEHHS OT PABHOBECHOIO

3HAYEHHA X, ViREIME CIIOBaMM, YeM Jaiblde IOKA3aTelIb OTKIOHHICH OT
PABHOBECHOTO 3HAueHHs, TeM GHCTPee OH CTPEMATCA BEPHYTHCH K Hemy. Ecmu
B YPaBHEHIH IPHCYTCTBYST TONSKO NepBad HPOHSROJHaA X MO BPSMCHH, a cama
CBA3B T0 310 ddep yp
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UNIT 7

Ex. 1. Practise the iation of the i i words which follow and
guess their meaning:

= approximation = linear = determinant

» optimization * non-linear » static

* transformation ® linearity = extremely

= application = separate = logarithm

= matrix algebra *® to separate = concept

Ex. 2. Memorize the words and phrases given below:

to be encountered BCTPEUaTECA, CTANKHBATECH
at the outset BHavase

to warrant = HOZTBEPXKAATH, ONPABALIBATE
the solid curve CIUIOMIHASA KPUBas

N
I

N

(]

« ample HINPOKHH, FOCTATOIHBII

- substantial deviation = CYIIECTBEHHOE OTKIIOHEHUE

v comparative —static = CPABHUTENBHO — CTATEYeCKnH

+ applicable = TIPEMEHHMBI, COOTBETCTRYHOIL I

- while preserving = COXPaHAL

+ to proceed to = TEPEXOUTE K 9eMy-TTHG0; IPOAOIKATHCSK

XiI. LINEAR MODELS AND MATRIX ALGEBRA
Text A

Ex. 3. Read the text carefully and write 7 questions covering the main points. Be
ready to discuss them in class.

Matrix algebra can enable us to do many things. In the first place, it
provides a compact way of writing an equation system, even an extremely large
one. Second, it leads to a way of testing the existence of a solution by
evaluation of a determinant—a concept closely related to that of a matrix.
Third, it gives a method of finding that solution (if it exists). Since equation
systems are encountered not only in static analysis but also in comparative-
static and dynamic analyses and in optimization problems, you will find ample
application of matrix algebra in almost every chapter that is to follow.

However, one slight "catch” should be mentioned at the outset. Matrix
algebra is applicable only to linear-equation systems. How realistically linear
equations can describe actual economic relationships depends, of course, on the
nature of the relationships in question. In many cases, an assumed linear
relationship can produce a sufficiently close approximation to an actual



nonlinear relation to warrant its use. In other cases, the closeness of
approximation may also be 1mproved by havmg a separate linear approximation
for each segment of a as is ill in Fig. 4.1.:

|
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I
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I

] ]

b

r. 2 3
Figure 4.1

If the solid curve is taken as the actual nonlinear relationship, a single linear
approximation might take the form of the solid straight line, which shows
substantial deviation from the curve at certain points. But if the domain is
divided into three regions ri; r and r;, we have a much closer linear
approximation (broken straight line) in each region.

In yet other cases, while preserving the nonlinearity in the model, we can
effect a transformation of variables so as to obtain a linear relation to work with.
For example, the nonlinear function

can be readily transformed, by taking the logarithm on both sides, into the
function
logy=loga+blogx
which is linear in the two variables (log ¥) and (log x).
In short, the lincarity ly adopted in ics may in
certain cases be qguite reasonable and Jusuﬂed On this note, then, let us proceed
to the study of matrix algebra.

Ex. 4. Select the related words from the text for the following and translate them:

close; to apply; to relate; linear; to exist.

Ex. 5. Form adjectives from the given verbs using the suffix “- able” and
translate them.

35



Note, that the suffix “-able” is a highly productive adjective-forming

suffix with the meaning “that can or may be done’

= to apply = to imagine * to adopt

= to reason = to rely = to attain

= to predict = to manage » to desire

Ex. 6. Give Russian equi for the foll

= evolution = to justify = in question

= curve = straight line = ample application
= domain = broken line = linear application
= to obtain = sufficiently = to improve

MATRIX ALGEBRA
Text B

Ex. 1. Read the text consulting the Notes. Translate the first four paragraphs into

Russian without a dictionary in writing.

NOTES

N

provided
prerequisite
‘in’verse
to test for
squareness condition =
feasible
to su’ffice for =

onon

L Y

TIpH yenoBum
TNIPEJMIOCEUTXA, HeOGXOMHMOE YCIIOBUE
TPOTABOTIONOKHOCTE, 05paTHoe
HCCIIE/IOBATE, ONPECIRTS

YCHOBUE KBAIPATHOCTH
OCYILECTBAMBII, BOIMOMHETHR

6BITh JOCTATOYHEIM, YAOBACTBOPAT:

A linear-equation system, however large, may be written in a compact
matrix notation. Furthermore, such an equation system can be solved by finding
the inverse of the coefficient matrix, provided the inverse exists. Now we must
address ourselves to the questions of how to test for the existence of the inverse
and how to find that inverse. Only after we have answered these questions will it
be possible to apply matrix algebra meaningfully to economic models.

Conditions for nonsingularity of a matrix

A given coefficient matrix A can have an inverse (i.e., can be “non-
singular”) only if it is square. As was pointed out earlier, however, the
squareness condition is necessary but not sufficient for the existence of the
inverse A-1. A matrix can be square, but singular (without an inverse)

nonetheless.



Necessary versus Sufficient Conditions

The concepts of “necessary condition” and “sufficient condition” are used
frequently in economics. It is important that we understand their precise
meanings before proceeding fusther.

A necessary condition is in the nature of a prerequisite: suppose that a
statement p is true only if another statement g is true; then g constitutes a
necessary condition of p. Symbolically, we express this as follows:

G.hp=g
which is read: “p only if g7, or alternatively, “if p, then ¢”. It is also logically
correct to interpret (5. 1) to mean “p implies ¢”. It may happen, of course, that
we also have p = w at the same time. Then both q and w are necessary
conditions for p.

Example 1. If we let p be the statement “a person is a father” and ¢ be the
staterment “a person is male”, then the logical statement p = g applies. A person
is a father only if he is male, and to be male is a necessary condition for
fatherhood. Note, however, that the converse is not true: fatherhood is not a
necessary condition for maleness.

A different type of situation is that in which a statement p is true if  is true,
but p can also be true when g is not true. In this case, g is said to be a sufficient
condition for p. The truth of ¢ suffices for the establishment of the truth of p, but
it is not a necessary condition for p. This case is expressed symbolically by

BYDpe=gq
which is read: “p if ¢~ (without the word “only™) - or altematively, “if g, then p”,
as if reading (5.2) backwards. It can also be interpreted to mean “g implies p”.

Example 2. If we let p be the statement “one can get to Europe” and g be
the statement “one takes a plane to Europe”, then p « 4. Flying can serve to get
one to Europe, but since ocean transportation is also feasible, flying is not a
prerequisite. We can write p<¢, but not p = ¢.

In a third possible situation, q is both necessary and sufficient for p. In such
an event, we write

(5.3) pog
which is read: “p if and only if g” (also written as “p if ¢”). The double-headed
arrow is really a combination of the two types of atrow in (5.1) and (5.2); hence
the joint use of the two terms “if”” and “only if”. Note that (5.3) states not only
that p implies g but also that ¢ implies p.

Example 3. If we let p be the statement “there are less than 30 days in the
month” and g be the statement “it is the month of February”, then p < g. To
have less than 30 days in the month, it is necessary that it be February.
Conversely, the specification of February is sufficient to establish that there are
less than 30 days in the month. Thus g is a necessary-and-sufficient condition
forp.



E Say the following in English. Pay special attention to the Passive Vois

1. Marpm-lHax am"eﬁpa MOMKET BIIOJIHE NPHMEHATBCS K 3KOHOMHUYECKHM
MOJIeNAM.

2. CucTeMy nUHCHHBIX YPABHCHMA MOKHO PeIMTh HyTeM HAXOXKASHU:
00paTHOro MATPHIE! K02(PHLHEHTOB.

3. IlonaTRs «HEOGXOAUMOTO» M  «OCTATOYHOIO»  YCNOBHE  YacTo
HCTIONB3YIOTCS B 3KOHOMHKE.

4. Heobxomumoe M [OCTATOMHOE YCJIOBHE BBIPANAIOTCA PAIIMUHBIM
obpazoM.

5. H ycoBHe i UMTaeTes Kak “p only if ¢ wim, B
KaYeCTBE aNbTePHATHBEL, “if p than q”.

6. Hocratounoe ycmoeue “‘p if ¢° (6e3s cnoBa moAbKO) MOKHO
HMHTepIpeTHpoBaTh kak obpaTHoe g implies p”.

7. CHcreMy nuHeMHBIX ypaBHeHwiH, kakoi Gn Gonsluoi ona Hu Oblra,
MOXHO 3alHCaTh KOMIIAKTHEIM 0603HaYeHHEM MaTpHIIE!.

Ex. 3. Write out all the notation readings from the text.

Ex. 4. Find the English equivalents in the above text and learn them:

* TOUHOE 3HAYCHHE ® Dpe/BAPHTENBHOE YCIOBHE
® COCTABNIATE ® ycnoBHe KBaIPATHOCTH

® poApazymMeBaTh = CyIIeCTBOBaHHe 0GpaTHOTO
® YCTAHAB/IHBATE » obparroe (2 cosa)

» Gonee Toro ® B TAKOM ciy4ae (2 cnoBa)

= TeM He MeHee = B 06paTHOM NopsaKe

Ex. 5. Summarize the text using phrases il
The text acquaints us with...
It presents some well-familiar information on the problem of...
T’d like to mention (to remark) that...



UNIT 8

Ex. 1. Think of the meaning of the following words they have in the text given:

= to concentrate on = actual = enlarged
= relevance ® initial = reduced
= condition ® numerical = resulting
= application = stability = affecting
= to ignore = progressively = to be associated (with)

Ex. 2. Read and translate the text consulting the Essential Vocabulary belo

< primary concern = IepBOCTENCHHENA HETepec
v ultimately = B KOHEYHOM CYeTe

v within a frame = B CHCTEME, B paMKax

+ to undergo = TOABEPTaThes, HCHBITBHIBATE

in the meantime

<

it

TEM BPEMEHEM, MEXJTY TEM

~ to envisage = Tpe/lyCMATPURATE

- to disregard = HE B BO p perats
~ in response to = B OTBET Ha

v to fall within the realm = HaXOIUTHCA B chepe

v to pertain to = HMETH OTHOIMCHHE K

< propensity = CKITOHHOCTS, IPACTPACTHE

v to assign = NIPHIIUCEIBATE, 3a/1aBaTh (BETMIAHY)

+ expenditure = 3aTPaThl, H3[EPKKH, PACX OB

XIIL LIMITATIONS OF STATIC ANALYSIS

In the discussion of static equilibrium in the market or in national income,
our primary concern has been to find the equilibrium values of the endogenous
variables in the model. A fundamental point that was ignored in such an analysis
is the actual process of adjustments and readjustments of the variables ultimately
leading to the equilibrium state (if it is at all attainable). We asked only about
where we shall arrive, but did not question when or what may happen along the
way.

The static type of analysis fails, therefore, to take into account two
problems of importance. One is that, since the adjustment process may take a
long time to complete, an equilibrium state as determined within a particular
frame of static analysis may have lost its relevance before it is even attained, if
the exogenous forces in the model have undergone some changes in the
meantime. This is the problem of shifts of the equilibrium state. The second is
that, even if the adjustment process is allowed to run its course undisturbed, the
equilibrium state envisaged in a static analysis may be altogether unaitainable.
This would be the case of a so-called “unstable equilibrium”, which is
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characterized by the fact that the adjustment process will drive the variables
further away from, rather than progressively closer to, that equilibrium state. To

d the adj process, th is to assume away the problem of
attainability of equilibrium.

The shifts of the equilibrium state (in response to exogenous changes)
pertain to a type of analysis called comparative statics, and the question of
attainability and stability of equilibrium falls within the realm of dynamic
analysis.

Comparative statics, as the name suggests, is concerned with the
comparison of different equilibrium states that are associated with different sets
of values of parameters and exogenous variables. For purposes of such a
comparison, we always start by assuming a given initial equilibrium state.

APPLICATIONS TO COMPARATIVE - STATIC ANALYSIS

National-Income Model
Let us study a slightly enlarged national-income model with three
endogenous variables, Y (national income), C (consumption) and T (taxes):

Y=C+L,+Gy
(7.17) C=e+HY-T) @>0;0<p<1)
T=y+8Y (¥>0;0<d<1)

The first equation in this system gives the equilibrium condition for
national income, while the second and third equations show, respectively, how C
and T are determined in the model.

The restrictions on the values of the parameters , S, y and J can be
explained thus: a is positive because consumption is positive even if disposable
income (Y - T} is zero; 8 is a positive fraction because it represents the marginal
propensity to consume; y is positive because even if Y is zero the government
will still have a positive tax revenue (from tax bases other than income); and
finally 4 is a positive fraction because it represents an income tax rate, and as
such it cannot exceed 100 percent. The exogenous variables Iy (investment) and
Gy (government expenditure) are, of course, nonnegative. All the parameters and
exogenous variables are assumed to be independent of one another, so that any
of them can be assigned a new value without affecting the others.

This model can be sotved for ¥ by substituting the third equation of (7.17)
into the second and then substituting the resulting equation into the first. The
equilibrium income (in reduced form) is

(718) Y=a-By+Io+GoK1-B+P3d)

Similar equilibrium values can also be found for the endogenous variables
C and T, but we shall concentrate on the equilibrium income.



From (7.18), there can be obtained six comparative-static derivatives.
Among these, the following three have special policy significance:

(7.19) dY/dGy=1A1~B+B8)>0
(7.20) dY/dy =-B/(1-B+B8)<0 B
(7.21) dY/d &=-Bla— Py + Lo+ Go(1- B+ P8)* = - BYA(1 -+ §) <0

The partial derivative in (7.19) gives us the government-expenditure
multiplier. It has a positive sign here because B is less than 1, and 8 d is greater
than zero. If numerical values are given for the parameters 8 and 4, we can also
find the numerical value of this multiplier from (7.19). The derivative in (7.20)
may be called the nonincome-tax multiplier, because it shows how a change in vy,
the government revenue from nonincome-tax sources, will affect the equilibrium
income. This multiplier is negative in the present model because the
denominator in (7.20) is positive and Lhe numerator is negatlve Lastly, the
partial derivative in (7.21) an lier. For any
positive equilibrium income, thus multiplier is also negative in the model

Again, note the difference between the two derivatives d?/dGo and
dY/dGo.The former is derived from (7.18), the expression for the equilibrium
income. The latter, obtainable from the first equation in (7.17), is dY/dGy = 1,
which is altogether different in magnitude and in concept.

Ex. 3. Give the opposites of the following adjectives by using the prefix “-un”
and find their Russian equivalents:

= determined = disputed » stated

= disturbed = assigned * important
= attainable = achieved = disposed
= stable = defined = obtainable

Ex. 4. Translate the related words with a dictionary:

= to attain - bl - inabili

= to adjust - justabl - justabili

= stable - unstable - stability

« to substi B B B L7

® to determine — determined - determination
® to restrict - restricted - restriction

= significant  — significance

= relevant - relevance
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Ex. 5. Consider the questions below with your partner and then share your
thoughts with the entire class:

1 N

=

[

. What is the primary concemn in discussing static equilibrium in the market

or in national income models? What and why is ignored?

. How can you explain the problem of shifts of the equilibrium state?
. Why are the exogenous forces in the model so jmportant in the adjustment

process?

‘What second problem does the static type of analysis fail to take into
account in attaining the equilibrium? Describe the adjustment process in
the so-called case of “unstable equilibrium”.

. Why should we always start by assuming a given initial equilibrium state

in comparative statics?

. What model is studied by means of comparative-static analysis in the

second section of the text?

. How can this model be solved for Y (national income) in reduced form?
. Name the endogenous and exogenous variables of the model.

Ex. 6. Give your lation of the three last of the text in writing.
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UNIT 9

Ex. 1. Give the meaning of the words and phrases below_without consulting a
dictionary:

= collective term = optimality ® connotation
» state of technology ® extremum ® to indicate
» to function = criterion ® to constitute
*= to delineate = relevant ® alternative
® to categorize = normally = essence

Ex. 2. Memorize the following words and word

+ output = TIPOJCYKIEHA, BRIXOX NPOAYKLHH,
TIPOH3BOAMTENBHOCTE

v available = JOCTYIHEI, MMEIOTITMACH B HATHYHH

v utility TIONE3HOCTD, BEITORHOCTE, IPAKTAYHOCTE
of profit HOpMa TIPAGHUIH

< the rate HOPMA, TEMIT, CKOPOCTb, HHAEKC
of growth TeMIt pocTa

v matter-of-fact = GyxBanbHEI, GecpHCTpacTHBIHR

+ “the quest for the best” TFOMCKH HAMITYTIHero

~ connotation i 1p: i

OTTEHOK 3HAUEHUA
BHINOIHATE, ROGUBATECA, NOCTHIATH

N

to accomplish

Ex. 3. Read the text and ask as many questions as you can fo cover the
information given in it:

XI1V. OPTIMIZATION PROBLEMS.
OPTIMUM VALUES AND EXTREME VALUES

Economics is by and large a science of choice. When an economic project
is to be carried out, such as the production of a specified level of output, there
are normally a number of alternative ways of accomplishing it. One (or more) of
these alternatives will, however, be more desirable than the others from the
standpoint of some criterion, and it is the essence of the optimization problem to
choose, on the basis of that specific criterion, the best alternative available.

The most common criterion of choice among alternatives in economics is
the goal of maximizing something (such as maximizing a firm’s profit, a
consumer s utility, or the rate of growth of a firm or a country's economy) or of

(such as minimizing the cost of producing a given
output). Economically, we may categorize such maxmuzauon and mintmization
problems under the general heading of optimization, meaning “the quest for the
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best”. From a purely mathematical point of view, however, the terms
“maximum” and “minimum” do not carry with them any connotation of
optimality. Therefore, the collective term for maxlmum a.nd minimum, as
mathematical concepts, is the more matter-of-fact d wm,
meaning an extreme value.

In formulating an optimization problem, the first order of business is to
delineate an objective function in which the dependent variable represents the
object of maximization or minimization and in which the set of independent
variables indicates the objects whose magnitudes the economic unit in question
can pick and choose, with a view to optimizing. We shall therefore refer to the
independent variables as choice variables*. The essence of the optimization
process is simply to find the set of values of the choice variables that will yield
that desired extremum of the objective function.

For example, a business firm may seek to maximize profit #, that is, to
maximize the difference between total revenue R and total cost C. Since, within
the framework of a given state of technology and a given market demand for the
firm’s product, R and C are both functions of the output level @, it follows that z
is also expressible as a function of @:

7(Q =R@Q)}-CQ

This equation constitutes the relevant objective function, with = as the
object of maximization and Q as the (only) choice variable. The optimization
problem is then that of choosing the level of @ such that  will be a maximum.
Note that the optimal level of x is by definition its maximum level, but the
optimal level of the choice variable @ is itself not required to be either a
maximum or a minimum.

Ex. 4. Match the terms from the left column and the definitions from the right

column:
1) exttemum maximum valie
2) the criterion of choice b. decision values

3) the optimization process c¢. to maximize the difference between total
revenue R and total cost C'

4

4) optimal level d. the goal of maximizing something or of
minimizing something

5) to maximize profit e. the object whose magnitude the economic unit
in question can pick and choose for optimizing

6) independent variable f. an extreme value

7) objective function g. finding the set of values of the choice
variables



Ex. 5. Read the following text and translate it into Russian in writing. Use a
dictionary.

XV. NONLINEARITIES IN ECONOMICS

Nonlinearities can arise in various ways. In the production problem in
linear programming, the per-unit gross profit of each product was assumed to be
a constant. But it can very well be a decreasing function of the output level,
either because a larger output tends to depress the market price (average
revenue), or because increased production tends to raise the average variable
cost of the product. If so, the linear objective function z = ¢;x + ... + c,x, must
be replaced by a nonlinear version, such as 7 = ¢;(x;) x; + ... + ¢, (x,)x,, where
¢;(x;) denotes a decreasing function of the variable x;.

Similarly, in the constraint section, it may appear that the input
requirement for resource { in the production of product j with the
output level of product j. For instance, the later umits of production may
conceivably be processable at greater speed than the earlier ones, so that less
machine time will be used up by each successive unit of output. This will, of
course, undermine the constancy of the coefficient ay, as assumed in linear
programming. It may also happen that the coefficient a; depends on the output
level, not only of product j, but also of another product k. Then there will arise
in the constraint section a term which involves the product of the two variables
x; and x, and linearity will again be lost.

‘Whenever the ic ci ill d above are descriptive of
the problem at hand, a nonlinear formulation will be more appropriate than a
linear one. Unfortupately, many of the convenient features of linear
programming will then become unavailable.
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SUPPLEMENTARY READING

I. Demand, Supply, and Prices

Read the text, focus on the following:

1. Economics is a social science.
2. Price and limited resources.
3. Price and company versus customers incentives.

Economics, as we have seen, is concemed with choice in the face of
scarcity. This chapter is about prices. Price is defined as what is given in
exchange for a good or a service. When the forces of supply and demand are
permitted to operate freely, price measures scarcity. As such, prices are a
thing of beauty to economists, for they convey critical economic information.
‘When the price of a resource used by a firm is high, the company has a greater
incentive to economize on its use. When the price of a good that the firm
produces is high, the company has a greater incentive to produce more of that
good, and its customers have an incentive to economize on its use. In these
ways and others, prices provide our economy with incentives to use scarce
resources efficiently.

IL. The Role of Prices

Read the text, focus on the following:

1. Scarcity reduces consumption through prices.

2. What determines changes in prices?

3. Economists’ versus non- ists’ viewpoints on the i
forces of supply and demand.

Prices are the way that the participants in the economy communicate with
one another. Assume a drought hits the country, reducing drastically the supply
of corn. Houscholds will consequently need to reduce their consumption of
corn. But how will they know this? Suppose newspapers across the country ran
an article informing people that they would have to eat less corn. Would it be
read? If so, would people pay attention to it? Why should they? What incentive
do they have? How would each family know how much it ought to reduce its
consumption? As an alternative to the newspaper, consider the effect of an
increase in the price of com. The higher price quickly and effectively conveys
all of the relevant information. Households do not need to know why the price
is high. They do not nced to know the details of the drought. All they need to
know is that there is a greater scarcity of corn, and that they would be wise to



reduce their consumption. The higher price tells them that com is scarce at the
same time that it encourages families to consume less of it.

Prices present interesting problems and puzzles. In the early 1980s,
while the price of an average house in Los Angeles went up by 41 percent, the
price of a house in Milwaukee, Wisconsin, increased by only 4 percent. Why?
During the same period, the price of computers fell dramatically, while the
price of bread rose, but at a much slower rate than the price of housing in Los
Angeles. Why? The "price” of labor is just the wage or salary that is paid. Why
does a physician carn three times as much as a coliege professor, though the
college professor may have performed better in the college courses they took
together? Why do women, on average, earn two-thirds the amount that men
do? Why did average wage rates fall in the United States between 1973 and
19837 Why is the price of water, without which we cannot live, very low in
most cases, but the price of diamonds, which we can surely live without, very
high? The simple answer to all of these questions is that in market economies
like the United States, price is determined by supply and demand. Changes in
prices are determined by changes in supply and demand.

Non-economists see much more in prices than the impersonal forces of
supply and demand. One of the events that precipitated the French R
was the rise in the price of bread, for which the people blamed the government.
More recently, large price changes have given rise to political turmoil in
several countries, including Morocco, the Dominican Republic, Russia, and
Poland.

On a personal level, individuals tend to blame the owner of an enterprise
for the higher prices he charges. It was the landlord who raised the rent on the
apartment; it was the oil company or the owner of the gas station who raised
the price of gasoline; it was the owner of the movie theater or movie studio
who raised the price of movie tickets. These people and companies chose to
raise their prices, says the non-economist, in moral indignation. True, replies
the economist, but there must be a reason why they decided to raise their prices
at this particular time. After all, it is not plausible to say that the landlord or
the oil company or the movie theater just had a brainstorm one day and
decided to charge more. There must be some factor that made these people and
companies believe that a higher price was not a good idea yesterday, but is
today.

When all the gas stations in a state or all the landlords in a town start
charging roughly the same amount more at the same time, economists argue
that there must be a reason. And economists point out that at a different time,
these same impersonal forces often oblige these same landlords and oil
companies and movie theaters to cut their prices. Economists see prices, then,
as symptoms of underlying causes, and they encourage those who are outraged
by higher prices to focus on the forces of supply and demand behind the price
changes.
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II1. Demand

Read the text, focus on the following:

1. What is meant by demand?
2. Name variables, other than price, the quantity demanded depends on.
3. Explain, please, why demand curves normally slope downward.

Economists use the concept of demand to describe the quantity of a good

or service that a household or firm chooses to buy at a given price. It is

to d that ists are concerned not just with what

people desire, but with what they choose to buy given the spending limits

imposed by their budget constraint and given the prices of various goods. Of

course, the total demand for a good in the economy depends on more than

price. Demand for a product at any price may change with the population (more

babies result in a higher demand for diapers) or with the style (demand for

miniskirts changes over the years) or with broad social trends (Americaps drink
more wine and less whiskey now than they did several decades ago).

If analyzing demand meant analyzing all the possible influences on the
demand for all possible products, the job of economists would be hopelessly
complex. Economists deal with this problem of complexity and multiple factors
by focusing on one variable at a time, while keeping all of the other factors
fixed. They focus their attention particularly on factors that are most important
in causing changes in demand. Of these, the factor that receives the most
attention is price. When other changes are important, such as changes in
people’s income or the structure of the population, then economists take these
changes, as well as the effect of these changes on prices, into account.

The Individual Demand Curve
Think about what happens as the price of candy bars changes. At a price of
$5.00, you might never buy one. At $3.00, you Table 4.1
might buy one as a special freat. At $1.25, you .
might buy a few, and if somehow the price declined ';%ﬁ%iigy;‘:ysn
o $. 50, you might buy a lot. Table 4.1 summarizes AT VARIOUS PRECES
the weekly demand of one individual, Roger, for

candy bars at these different prices. We can see that Price Quantity
the lower the price, the larger the quantity ]
demanded. | 85.00
We can also summarize the information in -
this table in a graph that shows the quantity Roger
demands at each price. By convention, the quantity g y)
demanded is measured along the horizontal axis, [$1.00 3
and the price is measured along the vertical axis. [C8.75 g
Figure 4.1 plots the points in Table 4.1. $.50 15
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A smooth curve can be drawn to connect the points. This curve is called
the demand curve. The demand curve gives the quantity demanded at each
price. Thus, if we want lo know how many candy bars a week Roger will
demand at a price of $1.00, we simply look along the vertical axis at the price
$1.00, find the corresponding Figure 4.1
point A along the demand
curve, and then read down to
the horizontal axis. At a PrCe g demand curve shows the quantity of candy bass
of $1.00, Roger buys 6 candy ihat Roger consumes at each price. Notice that
bars each week. Alternatively, quantity demanded falls as the price increases, and
if we want to know at what the demand curve slopes down.
price he will buy just 3 candy
bars, we look along the cimuprceosso)
horizontal axis at the quantity 3,
find the corresponding point B
along the demand curve, and
then read across to the vertical
axis. Roger will buy 3 candy
bars at a price of $1.50.

The fact that as the price
of candy bars increases the
quantity demanded decreases
can be seen in Table 4.1, or
from the fact that the demand L T S B e
curve in Figure 4.1 slopes e
already examined the first of these reasons, but the second deserves a closer
look. At a high enough price, consumers may drop out of the market for a
particular product. In Figure 4.1, for example, Roger exits the market—
consumes a quantity of zero-—at the price of $5.00, at which the demand curve
hits the vertical axis. Similarly, when prices drop low enough, more consumers
will enter the market and thus increase the demand.

AN INDIVIDUAL'S DEMAND
CURVE

IV. Supply

Read the text, focus on the following:
1. What is meant by supply?
2. Think of variables, other than price, the quantity supplied depends on.
3. Give your explanation why supply curves normally slope upward.

Economists use the concept of supply to describe the quantity of a good or
service that a household or firm would like to sell at a particular price. They
use the concept to refer to such seemingly disparate choices as the number of
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candy bars that firms want to sell and the number of hours that a worker is
willing to work. As with demand, the quantity supplied can change according to

a variety of factors. A drought can reduce the
supply of farm products dramatically. A better
production technique may increase the amount
supplied of a product. The birth of a child may
lead one parent to supply less labor, as that
parent takes time off to raise the child, while the
other parent may supply more. As in the case of
demand, economists focus on price first, while

keeping other factors like weather, Y,
and so on constant for the moment.

Table 4.3 shows the number of candy bars
that the Melt-in-the-Mouth Chocolate Company
would like to sell, or supply to the market, at
each price. Below $1.00, the firm finds it

Table 4.3
MELT-IN-THE-MOUTH’S
SUPPLY OF CANDY BARS
AT VARIOUS PRICES
Price | Supply
54 100,000
95,000
85,000
70,000
. 50,000
[$1.00 | 23,000
75 0
.50 0

unprofitable to produce. At $2.00, it would like to sell 85,000 candy bars. As
the price rises, so does the quantity supplied—at $5.00, the firm would like to

sell 100,000.

Figure 4.4 depicts these
points in a graph. The curve
drawn by connecting the points is
called the supply curve. It shows
the quantity that Melt-in-the-
Mouth will supply at each price,
holding all other factors constant.

Figure 4.4
ONE FIRM’S SUPPLY CURVE

The supply curve shows the quantity of a good a
firm is willing to produce at cach price. Normally
a firm is willing to produce more as the price
increases, which is why the supply curve slopes

As with the demand curve, we upward.
put the price on the vertical axis.
The quantity supplied is on the "“5';;,

horizontal axis. Thus, we can
read point A on the curve as
indicating that at a price of $1.50
the firm would like to supply

70,000 candy bars, 3000
Unlike the demand curve, the
typical supply curve slopes o

upward from left to right at
higher prices, firms will supply
more.' This is because suppliers
find it more profitable to produce
the goods with higher prices; the
higher prices provide them with
an incentive to do so.

I SV W ST W U SO By
6 10 % 3 4 50 0 70 80 % 10
oroumon

QAT of st ks



V. Law of Supply and Demand

Read the text, focus on the following:

1. The concept of an economic equilibrium.

2. The equilibrium price occurs at the intersection of the demand and
supply curves. Why?

3. Give the definition to the law of supply and demand.

This chapter began with the assertion that supply and demand work
together to determine the market price in competitive markets. Figure 4.7 puts
a market supply curve and a market demand curve on the same graph to show
how this happens. The price actually paid and received in the market will be
determined by the intersection of the two curves. This point is labeled E,, for
equilibrium, and the corresponding price ($.75) and quantity (20 million) are
called, respectively, the equilibrium price and the equilibrium quantity.

mam
19|
2
1 Market
supply
£ curve
Market
7 demand
gurve
50
£
L . s .
) [N EEEEE
LY OF CADT SRS (MILIONS)

Figure 4.7

Since the term equilibrium will recur throughout the book, it is
important to understand the concept clearly. Equilibrium describes a situation
where there are no forces (reasons) for change. No one has an incentive to
change the result—the price or quantity in the case of supply and demand.

In describing a weight hanging from the end of a spring, physicists also
speak of equilibrium. There are two forces working on the weight. Gravity _is
pulling it down; the spring is pulling it up. When the weight is at rest, ft is in
equilibrium, with the two forces just offsctting each other. If the weight is
pulled down a little bit, the force of the spring will be greater than l}_le for?e of
gravity, and the weight will spring up. In the absence of any furthel: intrusions,
the weight will eventually bob back and forth to its equilibrium position.
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An economic equilibrium is established in roughly the same way. At the
equilibrium price, consumers get precisely the quantity of the good they are
willing to buy at that price, and producers sell precisely the quantity they are
willing to sell at that price.

Thus, neither producers mor consumers have an incentive to alter the
Pprice or quantity. At any other price, there is an incentive for either buyers or
sellers to change the price. Consider the price of $1.00 in Figure 4.7. There is
no equilibrium quantity here. First find $1.00 on the vertical axis. Now look
across to find point A on the supply curve, and read down to the horizontal
axis; point A tells you that at a price of $1.00, firms want to supply 34 million
candy bars. Now look at point B on the demand curve. Point B shows that at a
price of $1.00, consumers only want to buy 13 million candy bars. Like the
weight bobbing on a spring however, this market will work its way back to
equilibrium. At a price of $1.00, there is excess supply. As producers discover
that they cannot sell as much as they would like at this price, some of them will
lower their prices slightly, hoping to take business from other producers. When
one producer lowers prices, his competitors will have to respond, for fear that
they will end up unable to sell their goods. As prices come down, consumers
will also buy more, and so on until the market reaches the equilibrium price
and quantity.

Similarly, assume that the price is lower than $.75, say $.50. At the
lower price, there is excess demand: individuals want to buy 30 million candy
bars (point C), while firms only want to produce 5 million (point D). Consumers
unable to purchase all they want will offer to pay a little bit more; other
consumers, afraid of having to do without, will match these higher bids or raise
them. As prices start to increase, suppliers will also have a greater incentive to
produce more. Again the market will tend toward the equilibrium point.

At equilibrium, no purchaser and no supplier has an incentive to change
the price or quantity. The observation that in competitive market economies
actual prices tend to be the equilibrium prices, at which demand equals supply,
is called the law of supply and demand. It is important to note that this law
does not mean that at every moment of time the price is precisely at the
intersection of the demand and supply curves. As with the example of the
weight and the spring, the market may bounce around a little bit when it is in
the process of adjusting. The law of supply and demand does say that when a
market is out of equilibrium, there are predictable forces for change.
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VL CLOSE-UP: THE STRUCTURE OF ECONOMIC MODELS

Read the text without a dictionary and check your memory: comment on the key
point of each paragraph. Work in groups of three.

Every cconomic model, including the model of how supply and demand
determine the equlllbrmm pnce and quantity in a market, lS constructed of three

kmds of lati ies, behavioral i and equilibrium
Recognizing these P parts will help in understanding how
think and und ding the source of many of their disagreements.

As described in the text, the demand curve represents a relationship between
the price and the quantity demanded The statement that normally, as prices rise, the
quantity of a good d d: isa iption of how individuals behave.
It is called a behavioral relationship. The supply curve for each firm is also a
behavioral relationship.

Economists disagree over behavioral relationships, in at least two ways. First,
they may differ over the strength of the connection. For any given product, does a
change in price lead to a large change in the quantity demanded or a small one?
Second, economists may sometimes even disagree over the direction of the effect.
As later chapters will discuss, there are some special cases where a higher price may
actually lead to a lower quantity supplied.

The statement that the market demand is equal to the sum of the individual
demands is an idemtity. An identity is a statement that is true according to the
definition of the terms; in other words, market demand is defined to be the sum of
the demands of all individuals. Similarly, it is an identity that market supply is equal to
the sum of the supplies of all firms; the terms are defined in that way. Economists
rarely disagree over identities, since disagreements over definitions are pointless.

Finally, an equilibrium relationship exists when there are no forces for
change. In the supply and demand model, the equilibrium occurs when the
quantity demanded is equal to the quantity supplied. An equilibrium relationship
is not the same as an identity, it is possible for the economy to be out of
equilibrium, at least for a time. Of course, being out of equilibrium implies that
there are forces for change pushing toward equilibrium. But an identity must
always hold true at all times, as a matter of definition.

Economists usually agree about what an equilibrium would look like, but
they often differ on whether the forces pushing the markets toward equilibrium
are strong or weak, and thus on whether the economy is usually fairly close to
equilibrium or sometimes rather far from it.
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VIL._Read the text carefully and discuss the following:
i The three sources of disagreement among economists.
2. The consequences of the policy taken.
3. Disagreements about the models of the economy are productive.

WHY ECONOMISTS DISAGREE

Economists are frequently called upon to make judgments on matters
of public policy.

Should the government reduce the deficit? Should inflation be reduced?
If so, how?

In these public policy di i the di among
often get iderable attention. But di can be a productive way of
learning more, if app hed properly. ists try carefully to define the

sources and reasons for their differences.

Two major sources of disagreement exist within the scientific realm of
economics. First, economists may differ over what is the appropriate model of
the economy. They may disagree about how well people and firms are able to
perceive and calculate their self-interest, and whether their interactions take
place in a competitive or a noncompetitive market. Different models will often
produce different results. Often the data that we currently have available do
not allow us to say which of two competing models provides a better
description of some market.

Second, even when they agree about the appropnate theoretical model,
economists may disagree about q des, and dingly their
predictions will differ. They may agree, for instance, that reducing the tax on
interest income will encourage individuals to save more. But some economists
may claim, on the basis of their studies, that individuals will increase their
savings only a little, others, that people will increase their savings a lot. Again,
many of these disagreements arise because of the lack of relevant data. We
may have considerable data concerming savmgs in the United Stales over the
past century. But insti and ditions today are markedly
different from those of fifty or even ten years ago.

There is another source of disagreement, but this one lies outside the
scientific realm. It is common for economists to be asked questions like
"Should the government cut the capital gains tax to encourage savings?"
"Should the government cut taxes to stimulate the economy and reduce
unemployment?” To answer such questions, economists must determine the
consequences of the policy in question, which makes it necessary first to
formulate a model of the economy or the market. Even if the goals of the policy
are clear, disagreements may occur for either of the reasons given above. But if
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the goals are unclear, then the economist's own values may intrude, and this is
where the third source of disagreement comes in.

There are generally many consequences of any policy, some
beneficial, some harmful. In comparing two policies, one may benefit some
people more, another may benefit others. One policy is not unambiguously
better than another. It depends on what you care more about. A cut in the tax on
the profits from the sale of stocks might encourage savings, but at the same
time, most of the benefits accrue to the very wealthy; hence, it increases
inequality. A reduction in taxes to stimulate the ecomomy may reduce
unemployment, but it may also increase inflation. Even though two
economists agree about the model, they may make different recommendations.
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alpha
beta
gamma
delta
epsilon
zeta
eta
theta
iota
kappa
lambda

mu

upsilon
phi
chi
psi

omega



MATHEMATICAL SYMBOLS

L Sets
aesS a is an element of (belongs to) set §
beS b is not an element of set 5
ScT set S is a subset of (is contained in) set 7
To8 set T includes set $"
A uUB the union of set A and set B _
AnB the intersection of set A and set B
§ the complement of set §
{} or@ the null set (empty set)
{a, b, c} the set with elements g, b, and ¢
x| x has property P} the set of all objects with property P
min {a, b, ¢} the smallest element of the specified set
R the set of all real numbers
R the two-dimensional real space
R" the n-dimensional real space
[ %)) ordered pair
(X, ¥,2) ordered triple
(a, b) open interval from a to 2
[a, b] closed interval fromato b

2. Matrices and Determinants

the transpose of matrix A

the inverse of matrix A

the determinant of matrix A

Jacobian determinant

Hessian determinant

bordered Hessian determinant

the rank of matrix A

null matrix (zero matrix)

the inner product (dot product)of vectors ¥ and o
the scalar product of two vectors




3. Calculus

Given y=f(x), a function of a single variable x:

lim f(x)
x—0

Dx

d
dyy
dy

dx  orf(x)

dy
dx

X-Xo or f'(xo)
fx

dy
ax?  orf(x)

dy
dx"  orf™(x)

{ 0
o

the limit of f(x) as x approaches infinity
differential of x

the first differential of y
the second differential of y

the first derivative of the function y = f(x)
the first derivative evaluated at x = xp
function of x

the second derivative of the function y = f(x)

the nth derivative of y = f(x)
function primed

infinity

| feodx indefinite integral of (x)

f Fxydx definite integral of f(x) from x=a to x=b
dy/dx derivative of y with respect to x

Given the function y=F(x;, Xz,...,Xn)?
% or f; the partial derivative of f with respect to x;
l

% the total derivative of f with respect to x;
§y the partial derivative of f with respect to x;
§x;
Ax—0 delta x tends to zero
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4. Differential and Difference Equations

y = the time derivative of y
dt
Agx the first difference of y,
Ay the second difference of y,
Yo particular integral
Ye complementary function
5. Others
i" the sum of x;as i ranges from 1 to 7 (or summation)
=
p=q p only if q (p implies q)
Peq pif q (p is implied by q)
peq pifandonlyif g
iff if and only if
|m| the absolute value of the number m
n! 7 factorial = n(n-1)(n-2). .. 3H2)(1)
logyx the logarithm of X to base b
logex or In x| the natural logarithm of x (to base e}
e the base of natural logarithms and natural exponential functions
sin @ sine function of ¢
cos ¢ cosine function of &
R, the remainder term when the Taylor series involves an
nth-degree polynomial
logie3 logarithm of 3 to the base of 10
n “asubn”
& “e to the power &
(@] parenthesis
{} braces
}/ one second
2
‘A minus seven fifth
2:50=4:x | two is to fifty as four to x
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