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(195---19700 )10 The subject of ...is concerned with...
2[0 In subsequent chapters we shall...
3[0 ...and often intuition and experience will play an important role.
4[] For the present we observe that ...
50 ...in the sense that...
61 for the purpose in hand
700 an improvement in accuracy can be obtained by ...
81 ....correct to some specified tolerance
9[1 due attention must be paid to ...
1000 savings achivable 00 00 O O
1107 high degree polynomials [ [0 [0 [0 [
12[7 ...is a large area of study. The subject includes components in the areas of ...

200000000 ooob-bred

00 74----7800 O 10 The study of differential equations.....
2[1 ....so their study is of practical importance
300 ...near the end of this chapter.
41 mathematical theories of much generality
500 A more thorough study of ....is carried out in VVolume ..
601 it is customary to write...
701 By.....is meant....
81 we shall begin our study of ...with....
901 the expression ...has various special forms
100 where ...is assumed to be ...
1107 the ...equation has infinitely many solutions,...
1200 In actual practice,...
1300 to fix the position function
1401 In some respects,...
1507 this terminology originated in mechanics
1607 a large variety of ...

oo oooob-boiro

[0 12---1700 O 100 Equations are of two kinds----[0 O
200 The formulas differ only in the signs preceding their left numbers.
qoboooodoooooooooooog
A[] After checking 0 0 O O
500 An equilateral triangle is one with all its sides equal.
601 signs and symbols of mathematiics
700 The statement of the Gauss Theoremisasfollows. (D O OO OO OO 0O)
81 We call a triangle an abtuse triangle when one angle is an obtuse angle.
owoopooo* . DLhOoOobOoUooDbLOoOobODoOOoUobOoOooDoDOon
100 It should be noted that O [J O O
110 Itwasfound that 0 0 O O
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12[7 increase (be, go up) by three times [ (1 3[]
increase three times [ [J 2[]
1300 decrease by 60% O O [ 60%
decrease to 40% [0 0 OO [0 [0 [J 40%
1407 shortened three times O O O (O O 0 )1/3

A0 o0obooooodo-0s4ad

(151---1540 )10 .....be expressed in the form ...
200 ...when one seeks ...
3[0 ..agiven integer m, say 359
47 testing 359 successively for divisibility by 2,3,5,....
500 On this basis we may assert that ...
601 several theorems regarding primes
701 two positive integers each less than ...
8[1 By repeated application of this process, we have ...
907 strike out 0 O

subnoodoooonnb-besn

[0 79----8300 O 10J It is easy to check that....
2[1 the solution of...were exhibited as...
300 without any concern regarding the meaning and validity of such formulas.
41 ...by present-day standards.
50 ....independently and almost simultaneously proposed...
601 ....real numbers endowed with certain special properties.
700 From the definition of...., it is possible to deduce ....
8[1 By use of ....
91 the same strict inequality holds for...
1000 but the proof is not easy to give at this stage.
1107 the foregoing definition agrees with that given in Chapter 8
1200 This is logically equivalent to the statement that...
13[0 To prove this, it suffices to show that...
1410 The results holds trivially ,,,,
15[7 the subspace spanned by S
160 reduces to....

el iduuunonDb-0b1390

(137----13900 )10 equivalence relations
200 ....trivially satisfies .....
300 ....separates the elements of S into classes,
4[] ...grouping together objects which agree in some particular respect.
500 .., as claimed
6[1 a partiton of S
700 every partition on a set S arises in this way forma....
81 ....is partitioned into sets ...
97 ....gives rise to...
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Mmoboobodoooonb-biesd

(161----1630 )10 consideration of ..... resulted in the development of ...
201 ....no point lies on both of them
30 Notice first that....Notice secondly....
4[] because of our convention that ...
500 unless stated otherwise
61 the distance between the two lines is everywhere the same
70 We are not committing ourselves either way and shall reserve judgment until we study the matter further.
80 be conditioned to think in ....terms
91 ...go on extending them forever
1000 intersects both L and m in distinct points
110 The trouble with ... is that ...
1201 circular reasoning
13[1 the questionable nature of...
14[1 For all vectors .... , we have the following properties

gunoooooooonnb-0oesd

[0 91-9500 O 10J a propositional function
2[1 the symbol for negation
30 the universe of discourse consists of...
4[] Many mathematical statements assert that....
500 there is an element with a certain property
61 be phrased in term of sth
700 specifyvaluesO O O 0O

oubbbuuoooonD-0s3

[0 51---5300 O 10 ....find the equation of ....
2[0 a compact mathematical notation
300 "the graph of the set of ordered pairs"
400 .....will readily infer that...
501 ..geometrical figure
61 one may be tempted to believe that...
700 descibe.....in a quantitative fashion
801 If the edges have length x,....
900 .....less than or equal to......
1000 ....too limited in its scope
110 many stages of genearlziation
1200 This may be ....., but it need not be.

nooooooooooboooo-oiis7o

(155---15700 )10 Our purpose is threefold: to understand..., to see..., and to introduce....
2[1 ...be primarily concerned with...
300 Similar definitions hold for .... with the exception that ....
40 ...has no degree / has degree zero / ...is of degree two
500 ...an algebraic function that arises when .....
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npgogogogoooobogo-gi4t

(146---14700 )10 ....write Z for the set of ...
2[10 The set Z admits three operations....
30 undoes the effect of ...
41 we shall .... once we come to consider....
500 in Ch. 6 we shall...
601 It follows from ....that...
700 independent of O ....0 O
81 A similar remark applies to multiplication.
9[1 by convention
1000 ...to make our formulae more perspicuous as well as more accurate.
110 removes all doubt
12[10 with our convention about empty sums

rOOodoooobobb-0i3n

(127----13000 )10 ....was conjectured by ....
2[1 ....has so far resisted all attempts to prove or disprove it.
30 the proofs become more transparent..
4[] in everyday affairs
5[0 the patent absurdity of our conclusion
601 a faulty line of reasoning
700 an abstract line of thoguht
8[1 by enumerating further possibilities
91 For our purposes we may assume that...
1000 .....is not really envisaged,....
1107 ......is always taken to mean.....
1200 With every statement we can associate its opposite or negation by inserting "not" in the appropriate place.
1300 a mathematical proof might contain the line....
1401 a parallel use in everyday English ....

pOooogoooooooo-o27o

[J 25---2700 O 10 The ratio of one quantity to anther like quantityd [
200 O O all the rules governing a fraction apply to ratio
30 theratio3to 4
4[] The 3 and 4 are called the terms of the ratio.
500 aratio is a quotient of like quantities
6] quantities of the same kinds
700 Unless there is an important reason to the contrary,[J [J
801 the final ratio of width to length isCJ OJ
900 parenthesis = round bracket
1000 Why study geometry?
1100 The Greek word geomerty is derived from geo, meaning "earth”, and metron, meaning "measure”.
1201 by utilizing the truths of geometry
1301 Solids and planes
1400 Common examples of solids are[d [
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1500 00 O are called ....or simply 00 O
1600 00 O is termed a line segment
1700 When no confusion may result,[] [J

uooooooooobooobo-oi1050

[J 100----1050 O 1[0 an event is certain to occur.
2[1 the example of coin tossing
301 the experiment is performed
4[] events with probability zero
500 In the preceding sections,
601 ...are readily discernible
700 Nature does not follow such a rigid law.
8[1 from a practical standpoint
90J under collision
1007 elucidate these concepts
1107 record of some qualitative trait
1207 make inference
13[1 the addition of probabilities
1417 the rule for...is..

wUgoooooobood-o4sd

[0 44---4500 O 10 Since the natural numbers do not terminate or repeat] [1 [
2[1 Let us first turn our attention to fractios,
3] Now for algebraical expressions,[] [J

leouoouooooobn-0330

[0 28---3300 O 10 O O joined, straight line segments, ] [
2[0 00 O any line segment joining two points on the circle.
30 From the definition it should be apparent that [J [
A7 A diameter divides a circle into two arcs termed semicircles, ] [
S0vanishO0 OO OO0
601 O O afixed ray | having endpoint O,
700 These functions are of fundamental importance in the study of trigonometry.
80 Let us now take up the solution of right triangles.
9] Tosolve atriangleisto [0 O

oooooooobooobob-oi1210

[J 117----12100 O 100 much progress has been made in the field of....
200 Many generalizations have been introduced.
30 To justify that....
41 make no claim to completeness
5[0 the vastness of the subject
61 To facilitate the reading of ...
700 any reference to a book
801 have given him both moral and material support ....
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900 Accompanying this textis ....

100 In what follow,...

110 Our suggestions follow.

1200 we acquaint the student with,,,,

1300 Towards thisend,...

140 change of variables

1507 ...offers a brief excursion into....

1607 skip this chapter

1700 in this regard,...

180J there is no need to...

1901 they are good practice on the ideas introduced earlier.
2000 for compparison purposes

2100 Motivation for this material is provided by....
22[1 sectionally continuous functions 0 00 0O 00 O O

wBoooooooooooo-o3ro

[0 33---370 O 100 Notations for denoting sets
2[0 elements are designated by [ [
300 When convenient, we shall designate sets by [
4[] Two sets A and B are said to be equal[] [J
500 According to this definition, 0 [
601 the definition requires that we call these sets equal.
70 0O O we may form new sets,
81 all even integers less than 10.
900 Ais contained in B or that B contains A
100 set inclusion
110 The statemet O [J does not rule out 0 [J
1201 be designated asd [
1300 as analogous to [ [
1400 conceptually distinct fromd [
1500 be thought of as 0 [
1607 the shaded portion
170 O O of this type
181 the underlying set
VO0"akof" OO0 DODOOODOOODODO" OO

voooooooooboooo-oiisro

(184---1870 )10 the most important and vibrant fields
200 ...has many practical applications in various disciplines
30 to name a few
47 As will become evident after...
500 what is now known as ...
61 a round trip through...
701 traversing each bridge exactly once
801 ...distilled the problem into its simplest form
900 This name is bestowed because...
1000 performing the ... algorithm on the new problem
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1107 a minimum problem
1200 ..be computationally most efficient to ...
1301 the two-variable problem

00000000000 D -0 1420

(140----14200 )10 draw afigure
2[1] an immediate connection
31 restate it still differently
4[] the proposed problem
500 concern yourself with details
601 the principal parts of a "problem to prove"
700 a "problem to find"
81 consider your problem from various sides
91 formerly acquired knowledge
1000 the whole of the way or a part of the way
1107 seek contacts with your formerly acquired knowledge
12[7 be led astray
1307 ....that may be wanting

21000000000 Ub-0ieod

[J 158---16001 00 100 By amonoid we understand a set....
2[1 By a group one understands a monoid...
30 The commutative law is not assumed
41 .....is defined by the following four conditions
5[0 The notions of ... defined for monoids carry over to groups as a special case.
601 it will cause no confusion to...
700 ...is taken to mean ....
80 monoid O O O

200000000000 D0 -0 1160

[0 112---11601 1[0 a grounding in calculus
2[1 it has been hitherto presented
300 the uninitiated
4[] asilod foundation in...
50 tedious calculations
601 Thus the absence of a reference does not imply originality on our part.
700 This book has its roots in...
801 Lively and illuminating discussions ensued.

230000000000 ob-oa24a0

(22---240 )10 the proof of most of geometrical theorems
0equation0 0000 OCOOOOOOOON
equalty D 0D O0D0O0O000ODOODO0O
alike D OO0 OOO0O
A0 O O or simply an equation 0 0O 0O 0O O
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500 to move and change theterms 00 00 0 O [

601 The study of arithmetic begings with(J [

70 O O instead of special cases, we often consider general statements
80 U U long or complicated statements

90 O O generalizing many specific statements

100 grouping symbols

1107 do the addition, do the multiplication

200000000000 ob-01sod

(148----15000 )10 Then by ... it will be enough to prove...
2[0 To prove....we shall....
30 for an instance of this see Lemma ...
401 ...this does not affect the validity
501 ...that they divide, or are divisable by...
601 facilitate our study

200000000000 b-0o1red

(176---1790 )10 ..this simple spring-mass system exhibits behavior of more complex systems.
201 aid in the understanding of ..
30 up-and-down motion of the ocean surface
4[1 ...the now famous formula...
500 ..all forces applied to a point mass..
601 (often referred to as just ..)
701 We emphasize the word approximation, for although mathematics is frequently treated as a science of
exactness, mathematics is applied to models which only approximate the real world.
81 the forces of action and reaction are equal and opposite
901 ...occur widely
1000 ..that the equation purports to model
1107 ease of understanding

U 0ODODOUOOU0oooon-0esd

[0 96----9901 [0 100 The following are...
2[0 the compound proposition ... and its converse...
307 all choices of truth values of the variables.....
4[] the final columns of...
500 where the truth values of P and Q agree
60 to reason with these senteces (reasoning with logical expressions)
700 .....pertains to all people.
81 this is more compact
91 rule of inference
100 in equal measure

2700000000000 o-0730
0 70----730 O 10 we conclude that...

2[0 Thus the line segment ....has the direction....
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30 In the notation of logarithmes,...

A[7 Itis important to realize....

500 it follows that....

6] computation by means of logarithms

700 ...is used mainly for theoretical purposes.
801 in the counterclockwise sense

97 in the form of an equation

1000 These equations are called differential equations, and their study forms one of the most challenging branches

of mathematics.
1107 ....are classified under two main headings: ......

2000000000 dunnb-0133d

(131----1330 )10 too restrictive to account for....
2[1 lead to confusion
30 With each newborn baby associate its weight in grams to the nearest gram.
4[] n-fold product
500 On closer examination we see that .....
607 .....is just an expression of the fact that ...
70 ...., then we can compose them to get....
81 A graphic way of expressing this equation is ....
900 in the accompanying diagram
100 ...we express this by saying that ...
1100 Asarule....
1207 Further we note that.....
1300 As an example, ....
1407 let ..... be given by....
1507 the equation (3) holds

20 000000oooonb-0arsd

(171----17500 )10 ...of degree greater than two
2[1 Using such arguments, it can be shown that ...
3 The next two sections contain further details on the graphing of higher plane curves.
4] But letting z=a gives ...
500 Continuing we get...
6] on the threshold of proving ...
700 So the question arises....
801 ...expended a great deal of effort

0D UuoDb-094d

(192--194[1 )10 a best or optimal solution to..
200 This point will be amplified in ...
30 outside of those values
4[1 the net force acting on a body
500 Be careful about...

61 we can not extrapolate broad generalizations from the particular evidence we gather about our model

700 We summarize the steps for ... in Figure..
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801 the problem under study
90 ampliy D O O O

oo uob-oi20

0 8---1200 I
A takes its value 3.
matched them against their fingers
To be more accurate
OOoooooo-0-00d
100000oooooooon
000000000000
3WoOoOooooooood
ADO0DO0DOO0ODOooOooooon
5000000

UuO0LOLO000oooon-0sed

1 46---5000 O 10 As mentioned earlier,..
2[0 .....we do not talk about area by itself, mstead we talk about the area of something.
300 ....the subject of analytic geometry
A[] Figure 2-5 illustrates some examples.
500 The point with coordinates (3,2) lies........
60 ...we agree that....
70 Points (a,b) with both a and b positive.....
8[1 with appropriate regard for signs,..
90 We shall discuss ....in more detail later on; for the present we confine our attention to.....
1000 For example, consider a circle of radius r with its center at the origin......
11070 and suppose P has coordinates (x,y)
1207 aright triangle whose legs have lengths .....
130 and hence,......
1407 ......be intemately intertwined.
1507 as needed.
1600 elementary concepts of plane analytic geometry
1700 the rudiments of calculus
1801 drawing graph of function

BIUOOLODOOUOOOoUUOD-043d

[0 38---4300 O 10 [ O listing each of elements would be tedious.
200 0O 00 would be impossible because they go on forever.
30 O O reduce many mathematical concepts to their logical foundations
4[] outside the scope of this book
500 asingle entity
61 belong to or to be contained in the set
701 contain or be composed of its elements
8[1 ..and from this generality the theory derive its power.
90 reduceto 0O DO OODO
1000 Strictly speaking,..
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1107 in a careful treatment of (] [J

1207 we shall not enter into the details of such proofs
1300 O O all the field axioms and the order axioms are satisfied by Q
1417 to the left / right of

1507 as illustrated in Figrue ..

160J it is customary to [ [J

1700 the ordering relation

1801 the point x lies to the left of ..

1907 without any reference to geometry

2000 geometric arguments

2107 ..are presented in analytic form

2200 0O expressions 0 O 0O OO OO

dpopoobuodooonnD-0ized

(124---12600 )10 1t may happen that...
2[1 the set with no members
300 In this situation....
4[] We also note....
500 a certain analogy with....
6] not to impose this restriction
700 taking A, B, C to be the set of ....
80 n-tuplen O O nO O

PO OO0 ooooo-oso

gobooo
functionalU D OO OOO0OO" ODOO” OO OO OoooOd
U uoooon-oirod

(167----17000 )10 ....equation in two variables has the form...
2[1 a limiting case of ...
30 the distance ...increases without bound
4[] by passing the plane ... through P
501 the equation ...takes on the form...
6] Thus the real graph (when such exists)
700 a very readable treatment of ...
8] Graph the following conic sections
&gt;

;oo ooooo-oen

(6---801)
100 The function [0 [0 approaches infinity as x tends to zero.(tends to, approaches(] 1)
2[10 Suppose D is an open set with its closure in G.[J with[J
30 00" satisfying” OO O such that”
40 (suppose, let, set,assume) D 0 0 00000 O000O0O0OO
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50 since,as,for0 0 0 Osinced D00 OObecaused D OO0 000000 OOOODODODO
60 by 00OODOOOaccordingtod D O OO OO
/dJo0000000* OOboboboboo” booo
Integrating the above inequality twice, we see that [J [J
00000000000 bO0oDbOoon
gl ifandonlyif OO iff0000D0O0O0OOODOO
90 suchthat O O * wheneverD O*>* (D 0D ODOO*»* O000OO%)
1000 For any number [0 OO O O Givenl O
110forallxwithO OO0 O0OO00OO*OxO
000booboon

O OODO0ODOoUODOoOooOoo-o3o
we have // one has

O O O O O The rotation of the line on x-axis forms a conicoid.
Now we investigate the integrability of the functions. (D 0D 0 OO0 0O O O....)

L0000 nb-0iesd

(164----1660 )10 ...are easy consequences of the definition
200 To carry out this proof
30 ....has important applications to .....
4[1 ....is a consequence of the Cauchy-Schwarz inequality
500 The converse statement is also true.

AU 0000 0O00oogn-oest

[0 64---6900 O 100 A quantity that can take on ..... values
2[1 ....these values need not have any definite relations one to another.
30 As stated before, ....
41 ...formula ..is valid
507 all we need to prove is that...
601 as illustrated in Fig. 2-7-1
700 If..., the proof is similar,...
801 in the foregoing section,..
900 when x changes from x to x+h
100 ....may be stated as follows
1107 the rate of change of position with respect to time
1200 In the example worked out in section 7.2
130 a way of obtaining.....
1400 We make the convention that ...
1500 This agrees with the fact that...
1601 the difference quotient ....has the value m....
1700 A line for which ...has slope 1.

A00o0o0obobouoodoon-0ised

(134----1360 )10 this shows g to be....
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2[0 find a ...to satisfy.....

30 ...which will be taken up in greater detail in VVol. 2
A[] Later we shall meet many applications of this lemma.
50 ...is 1 dollar better off

6] come out even

700 In a complete account...

8] what can be said about ....

90 Show that ....00 [J .....

1000 composing mapping O O O O

2000000000000 -0 1450

(143----1450 )10 ....to fit it into your formerly acquired knowledge
2[1 teacher's purpose in the classroom
3[] vary the words
4[] obtain the same effect
500 to collect and to group questions and suggestions....

Aad00o0b0bbododon-0oimng

[J 106----11100 00 101 to attack this problem
2[1 it can readily be solved by..
30 the more general problem...
4[] an n-element set
500 choosing the elements one at a time
60 ......, as asserted
700 straightforward approach [0 [0 [0 00 O
80 ungroupeddata 0 O O 0O O O
900 ...areinerror
1000 ais approximately equal to b
110aplusbintoaminusbdinto0 O O" O

A00000000000n-0isesd

(180---183[1 )10 a wide range of applications
2[0 horizontal translation of a solution
300 itis not reasonable to think that...
A[] per unit population
500 the effective growth rate
60 an initial population of ...
700 The two constant solutions,... have significance
81 the carrying capacity of the environment
91 a population (such as humanity)
100 separate variables to get...
1100 Then integrate to get...
1207 the flaw in this reasoning is that...
1300 ...this simple analysis would dictate
1400 multiply through by b
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AS000000O0000gn-0esd

[J 59----6301 O 10 In everyday usage of the language,....
2[1 ....these words have ...meanings.
30 the common use of the term...
4[] The important thing here is that.....
50 ....how to carry on after a given start.
61 the essential thing is that....
701 For brevity, the notation.... is used to denote...
81 Unless otherwise specified, ......
90 The main question we are concerned with here is to....
1000 To treat this problem,....
1100 The analogy carries over to.... as well,.
1200 and we leave it for the reader to define the symbols.....
1300 The basic rules for dealing with........ also hold for.....
1407 formulate these theorems

U000 bobuooooon-o21d

[0 18---2100 O 100 To deal with some more complex practical problemsd O [
200 O O analytic geometry and calculus, which belong to the higher mathematics.
300 Mathematicians study conceptions and propositions.
41 Axioms, postulates, definitions and theorems are all propositions.
500 symbols Vssigns (D O 0 0O 0)
601 the centric place of mathematical methods(] [
700 An equation is a statement of the equality between[] [
81 on the peprformance of the indicated operation
90 An identity is true [
1000 An equation which is trued [
11070 To obtain the root or roots of an equation] [
12010 To solve an equation] [J
1300 0O O almost every problem gives us one or more statements that [ 0 O O O 70 O statement 0O O

Ar0o0oobobuo0ooon-osen

[J 54----5900 0 10 be illustrated schematically
2[1 ....are called ....., or, more briefly,...
300 schematic representations of...
4[] .....expressed in function notation.
S0plot0 OO0
60] .....has the property that...
700 the inverse function to f
8[1 Observe that....
91 in the general case,...
1000 the equation... may have no solutions at all
1107 .....to admit an inverse function
1207 It is desirable to know that ...
1301 the rise of modern analysis
1400 In the extended sense,...
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1507 .....serves many a practical purpose
160 Not speciified by....

1700 some other form of description
1800 admit of no...

1907 desireable to serve as .....

2000 .....isincorporated in.....

A0 00o0bogboonob-gi19d

(188---19101 )10 ...is depicted in Figure ..
200 This is in contrast to the situation for..., in which...
30 Recall also that ...
41 at each succeeding step, ..
500 The main difficulty with ... is the need to ...
6] Once that is done,..
700 convert such a problem into the current form
801 for more information, the reader may see ...
900 To be specific,..
1000 In the problem of ..., we produce:...
110 The reason for doing thisis given in ...
120 Also,...
130 Now let's focus attention on..
1407 an outline of a procedure
1507 real-world examples
16017 real-life situations
170 the verbal statements
1801 mathematical symbology
190 ...fall into two main activities
2007 ...seeks to explain are...
2100 You may choose to ...
22[1 the effect of ...may be relatively small

AAU0oDo0bobuooogogn-ooeot

(0 84----9000 0 101 the proof ...is valid for...
2[0 The same argument with Sand T interchanged...
30 We denote ....as an n-tuple...
4[] by contraction from...
50 hold trivially 0 0 O O
6] the underlying linear sapce [0 00 00 00 O O
700 by induction on...
801 there is associated...
900 in many diverse fields...
1000 make wide use of...
1107 use ... to good advantage
1201 read with understanding
130 be reduced to...
140 this belief is now known to be untenable...
1500 Specifically for this case,...
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1600 equations in n unknwowns
1700 in the sense that...
180 polynomial inx [0 O xO O O O

o0 bbb0ooounDb-oi23d

[0 122---1230 O 100 the definition is sufficiently clear...
2[1 a grouping together
301 keep to this convention
41 in the contrary case,..
500 no considerations of order or multiplicity enter
6] In a more precise form this can be stated by saying that ....
700 in the real world
81 too free a use of set-theoretic notions can easily lead to contraditions.
9] There are several ways of doing this,...
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