i® R B M B R A Az ‘
WEREHMARIF R A0 '

Y > =
A g A % AL
eople’ s Education Press




g—8 (k)

REH M SR A
WEREHEMHARF LD

A A Je ArrA Rt
People’s Education Press




*EE W
2HHEERRPEHBS RERBITE - 48)
MATHEMATICS
B (L)

W B M B R M
PIERBHEMPARIF LS L
*

AA Mo A w57 2L H R RAT
(Ik=VMEHE 555 HR4: 100009)
RIk: http : //www.pep.com.cn
EERFEODRT BN 2EFEBELYE
FrA: 890 ZEkK X1 194 K  1/16 EN3K: 10.75 ¥ : 240 000
20024F 6 A% 1AL 2002 4 7 A% 1 ENRI
EN#: 00 001~ 10 000

ISBN 7107 — 15516 — 4 -
G - 8606 (i) EM: 11.60 7T

EENTE - BOHEAEBHESEEEY - FFE LR
MAIMEN., HREMBE, BWRE, F5HREKERESR,
(BEFEMbE: EETHFENMNKFRE =X 13 58 HF%: 100078)

HiF




ES o=
5l = &
% Il
% K X
M E *
M E &l £
mE R R
A E R
X HER
FHE B
H &

e HREK

5 & x| & A KA
ENE T Y

(W TG HE A )

% A £ T X #1128
£ NERR BEE
FAL I & TR ST
FRE  FEHZx RER
#%8#F REK & i
EARE

TR &

£t IHA Ok K
AR S

iR E Ananthan Suppaiah
%] & &

0
B+




RIEMEBESPHMSB

i B

MEREFRUTES A, PEELKF. X, RFLESFTHLELEHY
REHREE, PEASIXENAELOLER, U4HLS, ETRLEERR
B, ERABE- NN RENEELL RN N EETEH. EXRHHE
T, SAK. SREERBANNETAT, BHEREGEAR TN RERE T2
AWEEXT, CERABLNBYEE,

HTERRBTOHENEE, EARFHEREACNRERM TR % F
FRAFLXELBRE B PR, BERE. WHE, ¥, Y. Fit. b=
AT BB, BARKE B S, ,

RERERBEFIM, RESERLTHEERT, ARKHE B HRY
(2HHLEBBRAFFHAS (RBBITA - LB)) BEMR, TE/LZTRE
BENERRIEREA, BTN B P AR T, R EH b
WS ERER, EEHa RN B RS INREHR— R AR BE.

HTEREFRANAMEARBENEERE, BEAMFAL AN EREH
HFRFRECREFTAEBRHFARTF LN, EENABREENE R fHE
£ RBREE, DARERA BT N4 L RERFR,

BNWEER: UAEERTENAKR, UWERATER T LT,

ABRE RS, B AN ARRK LR, £RATERELH
—REL,

R KA AV EFEF BB E LR YR EL RN, FEXEHM
BrE. BEVR.

#3E. (010) 64016633 # 6753 Hobk. b ¥ R A7 55 & (100009)
. fEE. (010) 64010370 REHRAM R PT
Email. dWhy@‘pep. com. cn : NEBRBEAMFRITE FL
AALAxrA R
R EAE S VIO AL

2002 4 6 H




EH (HF) #MB

f/

1 %A

(HHFERETAEBS GABRBITA) - ) RRIEBF I 2000 F0AAH (42 HH
Tl P FRAET GAREITHD) M (2 HH#1EEm R EBFEBERN GRBBITHD)
HIRLRE . AR 1999 e EHE TS M, EME -T2 H KR s b EH
B GREAS) - $2F) BORAE EHTBITH. HXKEITHESEAR. 3HE “BEEmmIR
e, mEEER, EERRT BB, EYMEE LIS E IR RRS, BASE
FEMG G, R, B . RemRENMS EXE VR EEEMEIEAN T, LA
HRFHFTHRNRE, AT ESTHEFRE.

TERTHE, BENFELSEEFMEENR - BROEMEET. S TEMNMRE, S
— S RE AR B EEER . SUERHERR . RSB A ORI, IR AR BHTE
SCERRES) . RE I WEE N FE AL A TERE S, EHEEMSHERR, IR —RFEME S
Rk R IR IR A M I Hl A

(ZHFIEERZTFHIMT GREBITA) - %) ATER () aE=M, HPg
— . B MRAEIRA, 2SR B TFT, B4R BEMREBIRA, EE=%
A, By RE 1 A 1 Bsh, SRESH1N 2 PR 4 IRE,

XEBHE M aN L. TRAS, S5ftE— L. TSGR, 2462 B
B (b, NEEEEGSHEEE. K. $FI=%.

EEHERG LA TR

1. BEHEATELEMNGIE. (FhEENETNIA, B¥EVE TSI X —E 0B,

2. BB =K. %, I, BISHM,

% DESTHB/NTREZENAEN T, RS H.

T BNYE— BB SR, RN SMEER, DEGRRE « SRBFEEE AR,
AR I B4 .

HAZHE BERRWAEISHEYE, 44 A. BHA, A AERETFEAZEREE W, 4
HoJ @B BHBWHE —EMRIEE, ME EAIERE, MtSaR A%,

3. BEANREHHKHANESE], AFNARE, ¥JERMTFEERWAE,. 2%
Pl =45, HEILENSE,

4. BEMA —ERREAEBFZROBIEAOR, SRS, &Y RMRE . k¥
X RN RREERER.

AEFHARBFHBHEPEEEZERE, Kb (8% B—M (b FiABAhELE.
TH—ERHE, SHENE. ZRE, TP, B, BRE%, FERBIEHRS. %
B, HRAEEE . _

B B (B FRRARAERESSRTEALE, R2E, W5, HRs. BERs
FAESRHEREL, FRRRROCBRE. SMARBITIHAE . SUE. FTH—. Bk, BES%,
TEHME N HES . KEh, FRARNLE .

FMEMEHE TR DNERMEERRALSHEEL, MEFAE,

ARHEF BT FEHZE
2000 4E 3 A ‘ij




Chapter 1  Set and Simple Logic

] Set XD D P 4
L1 - Sab ssssssssnse et teettteteeteteetetaatataeenetatentanaensenannnans 4
1.2 Subset, Universe, Complementary Set +=++eseeseseececsanas 8
1.3 Intersection, URIOn ssseseecsesesssrossessssssscssascnssones 11
1.4 Solutions of Inequalities with Absolute Value «+s+++++ 15
1.5 Solutions of One-Variable Quadratic Inequalities «+++++- 17
Reading Material Number of Elements in a Set  =+eseeee- 24

[ Simple Logic [t oo sseeru 2
1.6  Logical Connective =sssssssssssrassrsererneerussessieerncensnes 26
1.7 Four Types of Propositions se=s++s+++sesesesrsursnrannnnes 71
1.8 Sufficient Condition and Necessary Condition «+=+see- 37
SUMMAry anNd REVIEW  seeccecccccccctcctcsccscscsccccscessssssssses 42
Reference Exercises for Review ]  ccccrcecreiiiiiceenes 46

Chapter 2  Function

Mapping and Function [t ITIITIr et reuunurruus 50
2.1 Mapping «eceeeessceeccrnseesttattuittiettiitiirriereeeia. 50
9.7 Tnctinn wessbswesses cosansiss.osmusenesiossisssis sosesnmmre sanmns 55
2.3 Monotonicity and Parity of Function «+sssseseseecececnnes 63
2.4 Inverse FUNCHON  e+ecessesssescassscansesasesssanssssnsesscans 71

Exponent and Exponential Function R TIrITETTTETIPIEPEPRPS 7
2.5  EXponent wseissivssecis sosnmmsensrrasrsnrassnsensunsovaanusngs ovi 77
2.6 Exponential FUNCtion ++++sessesseesrrrrarrareerurenianennns 83

Logarithm and Logarithmic Function [EEETTETTIPITPRPPrPPrPs 87
I BTt T —— 87
Reading Material A Brief History of Logarithm

and Exponent seestesesessrcceascrncreannane 93
2.8 Logarithmic Function sereesesesesseseserencaraniecnnncannnes 95
2.9 Examples for Function Applications seetesessesesesceens 99
2. 10 Fiald Woile svonswwns sonemmsmnnunonnsnsissssnissssspenensmsreves 104

CONTENTS 1



Reading Material The Mathematical Model for

the Motion of a Freely Falling Body A (2) Z%gtz ------ 106
Summory ANA REVIEW cececcccecssscscssssascccsscssssssssssssssans 109
Reference Exercises for Review [[ ceeereececcccancccananns 117
Chapter 3  Number Sequence
3.1 Number Sequence +eeesseeeesseeesetiasertiierrnneerannnns 122
3.2 Arithmetic Series esesessccescecescstseccassccccceccncccnscsons 127
3.3 The Sum of the First n Terms of Arithmetic Series *++*+* 132
Reading Material Calculations on Deposits ++sssssesseses 138
3. 4 Geometric Series -------------------------------------------- 141
3.5 The Sum of the First n Terms of Geometric Series *++++ 145
3.6 Studies: Calculations about Payment by Installments +++«e 150
SumMMAry adnd REVIEW seeeccccccctccscrcccctceccasssssscccssnsssccns 154
Reference Exercises for Review [[| teeetecrccccceccaicannns 157
Appendix
Some Nouns in the Book with Chinese Translation se++=++-+ 161

2  Mathematics Volume | (Part 1)



N

Some Common Symbols in This Book

& €A
& y€ A
{9 "'9} {av b9 Cy °°°y 71}
{1} {xEA|p(x)}
&

N

N* or N+

Z

Q

R

C

- BZA
& B&A
& BZA
U AUB
N ANB
C ( AB
[’] [a’ b]
() (as b
I:s) [a, b)
(9:| (a9 b]
f: A_’B

x belongs to A ; x is an element of set A.

y does not belong to A ; y is not an ele-
ment of set A.

the set consists of elements a, b, ¢, ***, n

the set consists of all elements in A with

the proposition p(x) being true.

empty set.

the set of all non-negative integers; the
set consists of all natural numbers.

the set of all positive integers.

the set of all integers.

the set of all rational numbers.

the set of all real numbers.

the set of all complex numbers.

B is contained in A ; B is a subset of A.

B is contained properly in A ; Bis a
proper subset of A.

B is not contained in A ; B is not a sub-
set of A.

the union of A and B.

the intersection of A and B.

the complementary set of subset B in A,

the closing interval of numbers in R from
a to b.

the opening interval of numbers in R
from a to b.

the right-hand-opening interval of
numbers in R from a (included) to b.

the left-hand-opening interval of numbers
in R from a to b (included).

the mapping from set A to set B.
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See the FolloWing problem.

A school held a track and field event in which, 8 students
from a class participated. The school then held a ball game in
which 12 students from this class participated. How many
students from the class participated in these two events? If
your answer is 20, you might not be correct, since it is possible
that some students could participate in both events. The
answer 20 is correct, only if each student participated in only
one event.

To solve and describe the above problem involves knowledge
of set and simple logic that we will learn in this chapter.
Preliminary knowledge of set and logic is an important basis for

studying mathematics in senior middle school.




1o Set

The word set was already encountered in junior middle school
mathematics.

While studying the classification of numbers in Algebra for jun-
ior middle school, some terminologies like “the set of all positive
numbers”, “the set of all negative numbers”, and so forth, had been

used. For the one-variable linear inequality
2x—1>3,

all real numbers greater than 2 are its solutions. We may also say
that those numbers form the set of the solution to this inequality,
and the set is called simply, the solution set to this inequality.

From studying circles in Geometry for junior middle school, we
know that a circle is defined as a set that consists of all points with
distances to a fixed point equal to a certain length. Any geometric
graph can be considered as a set of certain points.

In general, the collection of certain specified objects form a set.
For example, “all members of the basketball team in our school”
form a set; “the pacific Ocean, the Atlantic Ocean, the Indian Ocean
and Arctic Ocean” form a set as well. A set is expressed generally by
a pair of braces. The above two sets can be expressed respectively by
{all members of the basketball team in our school}, and {the Pacific
Ocean, the Atlantic Ocean, the Indian Ocean, the Arctic Ocean}.
For convenience, capital Latin alphabets are used to denote sets. For
example, A = {the Pacific Ocean, the Atlantic Ocean, the Indian
Ocean, the Arctic Ocean}, B={1, 2, 3, 4, 5}.

The following are some common number sets and their nota-
tions:

The set that consists of all non-negative integers is simply called
the set of non-negative integers (or the set of natural numbers), deno-
ted by N. The set of non-negative integers except zero is called the
set of positive integers, denoted by N* or N,

The set that consists of all integers is commonly called the set of

4  Mathematics Volume | (Part 1)



integers, denoted by Z.

The set that consists of all rational numbers is simply called the
set of rational numbers, denoted by Q.

The set that consists of all real numbers is simply called the set
of real numbers, denoted by R. '

Each object in a set is defined as an element of this set. For
example, the elements of the set “the largest four oceans in the
world” are: the Pacific Ocean, the Atlantic Ocean, the Indian
Ocean, and the Artic Ocean.

Elements of a set are usually denoted by lowercase Latin alpha-
bets. If a is an element of set A, then we say that a belongs to set
A, denoted by a€ A. If a is not an element of set A, we say that a
does not belong to set A, denoted by a A (or a€ A).

For example, let B={1, 2, 3, 4, 5}, then

5€ B, %GEB.

More examples, 6€ N, %EQ, %@Z-

Elements in a set must be defined clearly. When a set is given,
it is definite for any object whether it is an element of the set or not.
For example, for the set of “the largest four oceans in the world”, it
contains only four elements: the Pacific Ocean, the Atlantic Ocean,
the Indian Ocean and the Arctic Ocean, but any other object is not
its element. As a further example, “all small rivers in our country”
can not form a set, since objects that form the set are not defined
clearly.

Elements in a set are distinct from each other. That is,
elements in a set can not appear repeatedly. If two of the same
objects appear in a set, they must be considered as one element of

the set.

@ @@ @@ @ @ @@ e @@ @rere@ier@ere@rrec@ereo@rera@rres@rree@eren

Training Exercises

1. (Answer Orally) Identify the elements of each of the following sets:
(1) {all even numbers greater than 3 and less than 11} ;
(2) {all numbers whose squares are equal to 1};
(3) {all divisors of 15}@.

2. Insert a symbol €, or & , in each of the following blanks:

@ @@ @ @ern i@ @eeee@

@ All divisors appea
ring in this book are posi
tive, unless otherwise speci-

fied.

Ghiiier 1+ St Shigl Lenhs | B



@ Sometimes, the ver-

tical line can be replaced by

a colon or semicolon, deno-
ted by

{xr€R: r—3>2}
or {x€R; x—3>21.

Fig. 1-1

° 1. N, 0 N, —3_N, 05_N, JZ_N; :
1.7z, 0_Z, —3_1Z, 0.5_1Z, +2_1; :
©1.Q 0_Q —3_Q. 05_Q VZI_Q :
1 R, 0 R, —3 R, 05 R, 42 R H

Enumeration and description are the usual methods to express
sets.

Enumeration is a method of listing all elements of a set, one by
one,

ixample The set of all solutions to the equation x> —1=0 can
be expressed by

{—1, 1}.

Remark In the set {—1, 1}, there are two elements. In gen-
eral, a set that contains a finite number of elements is called a finite set.

For one more example, the set that consists of all odd numbers
greater than zero and less than 10 can be expressed by

{1, 3, 5, 7, 9}.

Description is a method of specifying a set by a defined condition
which determines whether certain objects belong to this set or not.

For example, the set of all solutions defined by the inequality
x—3>>2 can be expressed by

(rER | z—3>2}0,

Conventionally, if the sense of x € R is well defined from the

context, the set can also be expressed by
{x | x—3>2}.

Remark In the set of {x | x—3>2}, there are infinite ele-
ments. In general, a set that contains infinite elements is called an
infinite set.

As a further example, the set of all right-triangles can be ex-
pressed by

{x | x is a right-triangle}.

To see one more example, the set that consists of all real num-

ber solutions to the equation x> +1=0 can be expressed by
{xER | 224+1=0}.
In this set, there are no elements. In general, a set that does not

contain any elements is called an empty set, denoted by &J.




To represent a set graphically, we draw a closed curve, the
interior of which represents the set.

For example, Figure 1-1 represents any set A; Figure 1-2 repre-
sents the set of {1, 2, 3, 4, 5}. -

Training Exercises

1. Express each of the following sets by an appropriate method, then tell

which are finite sets and which are infinite sets;

(1) The set of all natural numbers greater than 10; ' Fig. 1-2
(2) The set of all common divisors of 24 and 30; :
(3) The set of all solutions to the equation 2> —4=0; ¢

(4) The set of all prime numbers less than 10.

2. Express each of the following sets by the description method, then tell ¢
of which are finite sets and which are infinite sets: ;
(1) The set of all common multiples of 4 and 6;

(2) The set of all even numbers;

(3) The set of all solutions to the equation 2° —2=0;

(4) The set of all solution to the inequality 4x—6<C5.

@ @ @ @ @ @@ @@ @ere @ @ere @ @eec@eeee@eere@en

Exercises 1.1

1. With symbols €, or &, fill in blanks:
(1) A={x | 2*=x}, then —1 ___ A;
(2) If B={x | 2’ +x—6=0}, then3 __ B;
(3) f C={xeN| 1<2<10}, then8  C;
(4) I D={x€Z | —2<<x<3}, thenl.5 __ D.

2. Each of the following problems indicates all elements in a set. Try to
express the set by an appropriate method and tell if it is a finite set or an
infinite set:

(1) Colors of the national flag of China;

(2) The highest mountain in the world;

(3) All natural numbers composed of part or all numbers from 1, 2 and 3
without repeat;

(4) All points in a plane with a constant distance /(>>0) to a fixed point.

3. Express each of the following sets by an alternative method;

(D {1, 5}; (2) {x| 224+x—1=0};
(3) {2, 4, 6, 8}; (4) {xEN | 3<<x<T7}.




@ < can be replaced
also by C. = by D; and
& by ., L by D.

Fig. 1-3

1.2 Subset, Universe, Complementary Set

1. Subset
There exists containing relation and equivalent relation, between

sets.

First, let us look at the containing relation between sets. Sup-

pose that
A=41, 2, B}y B={1, 2, 3, 4, 5}.
Set A is a part of set B, then we say that set B contains set A.

In general, for two sets A and B, if any element of set A is also
an element of set B, then we say that set A is contained in set B, or
that set B contains set A, denoted by

ACB (or B2A).
In this case, we also say that set A is a subset of set B.

If set A is not contained in set B, or set B does not contain set
A, then it is denoted by

ALB (or BPA)O,

We agree that the empty set is a subset of any set. That is, for

any set A, we have
FCA.

Now let us look at the equivalent relation between sets. Suppose

that |
A={zx | 2*—1=0}, B={—1, 1},

where set A and set B have the same elements. Then we say that set

A is equal to set B.

In general, for two sets A and B, if any element of set A is an
element of set B, and conversely, any element of set B is an element
of set A, then we say that set A equals set B, denoted by

A=B.

The following conclusions deduced from the containing relations
and the equivalent relation between sets.

(1) For any set A, its any element belongs to set A itself,
hence ‘

ACA,
any set is a subset of itself,

The concept of “true subset” is often of concern. For two sets A
and B, if ASB, and A% B, then we say that set A is a proper subset
of set B, denoted by




ASB (or B2A).
It can be illustrated by Figure 1-3.

Clearly, empty set is a proper subset of any non-empty set.

It is easy to see that for sets of A, B, C, if ACB, BCC, then
ACC. In fact, let x be any element of A, then x& B since AZB,
and x& C since BEC, therefore AC.

Similarly, for sets of A, B, C, if A=B, B&C, then A&C.

(2) For sets of A and B, if AB, and BEA, then A=B.

Example 1 Write out all subsets of the set {a, &}, and tell of
its proper subsets.

Solution  All subsets of the set {a, &b} are S, {a}, {b},
{a, b}). Among them, &, {a}, {b} are proper subsets of {a, b}.

Example 2 Solve the inequality x — 3>>2, and express the
result as a set,

Solution x>5

The solution set of the inequality is {x | x>5}.

Training Exercises

|. Write out all subsets of the set of {a, b, ¢}, and identify its proper*

subsets. H
2. With an appropriate symbol of €, €, =, =2and &, fill in each of%
the blanks:

D a {a}; '
(2) a {ay, by c}; :
@ d {as by c}y
C W {a) {a, by c}s
c ey b {by a);
T (® {3, 5) {1, 3¢ 5y 7}y
¢ (D {2, 4, 6, 8 (2, 8);
To® g (1,2, 3.
! 3. (1) Solve the equation r+3=%—5, and express the result as a set;é

(2) Solve the inequality 3x+2<4xr—1, and express the result as a set.

2. Universe and Complementary Set
Let us look at an example.
Suppose set S is the set of all students in a class, set A is the set

Chapter 1 Set and Simplé Logic 9




