
． General function 

Mapping & functions

Definition: one-one/ many- one  
                 F: A —- B  A is the domain of f   B is the range of f 
                 Every elements in A must be mapped to a elements in B
Injective单射 one to one  
 surjective  满射 every elements in the range has an error pointing to it
 Bijective  both injective and surjective

Function composition

A—B—C = f(g(x))=f o g(x)
*Relation with set theory 
How to compare the cardinality(sizes/ the numbers of elements in the sets) of 
two sets
finite count the numbers and then compare 
Infinite  for those who can established a one to one correspondence between 
their elements eg(the sets of all natural numbers &the sets of all integers’ 
cardinality are the same ) for those who can’t their cardinality are not the 
same(eg the sets of all real numbers is bigger than N)
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Domain& range 

Find the domain 
 elements under√square roots >=0
Elements as denominator  can’t be equal to 0
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Range : Find the range of fix : Fx-x2 EPE=F* YTE)
2.
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Graphs and functions under the coordinate system 

Shifting& translation 即上加下减左加右减 but why？
A units to the right 
X’=x +a ——x=x’-a
Y’= y———y=y’ 
Y=f(x)—y’=f(x’-a)—-将x’y’⽤xy表示 y=x-a (此 x⾮彼x)
A units above 
X’=x———-x=x’
Y’=y+a ——y=y’-a
y=f(x)—y’-a=f(x’)——y’=f(x’)+a---将x’y’⽤x y表示 (此 x⾮彼x 所以y=x+a
．

↑ ATTE !!
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#2#



Given a function f(x) = X-2X3+1 (Don't simplify
11) The graph of function aux) is obtained by shifting the graph of
f(x) 2 units to the right and i units down

, find go

FFFANDF:EXTITITD:TX
f(x) =(X-

*
-2(X-2)3+1-1 PTX

(2) The graph of function hex) is obtained by reflecting the graph
of f(x) with respect to the lineXI find has

E

= - ↑
f(x) = (+y-x)---y-x33+ 1

Drew ==4-Xtil

13) The graph of function is SCAD is obtained by reflecting
the graph offix with respect to the liney =2

. find (10)

Y = 2 f(x) = 4- (xz+y
f(x) = 4-X*+2x-

ynew= 4-y

up ThegraphoffunctionisObtainedbyrefleis
(t, -) find + (4)
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Even & odd functions 
Even :f(x)=f(-x)
Odd: f(x)=-f(-x)
    f(0)=0

f(x)+f(-x)=0
Odd*odd=even   odd+odd=odd  odd*even=odd  odd+even=nor

 

eg : fix) is an odd function in R
,
when X-0f(x) =2x*X ,

then full=
"f(x) is an odd function 352 f( -) = 2x1+

:. f(x)= - f(-X) f(-) = 3
Xs0

f(-x)= 2x+X - f() = 3

fu) = =3
f(x)=-f(-X) = -2x-X

181MX

fix) is an even function a guy is an odd function ,
then

#) f(x)+ 1g(x) is an even function ifi. even

fi-x + 1gc-x))H -X5f(glE of FEE odd
: f(x) =f(x) g(-x)= -g(x)
" f(x)+ 1 = g(x)

=f(x) + 1g(x)) even

4) If(i +g(x) is an even function

(f(-x) |+g(-x)
= (f(x)) -g(x) neither

For an odd function f(x) .
XER f(2-5)+fit) =

①Effiz)+f) = f(2-)+ f)- 2+1)
" f(x) is an odd function
f(x) =

- fc-x)

in f(2-1) +-2+if =0

State whether each function is even or odd prove your statement
al f(x)- (x-1 D f(x)=(-)

iii) For Domainfix

= if DomainPT
T

=(x + 1) +Fix-1)
f(x) = -(x+ #20 1-X+0

/A neither 1 #X

old function <A
C



Inverse function
F-1(x) is the inverse function of f(x)
函数图像关于y=x对称

K
M! Many- one is! !

eg : fix):x f(x)=* (024 =3)fix)=X X (XI - E)
y:X

y= y :x+X
2

2 Y = 2+5X 9 FRE !"

X=-Y
(0= X (3) y++ = (x+2)

NX20 BEbyGrange
yz-A7X2-E

y =-(x-1) - 2
f(x)= - (x-1) -2xz1 fix) =

NOTE:
I

y = -(-y- 2

Y = = X+1z

y
=-x-

X =
-1 -Y
Y=1 -X (XEt)

The sufficient and necessary condition for the proposition "f(x)= Xsax-
is inventible on [1 . 2) is
EPTEGE"-. " E11 ,2STEER
TAILE->At

#
X:=E :-= aa+ 1/922.

1-00
, 17 & [2,

+a)

Given flax+1 = YX+7 ,
then what is fre ? B

3X+ 1 :t fit)=
3X=++

=E f(t):4 +2)

x++ 17fit)=x*+7 fix :
-

> AABE3fit)= f(x)=
3

**F
1) (sil fix) Inverse function
2) fix) is symmetrical with gu with liveyex
3) f(x) & g(t) are mutually inverse



MonotonicityTHE
increasing decreasing :E
X . <x2 => f(x,) < f(x2) x,<X2 => f(x) >f(x)
EX
f(g(x)
X.> fA+ X .2x2 flugh It

g(X.) >gur)
g(x.)<g(Xr)

f(g(X) /<fig(x2) figxi) <figuxe)
L

increasing function

X, 2 fi X,- #95
g(x1) >g(x2) g(Xi) < g(z)
figcx)(<fig(x2) figcx) < figur

decreasing function
eg : For an decreasing function f(x)· let mifca) ,

n=fat) thenm

fra)-flaty = alca-1) = a- - a+ 1 = (a-
*

+E >0

flat >fears
1 : Decreasing
· 5 man

prove that fix: -X is decreasingnota)by definition.

IfBRE eg : Discuss the monotonicity offu
#XX2& x22
Decreasing Decreasing

i : Decreasing
Let X.Or <D.Xv if Joy2 increase if y ,>Y2 decrease

f(x)-f(x) : -X-L-E in Decreasing.
= -X-+ z

=-- D+&

135F !!!

+Mr·Ef(x) =frx) >o

fix) >foot



TEIEsI THINK Monotonicity&. fr)fu**& 0.
#02Fi !

The even function ful for x = -2., 27 is decreasing on

20.
2]. Then what is the range of m such that formyfimy
even function

11-m/2 (m) -21-m[2
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For an even function fix increasing on[0,
+N)

,
solve the inequality

f (2x-1) <f(i) I
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