
7

b a b a ( , )a b

.( )sin ,3 0 ( , )1 2 ( , )3 1 b a

( , ) ( , ) a c , b da b c d= ⇒ = =  
( )2 2 1

3a b++ −−, ( )a b2 1 2−− ++, b a

 

 
2 2 2 1 2 2 2 1 3

2 3 2

1
3 2 1 3 6 53

a a a a a a

b b b b

+ = − ⇒ − = − − ⇒ = − ⇒ = −

− = + − = + ⇒ − =
×'''" 44 5

4b b⇒ = −

⎧
⎨
⎪

⎩
⎪

  

B A
B A

R A B: B A R

( , )2 8
 

2 3 5, ,32 3 5, ,32 3,2 3,
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{( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( , ) , ( ,3 2 4 2 4 3 5 2 5 3 6 2 6 3 6 5 7 2 7 33 7 5) , ( , )}  

 
R x y== ∈∈ ++ <<{(x,y) | x,y , }N 2 112

2 112x y+ < y x  

o¬H x y y y= ⇒ + < ⇒ < ⇒ ∈ ⇒1 2 1 11 9 1 2 3 4 5 6 7 8 1 1 1 2 1 32( ) { , , , , , , , } ( , ) ,( , ) ,( , )) ,( , ) ,( , ) ,( , ) ,( , ) ,( , )1 4 1 5 1 6 1 7 1 8
KUo¶ Z»p 8

� ��������� ����������

� �� ��o¬H

o¬

KUo¶ Z»p 2

x y y y= ⇒ + < ⇒ < ⇒ ∈ ⇒2 2 2 11 3 1 2 2 1 2 22( ) { , } ( , ) , ( , )

HH jnHkºj¼]» ÁHoMÂ÷ÃLö nHk£¶x y y y= ⇒ + < ⇒ < − ⇒

⎧

⎨

⎪
⎪⎪

⎩

⎪
⎪
⎪ 3 2 3 11 72( ) .

 

R

( )k k1
2

2 1
3, ( k , )2 1 1−− −− ++b

k b+ = (  k b (  k b− = (  k b (
R {(x,y) | x,y ,| | | | }== ∈∈ ++ ==Z x y

 (   (   (   (
R A m m m== ∈∈ ≤≤{ | , }Z 2 4 R x y x y== <<{( , ) | }

 (   (    (   (

B A B A

--

-36

f {( , ) , ( , ) , ( , )}2 5 1 1 2 5 3= − − f {( , ) , ( , ) , ( , )}1 5 1 1 2 6 3= − − x

c b (a , )c ( , )a b
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B A

A

   

y

   
m f == −− ++{( ,m ),( , ),( ,m),( ,m ),(m, )}3 2 1 2 3 2 42

 m   (   (   (
m m= + f ( , )3 2m ( , )3 2m  

m m m m m2 2 0 2 1 0 2− − = ⇒ − + = ⇒ =( )( ) m = −  
m

m f= ⇒ = − ⇒2 3 4 2 1 2 2 2 4{( , ) , ( , ) , ( , ) , ( , )}

m f= − ⇒ = − − − ⇒1 3 1 2 1 2 1 1 4{( , ) , ( , ) , ( , ) , ( , )}

m = −

a b

  45 (    36 (
  (    (

 
− = + ⇒ = − ⇒ = × − = −4 1 5 9 5 452b b a b ( ) a a + =2 5

 (   (   (   (

y  
y
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 -a

 (    (
2 122

 (    (
 -n m f m== ++ −− ++ −−{(m,n),( , ),(n , ),( ,n ),( ,m )}2 1 1 3 1 2 32

 (   (  (   (
 -a c

b
f == −− −− ++ −− ++ ++{( ,a a ),( ,b),(c c, c )}2 4 6 2 3 3 52 2

1
2 (  32 (  12 (  3

2 (
 -

 (   (   (   (

 -
 (
 (
 (
 (

 
Domain D

x

f

f == −−{( , ),( , ),( , )}2 6 1 4 3 3 f :  

 
Df = −{ , , }2 1 3 Df = −{ , , , }2 0 4 7

Df = −∞ − +∞( , ) [ , ) ( , )1 1 2 2 Df = −{ , , , }9 3 2 4
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Range R

y

f

f == −−{( , ),( , ),( , )}2 6 1 4 3 3

 
Rf = − +∞[ , ) Rf { , , }1 5 7 Rf { , , }6 4 3 Rf = −{ , , , }2 9 6 3

f

( , ) { }− +∞ − −2 1  (
( , ) { }−∞ − −3 2 (
( , ) { , }−∞ −3 0 1 (
( , ) { }−∞ −3 0 (

y f  
R ( , ) { }f = −∞ −3 0  

B A B A

A B= = →{ , , } , { , , , , } , f :A B1 2 3 1 2 3 10  
f {( , ), ( , ), ( , )}1 2 2 3 3 5  

B { , , }2 3 5 { , , }1 2 3 f

k l { , , }3 3 6 { , , }6 4 1
(

k(k )

kk l (    (
f y== −− << ≤≤ ∈∈ == −−{(x,y) | x ,x , | x |}3 2 1Z f

 (   (   (   (
ac
b

Rf { , }1 6 Df { , }12 20 f == ++ −− −−{( ,b ),(a , c )}12 2 7 2 12 3 3

 2 25 (   1 5 (    0 75 (   0 5 (
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( )4 3n ( )72 5n f

n

 (
 (    (

I I2 1 I I f

[ , ]3 2 (
[ , )2 1 (
( , )2 1 (
[ , )3 2 (

y f f

[ , )+∞ (
[ , ]0 3 (

( , ]−∞ (
[ , ]0 3 (

 
 y = − y2 1 x | |x y+ =2 1

y x

x y

x y−− ==cos y x3 2 0−− == y x4 4 0−− == {( , ) | y }x y {( , ) | }x y x

 (   (   (   (
 

y x

 

y x y

 

x y x= ± | | | |y x y x y x4 4 0− =
y

y x y x23 y x3 2 0− =
y = π y cos y x x y− =cos  

y = 5
2
π y = 3

2
π
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( )x ( )P

P( )x x= −( ) (  P( )x x= −( ) (   P( )x x= +( ) (  P( )x x= +( ) (

 

α β αβ α β α β α β αβ+ = = = + = + = + +4 2
2 2 2

4
, , ( )P x x

P

'''''"
·H¼U

 

 ⇒ = + ⇒ − = ⇒ − = = − = −x P x P x P P x x2 2
2 2 2 2 24 2 4 2 4
2

4
2 2 2'''''" ( ) ( )2 ·H¼U

  

f

 f x(x) x= + −2 4 4 (
f x(x) x= + +2 4 4 (
f x(x) x= − +2 4 4 (
f x(x) x= − −2 4 4 (

x y

{(x , y) | x , y ,| x | | y | }∈ + =n (  {(x , y) | x , y ,| x | | y | }∈ + =z (
{(x , y) | x , y ,| x | | y | }∈ + =r (  {(x , y) | x , y ,| x | | y | }∈ + =q (

y x

y y x2 9 0−− −− == x y2 2 5 0++ −− == | x |++ ++ −− ==2 1 0y

 (   (   (

f (x ) x xy x y
x

x
y++ ++ ==2 0 y x x== −− ++

  (   (   (

y y x−− ++ == sin y y y x3 2 23 3 1 0++ ++ ++ −− == y x x== ±± −− ++ −−1 6 9 2 | x | | y |

 (   (   (   (

x y x y24 24 2 0×× −− == 2 1 9 02x y−− ++ −− == y x4 5 x5 1| y |

 (   (   (   (
y x y x x

x== ++ ++
++

2 2 2
3

  (   (   (

m S S m

S m m( ) 3
4

2 (  S m m( ) 3
2

2 (   S m m( ) 3 2 (  S m m( ) 3
3

2 (
x

f x
x(x) = +4 225 (  f x

x(x) = −900 4
(  f x

x(x) = −225 4
(  f x

x(x) = +4 900 (
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S V

V S S( ) ( )6 23 (   V S S( ) (   V S S S( ) (   V S S S( ) (

r

r

 r r( )4
3 152 (  r r2 4

9 15( ) (  r r2 4
3 30( ) (  r r( )4

3 302 (

(k ) k ( , )5 1

S k
k(k) =
−

5
1
2

(   S k
k(k) =
−

2
5 5

2
(

S k
k(k) =
−

(   S k
k(k) =
−

5
2 2

2
(

f x a x a x an n
n( ) ...= + + +−

0 1
1

.Df r

g x x x(x) == −− ++ −−1
4 2 3

2
5

3 2 f x(x) x== −− ++3 5 12

r  

y f
g
(x)
(x) g(x) g(x) f (x)

. y x
x= +
−

2 1
4 y x

.Df = −r { }Zoh¶ ÁIÀï¾zÄn r

k(x) | x |
| x |== −−

−− h(x) == −− ++
−− ++
x x
x x

2
2

1
5 4

g x
x

(x) == ++
−−
1
92 f x

x(x) ==
−−
2
3
 

x x Df− = ⇒ = ⇒ = −3 0 3 3r { }  

x x x Dg
2 29 0 9 3 3 3 3 3− = ⇒ = = ⇒ = − ⇒ = − −''''" rnm]

IÄ| x | { , }  

x x
x x
x x

Dh
2 5 4 0 4 1 0

4 0 4
1 0 1

1 4− + = ⇒ − − = ⇒
− = ⇒ =
− = ⇒ =

⎧
⎨
⎩

⇒ = −(x )(x ) { , }r  

| x | | x | { , }− = ⇒ = ⇒ = − ⇒ = − −6 0 6 6 6 6 6x DkIÄ r  
.  



15

f x(x)  

x x

⇒
= −

= −

⎧
⎨
⎪

⎩⎪

D

R
y

y

r
r

{ }

{ }
 

y x= −2 1 n n y fn= + (x)2 1 y fn (x)

.( y = −| x | y x
x

=
−

2
2 4

y x= + 2
3

3

 

 

g x(x) | x |==
−− −−
2
1 25 f x x x(x) == −− ++ ++9 8 14 3 23

k(x) | x |== −− ++9 24 h(x) == −−3 2x x

 
Df r  

| x | | x | { , }− − = ⇒ − = ⇒
− = − ⇒ = −
− = ⇒ =

⎧
⎨
⎩

⇒ = − −1 2 0 1 2
1 2 1
1 2 3

1 3
x x
x x

Dg r  

3 0 3 02x x x x− ≥ ⇒ − ≥( ) '''''''''''"
S¶°ø¸ÃÃ÷U

  ⇒ =Dh [ , ]0 3  

9 2 0 2 9 9 2 9 11 7 11 7− + ≥ ⇒ + ≤ ⇒ − ≤ + ≤ − ≤ ≤ ⇒ = −| x | | x | [ , ]x x Dk''"-2  

( y x= −+log (x )2
2 1 y log= −3 2 1( )x y xlog y fglog (x)(x)

( (x))g ( (x))f y fglog (x)(x)

y f Dg y= ⇒ = > > ≠log (x) {x | f(x) , g(x) , g(x)(x)
( ) ( ) ( )

0 0 1
1 2 3

��� ��� �� ����}  

g(x) log (| x | )(x )== −−−−9 5 f (x) log ( x )( x)== −−−−1 3 2

 

 

3 2 0 3 2 2
3 1

1 0 1 2
1 1 0 3

x x x− > ⇒ > ⇒ >

− > ⇒ <

− ≠ ⇒ ≠

⎧

⎨
⎪⎪

⎩
⎪
⎪

( )

x x ( )

x x ( )
'''''''''''''''"( ) ( ) ( )1 2 3

  ⇒ =Df ( )23 1,  

 
| x | | x | x x ( )
x x ( )
x x ( )

− > ⇒ > ⇒ < − >
− > ⇒ >
− ≠ ⇒ ≠

⎧

⎨
⎪

⎩
⎪

5 0 5 5 5 1
9 0 9 2
9 1 10 3

IÄ

 

'''''''''''''''"( ) ( ) ( )1 2 3
  ⇒ = +∞ −Dg ( , ) { }9 10  
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y cot(f (x)) y tan(f (x)) y cos(f (x)) y sin(f (x))  
f (x) y cos(f (x)) y sin(f (x))

y cot(f (x)) y tan(f (x))

f (x)

o¬H Zoh¶:y x y x
x x x k ky= ⇒ = ⇒ = ⇒ = + ∈ ⇒ = − +tan sin

cos cos (k ) D |0 2 2π π π πz r# kk

y x y x
x x x k k ky

∈

= ⇒ = ⇒ = ⇒ = ∈ ⇒ = −

z

z

$
ro¬H Zoh¶:cot cos

sin sin (k ) D { |0 π π ∈∈

⎧

⎨
⎪

⎩
⎪ z}

 

k(x) cot( )x h(x) tan x g x(x) cos==
−−( )1
3 f (x) sin( x )== ++2 12

 
Df r  
Dg= −r { }  

h x
x(x) tan x sin

cos= = ⇒ cos (k ) x (k )2 0 2 2 2 4
2

x x k k= ⇒ = + ∈ = + ∈
÷

π π π πz ''" z  

⇒ = − + ∈D k kh r# $zπ π
2 4 |  

k x
x

x(x) cot
cos

sin
= = ⇒( ) sin (k ) x k (k )x x k3 0 3 3= ⇒ = ∈ ⇒ = ∈π πz z  

⇒ = − ∈Dk r z{ k | k }π  

f x(x) == −−

R g x(x) == ++ f x(x) x== −−

y f
f=

+
+
(x)
(x) g(x) (  y g

f= −
(x)

(x) (  y g
f
( ) (x) (  y g= −(x) f (x) (

y x= −  (   y x (

y x x
x= +
− −
2 2

1
2

(   y x x
x= +
+

2 2
1

2
(

y a
x x a

==
−− ++4 5 32 a

a 25
48 (  a 25

48 (  a 25
48 (  0 25

48a (

A R A f (x) x

x

== −−
−−

−−

1
1 2
1 1 (   (   (   (

  y x
y x
= +
= −

⎧
⎨
⎩

1 3
2

(   y x
y x
= −

= −

⎧
⎨
⎪

⎩⎪
(    y x

y x
= +
= −

⎧
⎨
⎩

2 4
2 1

(   y
y
=
=

⎧
⎨
⎩

3
5

(
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g x
x

Dg(x) [ , ]== −−
−−

⇒⇒ ==5
6 5 6 f x

x
Df(x) { , }==

−−
⇒⇒ == −− −−3

1
1 1

3
2 R

u(x) x
x

== ⇒⇒ ==Du R t(x) { }== −− ++
−−

⇒⇒ == −−x x
x

Dt
2

5 9 8
8 8R

 (   (   (   (
f x g(x) (x)== −− g x(x) x== −−

[ , ]0 2 (  ( , ]−∞ − (  [ , ] [ , )− +∞2 0 2 (  ( , ] [ , ]−∞ −2 0 2 (

y
x

== −−
++

3
3 2
| x |

{x : x } (  r (  {x : x } (  {x : x }− ≤ ≤ (

f x(x) (x )== −− −−2 2 416
  (   (

f
x

x
(x) ==

−−

−−

2

2
9

16
f

| x | (  3 4< ≤| x | (  3 4≤ <| x | (  | x | (
b
a

[ , ) {b}a ++∞∞ −− f x
x

(x) == −− ++
−− −−
3 9
3 9

 (   (   (   (
b a (a,b)

 (
 (
 (
 (

f x x
x x( ) == ++
++

−−2 1
2

( , ] ( , ]−∞ − −2 1 1 (  ( , ) [ , ]−∞ − −2 1 1 (  ( , ] [ , )− − +∞2 1 1 (  ( , ) [ , )−∞ − +∞2 1 (
f x(x) == −− −−11 5

 (   (   (
f x x(x) == −− ++2 3

 (   (   (
R f x x

ax ax
( ) ==

++ ++2 1
a

  (   (   (
a b ! @13 f x ax b(x) == −− ++ −−4 224

26
9 (  229 (  269 (  22

9 (

f x(x) | |== −− −− −−2 3 1
 (   (   (   (

f ( x) f x x(x) | |== ++ ++

  x (   x (    x ≥ − (   x ≤ − (
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y == −− −− −−| x | | x |6 3
  (   (   (

y
x x
x x

==
−−
++

( )
| |

2 1

x (  0 1< ≤x (  − ≤ <1 0x (  x (
xf (x) y f (x)

 [ , ]0 2 (    [ , ]3 2 (
 [ , ] [ , ]3 0 1 2 (    [ , ] [ , ]4 3 1 2 (

y x
f

== ++
−−

2
3 (x)

f

 (
 (
 (

y f
x

f== −−( ) (x) f x(x)

  ( , ] ( , ]−∞ −1 0 1 (   [ , ) [ , )− +∞1 0 1 (    [ , ) ( , ]1 0 0 1 (   r ( , ) (

y xx== −−−−log ( )( )4
2 9

 ( , ) { }3 5+∞ − (  r ( , )3 4 (  ( , ) { }4 5+∞ − (  ( , )+∞ (

y f xg xlog ( )( )

 (
 (    (

(k )Z f x(x) tan== −− ++( )ππ4 2

 r# $− +kπ π (   r −{ }kπ (   r# $− +kπ π (   r# $− −kπ π (

y f

y x

! @0 1
4 1 3, , , f x

x(x) ==
−−2 1 f

x f= ⇒ =
−

=0 0 0
2 0 1 0( ) ( ) y x  

x f= ⇒ =
−

=
−

=
−

= −1
4

1
4

1
4

2 1
4 1

1
4

1
2 1

1
4
1
2

1
2

( ) ( )  
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x f= ⇒ =
−

= =1 1 1
2 1 1

1
1 1( ) ( )  

x f= ⇒ =
−

=
−

=3 3 3
2 3 1

3
6 1

3
5( ) ( )  # $0 1

2
3
5 1, , ,

y

f x x
x

(x) ;
;

== ≠≠
==

⎧⎧
⎨⎨
⎩⎩

2 0
2 0

 
    

a (a )≠ = + +0 2y ax bx c

R f b
a

ac b
ay A= +∞ = − +∞ = − +∞[y , ) , ,[ [( ) ) )

2
4

4
2

a

R f b
a

ac b
ay A= −∞ = − ∞ − = −∞ −( , y ] , ,( ( ) (] ]2

4
4

2
a

f x(x) x== −− ++2 9 10
x  

f : , ( )( ) ( )
( ) , ,R ac b

af =
− +∞ = − − +∞ = − +∞ = −[ [ [ [) ) )4
4

4 1 10 9
4 1

40 81
4

412 2

44 ,+∞
)  

41
4 y

y f (x) x f (y) y f (x)

y x
x

==
++

2
2 1

 

y x
x

yx y x yx x y x y
y=

+
⇒ + = ⇒ − = − ⇒ − = − ⇒ = −

−

2
2

2 2 2 2 2 2
1

1 1(y ) y x | x |''''"
nm]

== −
−

⇒ =± −
−

y
y x y

y1 1  

−
−

≥y
y 1 0 '''''''''''"

S¶°ø¸ÃÃ÷U

  ⇒ ∈ ⇒ =y Ry[ , ) [ , )0 1 0 1  

 

0 1 0
1

1 0 1 0 12 2 1 0 2
2

2
≤ < + ≤

+
< ⇒ ≤ < ⇒ =

÷ + >
x x x

x
y R

y

y''''''''''"
(x )

[ , )  

| |a a+ ≥1 2 a a+ ≤ −1 2 a a+ ≥1 2 a

o¬H .k{IM ¾¨ SwHÂT¤»ÁHoMÁ»IvU S²Ie

o¬H

a a a

a a a

> ⇒ + ≥ =

< ⇒ + ≤ −

0 1 2 1

0 1

( a )

22 1( a ).k{IM ¾¨ SwHÂT¤»ÁHoMÁ»IvU S²Ie= −

⎧

⎨
⎪

⎩
⎪

 

⇒ = +∞Rf ( , )
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y x
x

== ++ ++
++

2
28 1

3
 

 y x
x

y x
x

a

a

a x

a
= + + +

+
⇒ − = + +

+
↓

↓

= + >

+

2
2

2
2

1

3 0

1
3 5 1

3
5 3 1

3

2
''''''''''''"

aa

y
≥

− ≥
2

5 2⇒ ≥ ⇒y Ry= +∞[ , )  

y ax b
cx d= +
+

r# $ac ad bc− ≠ c y ax b
cx d= +
+

y x
x== ++
++

2 1
3 5

y f (x) x f (y) y f (x)  

y x
x xy y x xy x y x x y= +
+

⇒ + = + ⇒ − = − + ⇒ − = − + ⇒ = − +2 1
3 5 3 5 2 1 3 2 5 1 3 2 5 1 5 1

3( y ) y yy − 2  

3 2 0 3 2 2
3y y y− = ⇒ = ⇒ = ⇒ = −y r# $23  

y x
x a= +
+

⇒ = = ⇒2 1
3 5 2 3, c R a

cy= − = −r r# $# $23  

! @2 0 1
3, , y x

x
== −−

++
1

2 3
 (   (   (   (

f x(x) x
| x |

== −− ++ −−
−−

2 1 1
1

 (   (   (

f x x(x) == −− ++4 4 22

[ , )+∞ (  [ , )+∞ (  [ , ]0 1 (  [ )3
2 ,+∞ (

[ , )1 7 f(x) == −− ++x x2 6 5
[ , )0 12 (  [ , ]4 12 (  [ , ]0 12 (  [ , )4 12 (

(x ) y x x== ++ ++6 3 1
[ , ]1 3 (  [ , ]0 1 (  [ , )+∞ (  [ , )+∞ (

y x

x
== ++

++

2

2
2
1

  [ , )+∞ (   [ , )+∞ (   [ , )+∞ (   [ , )3 2 +∞ (
y x== −−23 2

  (   (   (
y x== −− −−6 10

( , )0 6 (  [ , ]0 6 (  ( , ]0 6 (  [ , ] (

f x
x

(x) (x | x |)== ++ −−

( , )1 3 (  [ , ]1 2 (  [ , ]0 2 (  ( , ]0 1 (
y x

x
== ++

−−
5 1
2 4

r# $52 (  r# $15 (  r { } (  r (
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�

f � f

f x

f f( ( ))144 f x x x( ) | |== ++

  (    (     (
. f f( ( ))144 f ( )144  

f x x x f( ) | | ( ) | | ( )= + ⇒ − = − + − = − + = − + = =2 144 144 2 144 144 2 144 144 288 144 112 12 122 = =| |  

⇒ − = = + = + = = = =f f f( ( )) ( ) | | ( ) | |144 12 12 2 12 12 2 12 36 6 6 62

� �( ) ( )−− ++ππ ππ f
x

f
x

( x)
sin

(x)
cos

−− ++ ==

  (   (    (   (
x  

f f f f
f

( ) ( ) ( ) ( ) (''''''"
−

+ = ⇒
−

+ = −
×π

π

π

π

π π
π4

4

4

4

4 4
2
2

4
2
2

4 4

2
2
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