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 f x x x x x x x( ) sin cos (sin ) (cos x) (sin cos ) sin co= + = + = + −6 6 2 3 2 3 2 2 3 23 ss (sin cos ) sin cos2 2 2 2 21 3x x x x x+ = −   

 = − ⇒ = − ⇒ = =1 3 1
2 2 1 3

4 2 2
2 2( sin ) ( ) sin | |x f x x T af

π π   
 cos( ) cos cos sin sina b a b a b− = +    

 g x x x x x x x x T a
T

g
f( ) cos cos sin sin cos( ) cos | |= + = − = ⇒ = = = ⇒3 3 3 2 2 2

2
π π π TTg

= =
π

π
2 1
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     f x( )   

 f x x x x
x

x
x

x x
x( ) tan cot sin

cos
cos
sin

sin cos
sin c= + = + = +2 2 2

2
2
2

2 2
2

2 2

oos sin sin |a |2
1

1
2 4

2
4

2 2
4 21x x x T= = ⇒ = = =π π π   

     D k k= − ∈� 
{ | }π
3      y2 1=     g x x( ) sinsin x= 3

3

T
T
2
1

3

2

2
3= =

π

π    T2 3= π          
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 f x x x x x x x x( ) cos sin sin sin sin ( sin ) sin cos= + = − + = − − = −2 4 2 4 2 2 21 1 1 1 22 21 1
2 2x x= − ( sin )   

 ⇒ = − ⇒ = =f x x T( ) sin | |1 1
4 2 2 2

2 π π   

       
 f x x x x x x x x x( ) (tan cot ) tan cot (tan cot ) tan cot= + − − = + + − − =2 2 2 2 2 2 22 22   

    cot x  tan x        f x( )= 2     

 sin , cos { | }( )x x D k kf x≠ ≠ ⇒ = − ∈0 0 2� 
π   

    T = π
2     f x( )     

   54
π  y b x= cos a           T a= 2π

| |  y b ax= cos   
2 5

4
8
5

8
5

π π
| | | |a a a= ⇒ = ⇒ = ±   

    ( , )0 3   
f b b b

a( ) cos0 3 3 0 3 3
8
5

15
8= ⇒ = ⇒ = ⇒ =

±
= ±   

  158      
     4π         

 y x T m m m= + ⇒ = = ⇒ = ⇒ = ±1
2 2 2 4 1

2
1
2cosm | | | |π π   

     y x= +12 2 1
2cos     cos( ) cos− =α α  

 x y= ⇒ = + = + − = − = − = −16
3

1
2 2 8

3
1
2 2 3 3

1
2 2 3

1
2 2 1

2
1
2

π π π π πcos cos( ) cos ( )   
  

  − +|a | c    |a | c+    y a bx c= +cos  y a bx c= +sin

   a +2  y a bx= +2sin         y a bx= +2sin     cos( ) sinπ α α2 + = −
 a = −1    a + =2 1     

     1318 18
12
18

π π π− =      2 12
18 3 3π π

| | | |b b b= ⇒ = ⇒ =±  

          b <0             b >0  y bx=− +1 2sin  
  a b+ =2    b = 3   b >0  

         
y a bx a bx= + =sin ( ) cos( )π π π2  

   ( , )0 2       
y a a( ) cos( )0 2 0 2 2= ⇒ = ⇒ =   

   T   y bx= 2cos( )π               [ , ]−2 5 3 5    

3 6 2 2 2 1 2T T b b ab= ⇒ = ⇒ = ⇒ = ± ⇒ = ±π
π| |   
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   ( )     ab = 2          
       

 y ax y ax ax= + ⇒ = + = −cos( ) cos( ) sin1
2 2π π π π   

 a               a        a  y ax= −sinπ

      T = 4
3               

 y ax T a a a aa= − ⇒ = = ⇒ = ⇒ = ⎯ →⎯ =>sin | a | | | | | | |π π
π
2 2 2 4

3
3
2

3
2

0   
  f ( )0 0=         

 f a b( ) cos( ) a b0 0 0 0 0= ⇒ + = ⇒ + =   

           b < 0             b > 0  y b x a= +cos( )π
2  

   | b | a+  y b x a= +cos( )π
2         b < 0     

| |b a b ab+ = ⎯ →⎯ − + =<4 40  
    b  a    

a b
a b

a b
+ =
− =

⎧
⎨
⎩

⇒ = =−
0
4

2 2,  

    23
π          

 y mx T m m= − ⇒ = = ⇒ =1 2 2
3 3sin | | | |π π   

           y x= − −1 3sin( )           y x= −1 3sin    
  m = 3  

 y x y= − ⇒ = − = − − =1 3 7
6 1 7

2 1 1 2sin ( ) sin ( )π π   

               b  a     y a b x= sin( )π     

 ab < 0     b  a                   
  | |a = 3        −|a | |a | »    y a= sin(b x)π       

    T  y a b x= sin( )π          [ , ]0 3      

3 3 1 2 1 2 6 60T T b ab aba b= ⇒ = ⇒ = ⇒ = ⇒ = = ⎯ →⎯⎯ = −<π
π| | | b | | | | a || b | .   

     23           ( , )0 4
3       

T= = ⇒ =2 2
3 3π

π| b | |b |  

  a b+ =±5     b a »         |a |=2    1 1− =−|a |   −1     

   f ( )0 1>     

 f a a a a( ) sin( )0 1 6 1 1 2 1 2 0 0= + − > ⇒ − > ⇒ − > ⇒ <π   

   1 5       
1 1 5 1 1 5 1

2
0+ = ⎯ →⎯⎯ − = ⇒ = −<| a | a a a  

 2 2 2π π| | | |b b b= ⇒ = ⇒ = ±     π             

  a b+ = − + =1
2 2 3

2     b = 2      b  a            
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    y f x= − +2 2 1( )         f x( )         f ( x )2 1+     

 T =
−

=8
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| |

          ( ) ( ) ( )n f x nT f x∈ + =      T = 4  f x( )      
              f f f

f f f
f f

( ) ( ) ( )
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⎧
⎨
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7
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1
2              f     f x f x( ) ( )− = +1

2
3
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f x f x f t f t f t f t( ) ( ) ( ) ( ) ( ) ( )− = + ⇒ = + + ⇒ = +1
2

3
2

1
2

3
2 2 ⇒ = +f x f x( ) ( )2  

 f x f x( ) ( )+ =2      f x nT f x( ) ( )± =  n        T      f   
     )                          

(  T= 1
|a |  y ax= −[ax]  

)T= =π
π| |3

3  )T= =2

2
4π

π| |
 )T= =1

1
2

2
| |

 )T= =1
1
3

3
| |
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 T b b b
Max c

= ⇒ = ⇒ =
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⎨
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⎧
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a c
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c
T b b b
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⇒
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⎧
⎨
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⎧
⎨
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  ( )  

         cos sin2 1 2 2α α= −     

 f x x x x( ) cos( tan ) sin (tan ) ( sin (tan ) ) sin (tanx)= + = − + =2 2 1 2 2 12 2 2   

     ( )k x k∈ = +π π
2     y x= tan     

 f x D k kf( ) ; { | }= = − + ∈1 2� 
π π   
(   )   π  f       

 
     y = sin xπ   
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  −1            ( )[ ]−1 x      
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≤ <

− ≤ <
≤ <
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⎨

⎪
⎪
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⎪

1
1 0 1
1 1 2
1 2 3
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              f x( )   

 
         cos sin2 1 2 2x x= −    

 f x x x
x x

x x
x x f( ) cos sin
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( sin ) sin
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+ − = − +

+ − ⇒2 2
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1 2 2
2 2

2 2 2
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1
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x x
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− ∉
⎧
⎨
⎩
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                      f (x T) f (x)+ =     

         
T f= ⇒ + = + + + = + +π π π π π

4 4 2 4 2 4 2 2(x ) |sin( (x ))| |cos( (x ))| |sin( x)| |coos( x)|π
2 2+  

= + = ⇒ =| cos | |sin x | f(x)2 2 4x T.SwH J»I¹U ½n»j π  
                      f (x T) f (x)+ =     

         
f (x ) sin(x )sin( x ) cosxcos x f(x)+ = + + =− ≠π π π

2 2 3 3
2 3  

f (x ) sin(x )sin( x ) f(x)+ = + + ≠2
3

2
3 3 2π π π  

f (x ) sin(x )sin( x ) ( sinx)( sin x) f(x)+ = + + = − − =π π π3 3 3  
   T = π

         T   y ax=−sin( )π      y ax ax= + =−cos( ) sin ( )π π π2   
3
4 1 4

3
2 4

3
3
2

3
2T T a a a= ⇒ = ⇒ = ⇒ = ⇒ = ±π

π| | | |   

    a = 3
2   a >0    y ax=−sin( )π    

  
− ≤ ≤ ⇒ − ≤ − ≤ ⇒ − + ≤ − ≤ +1 1 3 3 3 3 4 4 3 3 4x x xπ π π π π π π π π   

   − + ≤ ≤ +3 4 3 4π π θ π π  y = −4cosθ      θ π π= −4 3 x
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y

x
�1

�
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2
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2
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              f x T f x( ) ( )+ =        

T f x T f x x x= ⇒ + = + = + = − =
?

( ) ( ) cos(cos( )) cos( sin ) cos(sin x1
2

1
2 2π π π π )) f (x)≠   

T f x T f x x x x f= ⇒ + = + = + = − = =? ( ) ( ) cos(cos( )) cos( cos ) cos(cos )1 1 π π π π (( )x   
  T =1    f (x)

               f f(x ) (x)+ =2           
  ( )         

     f (x) tanx=   

   ( )               
        tanα           α    

 34 1 0 1 2
1 0π α π α< < ⇒− < < ⇒− < − <tan m ⇒ − < ⇒ − < ⇒ <

− >− ⇒ +
− > ⇒ > <−

⎧

⎨
⎪

⎩
⎪

⎯ →⎯⎯

2
1 0 1 0 1

2
1 1 1

1 0 1 1
m m m

m
m

m m mIÄ

¥HoT{H
mm <−1  

         1 2 2
2+ =cos cosα α  sin sin cos2 2α α α=        

 y x
x

x x

x

x

x
x= + = = =sin

cos
sin cos

cos

sin

cos
tan1

2 2 2
2 2

2

2
22

 

    y x= tan 2  y x= tan     

oMHoM »j Ï¼ö⎯ →⎯⎯⎯

y x= tan 2
y x= tan

(     x = π      )     ( )     y( )π
2 1=        

           
 f x

x
x

co x
x(x) cos

cos
sin tan | tanx |= −

+ = = =1 2
1 2

2
2

2
2

2  
    y=| tanx |  y x= tan     

| ( )|f x⎯ →⎯

y= | tanx |y x= tan
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