
[x , x ] f

[x , x ] f f (x ) f (x ) f (x x) f (x )f
x x x x

B A B A f x x x
f
x

AB

f x f f

x f
x x x x

f (x x) f (x ) f (x) f (x )flim lim lim
x x x x

f A f

f

(x , f (x )) x x
x

f (x x) f (x )lim
x

x x f

f

f (x ) x x f x x f

h x x

f (x h) f (x ) f (x) f (x )f (x ) lim lim
h x x

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

(a,b) f

[x , x ] f (x) ax bx c

f (x ) f (x ) x xf ( )
x x

x x

f (x ) x x f

h x x

f (x h) f (x ) f (x) f (x )f (x ) lim lim
h x xf(x )

y f(x)=

x1

1

xx xx x
f
x

AB

x f f

f (x x) f (x ) f (x) f (x )flim limf lim
xx

x)x)lim
x xx x xxx

x) f (x ) f (x) f (xx) f (x ) f (x) f (xlimx)
x

f A f

f



x x f

h x x

f (x h) f (x ) f (x) f (x )f (x ) lim lim
h x x

fx D f

i

f (x ) f (x ) ii

f x x f

f ( ) f ( ) x
x x

x
x x

y [f (x)] f y f (x)

f x x f

x x y n ny (x x ) [f (x)]

x x x f (x)
x

/ /

[ , ] f ( ) f ( )

( ) f ( )
( )

f (x)
x

S t t

S ( ) t t t t S

S ( ) S (t) t



b f ( ) ( x ) xf (x)
ax b x

x f ( )

x x x x
lim f (x) lim f (x) lim ( x ) lim (ax b) a b

f ( ) f ( )

(x ) x
x

( x ) (ax b) ( ) ( x ) a a a

b

x

f ( x) f ( )lim
x

f (x) (x ) x

x f

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

f ( ) f ( ) f (x) x [x]

x x x

x [x]f (x) f ( ) x ( )f ( ) lim lim lim
x x x

x

f ( ) f ( )
x x x

x [x]f (x) f ( ) x( )f ( ) lim lim lim
x x x

c x g f

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

(fg) (x) f (x)g(x) g (x) f (x) x

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

x

(cf ) (x) cf (x) x cf

x

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

x

(cf ) (x) cf (x)( ) cf( ) cf x cf



x (a,b) (a, b) [a, b] f

[a, b] f f (x) i

[a, b] f f (x) ii

[a, b] f

a I fI D f fa D

f (a) f (a)

                                 

i

ii

iii

iv

a I fI D fa D f

f (a) f (x) x I

                                                         
a I fI D fa D f

f (a) f (x) x I

                                                         
a f

] f f (x) i

[a, b] f f (x) ii

[a, b] f

fI D f fa D

f (a) f (a)



a f

f (a) f (x) fx D f a

f (a) f (x) fx D f a

 i

 f [a, b] f ii

 iii

f c (a, b) [a, b] f

f (c) c

f (c) fc D f

y x c

c (a, b) (a, b) [a, b] f

f (c)

 f c c f i

 f c c f ii

 f c f iii

c I x I f (c) f c

f (c) f

 c f f (c) i

 c f f (c) ii

(c, f (c)) f (c) x c f

[ , ] f (x) x x

مطلق

مطلق و نهسب�
max

min

max max

min
min

مطلق
نهسب�

نهسب� نهسب�

a b



{ , } f

x x x (x ) (x ) x

{ , , } { , , } x x f (x)

[ , ] y x x x

f (x)

f (x) x x x x (x ) (x ) x x [ , ] x

x y
x y
x y y

x x
x x

x

u x x

u ( ) u xy y y
u (u ) (x x )

                                                        

f (x) x x x



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

i

ii

a ( , ) f (x) a cos x bsin x

f ( )

f (x) a sin x bcos x f ( )

a b
a cos bsin a b

a
b aba sin bcos a

I y f (x)

I f

y f (x)

I f I

f f f

f f f

I x f

I f f (x) x I i

I f f (x) x I ii

I f

I f I

f f

f f

I x f

I f f (x) x I

f (x) x I



M T y x M(x,y)

x T

h

f ( h) f ( )lim
h

f (x) (x x ) x x

f ( ) f (x) x sin x

x

f ( x)g( x) f ( )g( )lim
x

f (x) x x g (x) x

f ( ) f (x) sin ( x f (x)) f ( )

x sin xy lne

x f (x) cos
x

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

f (g(x)) g (x) g(x) x xf (x)
x

x
x x x x

x y y x x

( , ) ( , ) ( , ) ( , )

g(x) ax x f (x) x a

( , ) y y ln(x ) x

f (x) g (x) xg(x)
e

x x

x
e ef (x)

e

xe
xe xe xe

f (x) x (x )



T x y x x M(x, y)

x ( )T (x) T (r)
x x

__________________________________________________________________________________
x f

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

x x

f ( ) ( ) ( ) ( )
__________________________________________________________________________________
f (x) x sin x | sin x | sin x x x

x f (x) sin x x cos x f ( ) sin cos
__________________________________________________________________________________

x fg

(x x)(fg)(x) f (x)g(x) (x x) x (fg) (x) ( x ) x (fg) ( ) ( ) ( )
x ( )

__________________________________________________________________________________

f ( )

f (x) sin( x f (x)) f (x) ( f (x)) cos( x f (x)) f ( ) ( f ( )) cos( f ( ))

f ( ) ( f ( )) cos f ( ) f ( )
__________________________________________________________________________________

sin xy ln e y sin x ln e y sin x

coscos xy y ( )
sin x sin

__________________________________________________________________________________

( )sin sin
xxf (x) f ( )

cos cos
x

__________________________________________________________________________________

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

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

f ( ) f ( )



fog f (g(x)).g (x) (f (g(x)))

( x ) x xf (g(x)) f ( x )
x x x( x )

f (g(x)).g (x) (f (g(x)))
x

__________________________________________________________________________________

y x y

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

y( ) ( ) ( ) x

y (x ( )) y x

( , )

__________________________________________________________________________________

f (x) g(x)g(x) ax x
ax x x (a )x x ( )(a ) a a

f (x) x
__________________________________________________________________________________

xy y ln(x ) x yy y ln(x ) y( )
x

x
y ( )y y ln( ) ( )( ) y y

m

y ( ) (x ) y x

__________________________________________________________________________________

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

x
x x x x

e e e e e (e )f (x) g(x) e
e e e e

xf (x) g (x) e

__________________________________________________________________________________

y

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

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

C : ( , ) B : ( , ) A : ( , )

__________________________________________________________________________________

y

yy x x x y x x x x(x x ) x(x )(x ) x

y( ) y( ) y( )



(A(x) C) A (x) f (x) C

f f (x)dx f

f (x)dx F(x) C F (x) f (x)

k g f

k f (x)dx k f (x)dx i

(f (x) g(x))dx f (x)dx g(x)dx ii

f

F f F

n
n xi) x dx C (n ,n )

n
duii) ln u C
u

iii) sin (u)du cos (u) C iv) cos (u)du sin (u) C

v) ( tan ax)dx tan ax C
a

vi) ( cot ax)dx cot ax C
a

u uvii) e du e C

u dx du x u

C

C

f F
b

a
f (x)dx F(b) F(a)

x x y
x

xS dx x dx ( )
xx

f f (x)dx f

C F (x) f (x)C F (x)F (x)

k g f

f (x)dxk f (x)dx k i

g(x)dx(f (x) g(x))dx f (x)dxf (x)dxg(x))dx f (x)dxg(x))dx f (x)dx ii

F f



sin x dx
cos x

x cos x C x cos x C x sin x C x sin x C

sin x cos xdx dx ( cos x)dx x sin x C
cos x cos x

f (x) ( x ) ( x ) dx x f (x) c
x

x x x x

( x ) ( x ) x x x x xdx dx (x x )dx C C x x x C x ( x) C
x x

f (x) x

C

f ( ) f ( ) tan xf (x)
tan x

tan xf (x) f (x)dx dx ( )dx (cot x )dx cot x C
tan x tan x

f ( ) cot ( ) f (x) cot x C cot C f ( )



e

e

dx
x ln x

elog elog elog elog

dx u dx ln (u) C
x ln x u

u
x

u ln x

e e
eee

dx ln (ln(x)) ln (ln e ) ln (ln e) ln ( ) ln ( ) log
x ln x

b

a
S f (x)dx

     
x b x a x

c b

a c
S f (x)dx f (x)dx

y f (x)

x b x a x

c [a,b] x f

b

a
S (f (x) g(x))dx

     

a,b

b

a
S f (x)dx

a

c b

a c
S f (x)dx f (x)dx

a c

c
f (x)dxf (x)dxf (x)dx



f (x) x x

x y

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

x x

x x x(x x )dx (x x )dx x ( )

y x y (x )

/ /

y x
(x ) x x x x

y (x )

x xS ((x ) ( x ))dx (x x)dx ( ) ( ) /



( x )dx

/

x dx

( [x])dx

f (x) x dx x f (x) C
x

x x x x

M : (x,y) y f (x)

f ( ) ( , )

cos x dx
cos x sin x

x k

sin x cos x C sin x cos x C sin x cos x C sin x cos x C

tan x sin xdx x

sin x C cos x C sin x C cos x C

x y f (x)
x tf (x) dt

t

x y x y x y x y

x x x
x x

f (x)
x x

x y (x ) y x



y x

OAB ( x )dx

OAB
( x )dx S AH OB

______________________________________________________________________________________

y x y x x y

x dx ( )

__________________________________________________________________________________

( [x])dx dx [x]dx ( ( )) ( )dx ( )dx dx dx

( ( )) ( ( )) ( ) ( )

__________________________________________________________________________________

x x xdx dx ( )dx (x x )dx
x x x x

( x x ) C x x C x (x ) C x (x ) C

f (x) x

__________________________________________________________________________________

dy xy dy dx dy dx y x dx y C
dx x x x

y
x

C C ( , ) y C
x

f ( )

__________________________________________________________________________________

cos x cos x sin x

cos x cos x sin x (cos x sin x) (cos x sin x)dx dx dx (cos x sin x)dx sin x cos x C
cos x sin x cos x sin x cos x sin x



tan x
cos xcos x

x

tan x sin x dx sin x cos x dx sin x dx cos x C
cos x

__________________________________________________________________________________

F (x) f (x)
x

a
F(x) f (t)dt

G (x) g (x).f (x)
g(x)

a
G(x) f (t)dt

x t xf (x) dt f (x) ( ) f ( ) ( )
t x

tf ( ) dt
t

y (x ) y x y x
__________________________________________________________________________________

f (x) dx f (x)dx f (x)dx x dx x dx

x x ( ) ( )

__________________________________________________________________________________

x y x

xS x dx ( ) [ , ]

__________________________________________________________________________________

x

f (x) sin x cos x sin x cos x tan x x

S (sin x cos x)dx ( cos x sin x ( ) ( )

__________________________________________________________________________________

(| x | [x])dx (| x | [x])dx (| x | [x])dx (| x | [x])dx

x x x( x )dx ( x )dx xdx ( x ( x (

( ) ( ) ( ) /


