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 るΑャゅゎャや メやヱキャや ラミゎャf ( x ) = 3 x 2 + 1

g ( x ) = x 2

h ( x ) = x 3

q ( x ) = x 10

ヶヤΑ ゅョ メョミぺ

( g o f )( x ) = g ( f ( x))a

= g (3 x 2 + 1 )

= (3 x 2 + 1 )2

=9 x 4 + 6 x 2 + 1 

( ( g o f) ( x ) ) 
d

dx

= 36 x 3 + 12 x 

( h of) ( x ) = h ( f ( x))b

=  (3 x 2 + 1 )3

( h o f) ( x )= 27 x 6 + 27 x 4 + 9 x2 + 1

= h (3 x 2 + 1 ) 

( h o f) ( x )= 162 x 5 + 108 x 3 + 18 x

スホゅルルヱ ケミヘル ゅルハキ るセホゅルョ

\



(q o f )(x) . q ( f ( x)c

= (3 x 2 + 1 )10  ペよゅシャや ゆヱヤシΙや サヘルよ            キゅィΑや メヰシャや ラョ メワ( q o F )

るボゎセョ キゅィΑま キルハ ヮルや ゅルドェΙ スホゅルルヱ ケミヘル ゅルハキ りケボプ ラョ

(q o f) ( x ) = [ f ( x ) ] 10

= (3 x 2 + 1 )10

 メやヱキャや ロクワ メをョ るボゎセョ キゅィΑや ヶヤハ るΑャゅゎャや キハやヱボャや ゅルキハゅシゎヱ ケやキボョャや やクワ ポプ ヶプ るよヱバタ キィルシ



 るヤシヤシャや りキハゅホ ( メシヤシゎャや)

 るャやキャや ラみプ     キルハ ベゅボゎセΚャ るヤよゅホ      ヮャやキャやヱ        キルハ ベゅボゎセΚャ るヤよゅホ   るャやキャや れルゅミ やクや
るよミケョャや

fg ( x)gX

( f o g ) ( x ) =f ( g ( x ))

 ラヱミΑヱ ∩     キルハ ベゅボゎセΚャ るヤよゅホ ラヱミゎX

(f o g ) ( x ) = f ( g ( x ) ) . g  ( x )
\ \

るボゎセョ  ヶワ      キルハ               るよミケョャや るャやキャや るボゎセョ ラぺ メヱボャや ゅルルミョΑ ヵぺ
キルハ       るャやキャや るボゎセョ ヶプ るよヱケッョ

(f o g)( x ) X g ( x)

gX

\



 メゅをョ (1 )
 ⇒⇒タ104

                    れルゅミヱ                   れルゅミ やクま
るヤシヤシャや りキハゅホ ュやキカゎシみよ キィヱほプ

g ( x) = x 10f  ( x) =3x 2 + 1

( f o  g )   ( x ) 
\

a

= f  ( g ( x ) ) . g  ( x )
\ \

f ( x ) = 6 x

f  ( g ( x ) ) =6 x 10

( f o  g )   ( x )=6x10.10x9

\
g ( x ) = 10x9\

\

\

( f o  g )   ( x )=60x19
\

( f  o g ) ( x ) = 60 x 19
\

(f o g )(x) = f ( g ( x ) )

= 3 ( x 10) 2 + 1 

= 3  x 20   + 1 

ケ⇒⇒⇒⇒⇒⇒カへ メェ

\ \



(go  f )   ( - 1 ) 
\b

= -( 60 ) ( 4 ) 9

(go  f )   ( - 1 ) =-15728640

= g ( f ( x ) ) . f  ( x )
\ \

f ( x ) = 6 x

(gof) (x ) =10(f(x))9.6x

\
g ( x ) = 10x9\

\

(gof) (x ) =10(3x2+1))9.6x
\

\



(g o f)( 0 ) = 0

 ュホケ メェゎ ラや メヱゅェ1

                   れルゅミ やクま                     れルゅミヱ
るヤシヤシャや りキハゅホ ュやキカゎシみよ キィヱほプ

g ( x) = x 13f  ( x) = -2 x 3 +4

(f  o g )   ( x ) \
a

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

f  ( x ) = - 6 x 2

g ( x )= x 13

\

g ( x )=13 x 12\

f   ( g ( x ))= - 6 ( x 13 ) 2 = - 6 x 26

( b)

\\

f  ( x ) = - 2 x 3 + 4

\

( f  o  g )  ( x ) = - 6 x 26 . 13 x 12  = - 78 x 38 
\

( g o f )   ( 0 ) 
\

b

\

(g o f) ( x ) = g (f  (x)). f   ( x )  

g (x ) = 13 x 12\

f  ( x ) = - 6 x 2\

(g o f)( x ) =13 [( -2x 3+ 4)] 12 .  -6x2

\ \\

\



                    れルゅミヱ                         れルゅミ やクま

るヤシヤシャや りキハゅホ ュやキカゎシみよ キィヱほプ

g ( x) = x 2 + 1f  ( x) =
2 x + 1

x

(fo g )  ( x ) 
\

 メゅをョ(2 )
 ⇒⇒タ104

( f o g ) ( x ) = f  ( g ( x )) .  g  ( x )
\\ \

f ( x ) = 
2 x ʹ ( 2 x + 1 ) 

X 2
=

- 1

X 2

g  ( x ) = 2 x 
\

f  ( g ( x )) = f  ( X 2 + 1 ) 
\ \

=
- 1

(X 2 + 1 ) 2

g ( x ) ケΑピゎョャや

) f  o g ) ( x )=   
\ - 1

(X 2 + 1 ) 2
. 2 x 

= 
- 2 X

(X 2 + 1 ) 2
るヤシヤシャや りキハゅホ

\



 ュホケ メェゎ ラや メヱゅェ
2 ⇒タ105     ∩                             ラミゎャ

  るヤシヤシャや りキハゅホ ュやキカゎシみよ ヵキィヱや

g ( x ) =    xf ( x ) = 
X 2 - 4

X 2+ 4

( f o g ) ( 1 )
\

( f o g ) ( x ) = f  ( g ( x )) .  g  ( x )
\\ \

f ( x ) = 
( x 2 + 4 ) . ( 2 x ) ʹ ( x 2 ʹ 4 ) . ( 2 x )

( x 2 + 4 ) 2

\

f ( x ) = 
2x 3 + 8 x ʹ 2 x 3 + 8 x

( x 2 + 4 ) 2

\

f ( x ) = 
16 x 

( x 2 + 4 ) 2

\

g ( x ) = 
1

2       X 

\

f (g ( x ))  = 
16 X

( (    X     )2 + 4 ) 2

\

( f o g ) ( x ) = 
16 X 

(  x 2 + 4 ) 2

\ 1

2 X

=    8
( x + 4) 2

(  f o g )  ( 1 ) =    8
25

\



るヤシヤシャや りキハゅボャ ヵケカや ケヱタ

 やクや
                                                れルゅミu = g( x )y = F ( u )  ,ラみプ

dy
dx

= .    
dy
du

du
dx

  キルハ ゅヰよゅシェ ュゎΑu = g( x )



 メゅをョ  (3 )
 ⇒タ105

                               れルゅミ やクま

        メシヤシゎャや りキハゅホ ュやキカゎシみよ             キィヱほプ

y = u 3 ʹ 3 u + 1u = 5 x 2 + 2   , 

dy

dx

dy
dx

=                   .    dy
du

du
dx

dy
du

= 3 u 2 - 3

du
dx

= 10 x るャΙキよ るボゎセョX

dy
dx

= ( 3 u 2 ʹ 3 ) . ( 10 x )  るャΙキよ るボゎセョu

dy
dx

= ( 3 ( 5 x 2 + 2 ) 2 ʹ 3 ) . ( 10 x )   メシヤシゎャや りキハゅ⇒⇒⇒⇒⇒⇒⇒ホ

dy
dx

= 750 x 5 + 600 x 3 + 90x   チ⇒⇒⇒⇒⇒Αヱ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒バゎ

ゆゅゎミャゅよ ヶバよヅョ ほヅカ



  メェゎ ラや メヱゅェ
 (3 ) ⇒タ

105
                               れルゅミ やクま

        メシヤシゎャや りキハゅホ ュやキカゎシみよ             キィヱほプ

y = u 2 + 4 u - 3u = 2 x 3 + x   , 

dy

dx

dy
dx

=                   .    
dy
du

du
dx

= 2 u + 4

du
dx

= 6 x 2 + 1  るャΙキよ るボゎセョX

dy
dx

= ( 2 u + 4 ) . ( 6 x 2 + 1 ) 

dy
dx

= ( 2 ( 2 x 3 + x ) + 4 ) .( ( 6 x 2 + 1 ) 

dy
dx

= ( 4 x 3 + 2 x + 4 ) ( 6 x 2 + 1 ) 

dy

dx
= 24 x 5+ 4 x 3 + 12 x 3 + 2x +24x 2 +4) 

dy
dx

= 24 x 5+ 16 x 3 + 24x 2 + 2x +4) 

dy
du



 メゅをョ  (4 )
 ⇒タ106           ヮドェャ ヵぺ キルハ ヮバッヱョ ラや ゐΑェよ れゅルΑシャや ケヱェョ ヶヤハ ュΑシィ ポケェゎΑ

 ヮャやキャゅよ ヶヅバΑ
 ヶプ ヮャやキミ ュΑシィヤャ ヮΑドェャや ヮハケシャや キィヱや

>t 0
S = cos ( t 2 + 1 )

t

 ラぺ ュ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒ゅバルV = 
ds
dt

るΑドェャや ヮハケシャや ヶワ V 

  ラぺ ゐΑェ ヮよミケョ ヮャやキ      ヮャゅェャや ロクワ ヶプヱu = t 2 + 1 S = cos ( u ) ,

 ゅ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒ルΑキャds

du
= - sin ( u )

S = cos ( u )

du
dt

= 2 t

u = t 2 + 1 

s



ヮヤシヤシャや りキハゅホ ュやキカゎシみよ
ds
dt

=                 .    
ds

du
du
dt

= - ( sin ( u )) . 2 t

= - ( sin (t 2 + 1  )) . 2 t

=  - 2 t sin (t 2 + 1  )

ヮドヱェヤョ

 メゅをョ ラョ (4 )ヮΑャゅゎャや ロキハゅボャや ュやキカゎシゅよ るボゎセョャや キゅィΑや ラミョΑ

d
dx ( cos f ( x ) )=( - sin f ( x )) . f ( X )

\

( cos ( t 2 + 1 ) = - sin( t 2 + 1 ) . 2 t
d
dx



 ゆΑミケゎヤャ ヮヤよゅホ メやヱキ ヶヤハ ゅルゎシやケキ れケタゎホや ケ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒ミクゎ

 メェゎ ラや メヱゅェ
 ⇒タ106
 (4)

 ケΑピゎョヤャ るよシルャゅよ                                るボゎセョ キィヱやy = sin ( x 2 + x ) X

ラぺ  チケ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒ヘルu = x 2 + x y = sin u 

dy
du

=  cos u 

du
dx

=  ( 2 x + 1 ) 

dy
dx

=                . dy
du

du
dx

dy
dx

= cos u . ( 2 x + 1 )

dy
dx

= ( 2 x + 1 ) cos ( x 2 + x )

d
dx

= cos f ( x ) . f ( X )

( sin ( x 2 + x ))=

= cos ( x2 + x ) .( 2 x + 1)

\



 メゅをョ (5  )
⇒タ106    るボゎセョ キィヱやるヤシヤシャや りキハゅホ ュやキカゎシゅよ f ( x ) = sin3 x  

ラぺ  チケ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒ヘル
f ( x ) = ( sin x ) 3

g ( x ) =  sin x

h ( x ) = x 3

f( x ) = ( h o g ) ( x ) 

f( x ) = ( h o g ) ( x ) 
\ \

= h  ( g ( x )) . g ( x )
\ \

g ( x ) = cos x 

h ( x ) =3x2
\

\

=3 ( g ( x ) ) 2 . Cos x

=3 sin2 x . Cos x



 へ メ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒ェ
 ケカるヤシヤシャや ロキハゅボャ ヵケカΕや ロケヱタャゅよ

f ( x ) = sin 3 x  

y  = ( sin x ) 3

ラぺ  チケ⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒⇒ヘルy = ( u ) 3

u  =   sin x

dy
du

= 3 u 2

du
dx

= cos x

dy
dx =                . dy

du
du
dx

dy
dx

= 3 u 2 ( cos x )

dy
dx

= 3 ( sin 2 x ) .( cos x )



n

ヵヱボャや るヤシヤシ りキハゅボよ ロゅョショャやヱ るΑャゅゎャや りキハゅボャや ュキカゎシル ポャクャ

 ⇔ゅΑよシル ⇔ やキキハ    ラゅミヱ ゅヰャゅィョ ヶヤハ ベゅボゎセΚャ ヮヤよゅホ         れルゅミ やクや
 ラみプn f ( x )

d
dx

)f ( x ) (n = n ( f ( X ) ) n ʹ 1   . f ( x )
\



 メゅ⇒⇒⇒⇒⇒⇒をョ
 (6) ⇒タ107 クカほルャラミゎャy =   5 ( x 2 + 3 x + 5 ) 3 キィヱぺy 

\

y  =    5 ( x 2 + 3 x + 5 ) 3

y   = ( x 2 + 3 x + 5 )  
3

5

y   =         ( x 2 + 3 x + 5 )  
3

5

\ 3

5
- 1 

. ( 2 x + 3 )

y   =         ( x 2 + 3 x + 5 )  
3

5

\
. ( 2 x + 3 )

- 2

5

y   =
\

5  5 ( x 2 + 3 x + 5 )  2

3 ( 2 x + 3 )

ゆゅゎミャゅよ ヶバよヅョ ほヅカ



h ( x )=                x

=             ( g (x )      . ( 2 x + 3)

るヤシヤシャや りキハゅホ ュやキカゎシみよ  ケカ へ メェ
 (2)

y =  (  u  )  
3

5

u = x 2 + 3 x + 5 

=            u 
dy
du

3

5

-2

5 

= 2 x + 3 
du
dx

=            u 
dy
dx

3

5

-2

5 

( 2 x + 3 )

=            ( x 2 + 3 x + 5 ) 
dy
dx

3

5

-2

5 ( 2 x + 3 )

=dy
dx

3 ( 2 x + 3 )

5 5 ( x 2 + 3 x + 5 ) 2

 ケカ へ メェ
y   = ( x 2 + 3 x + 5 )  

3

5

g ( x )   = ( x 2 + 3 x + 5 )  

g ( x )   =2 x + 3 \

h ( x )   = x 
3

5

3

5

-2

5 

\

f  ( x )   =( h o g ) ( x ) 

f ( x )   =( h o g ) ( x ) 
\ \

= h ( g ( x )) . g ( x )
\ \

=             ( x 2 + 3 x + 5 )        ( 2 x + 3) 

3

5

3

5

-2

5 



 メゅをョ7
⇒タ107      ヶルェルョャや サゅョョ メΑョ キィヱや

 キルハ
y = sin 5 x

X  =   ヾ
3

= 5 sin 4 x ( sin x )d y
d x

= 5 sin 4 x ( cos x )

\

= 5 ( ) 4 ( ) =
d y
d x

X  = ヾ
3

3 

2

1  

2

45  

32  ヱワ サゅョョャや メΑョ :



 メェゎ ラや メヱゅェ
⇒タ107 (7 )ヶルェルョヤャ サゅョョ ヵや メΑョ ラや ラΑよ

  ゐΑェ ゆィヱョ ラヱミΑ ゅョもやキ

y  = 
( - 2 x ʹ 1 ) 3

1

X   Κ - 1  

2

y = (- 2 x ʹ 1 ) ʹ 3 

= - 3 (- 2 x ʹ 1 ) ʹ 4 ( - 2 )d y
d x

= 6 (- 2 x ʹ 1 ) ʹ 4d y
d x

=d y
d x

6
(- 2 x ʹ 1 ) 4

 ゆィヱョ ⇔ ゅョもやキ サゅョョャや メΑョy    >  0\


