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x ±}²w³�e�´µ[]^;[]£m¯7¢�f%�yb;[]£ f(x+h)−f(x)
h

¦k^ � ~7|+~]� q�¶ {7z p |y{ v�p�� ~ p i�f f `j©¬eg£+b;[]^7f_ik¡g¡®[]b [x, x + h]. ·� [��y¨�[]b7^7e®¯7¢
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­a^7f_ik£ y = f(x) e
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� £¾[]¢�fyikb7e®�y£�«w¼y^=ca[]£a£ji¿b�ik£a\%[]£
bdha¡geg^�ik¡g¡gb;¯'© y − f(p) = f ′(p)(x − p).
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�+x | uwÔ%�st � v�� � tkx_pm��]u � pju ~s{ � � � zy���g~s{Ó� u�u

Õ É (αf + βg)′(x) = αf ′(x) + βg′(x)Ö É (fg)′(x) = f ′(x)g(x) + f(x)g′(x)

× É (
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(x) = f ′(x)g(x)−f(x)g′(x)
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(f ◦ g)′(x) = f ′(g(x))g′(x).
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b�¦k^�i¿«w­a£a¢
b7e®�y£m[]^7£jiy¯�ca[]^7egfyikb;�y^�n
Õ É D(xr) = rxr−1

Ö É D(ex) = ex

D(ax) = ax ln a× É D(lnx) = 1
x

D(alog x = 1
x ln a

)â É D(sinx) = cos x

D(cos x) = − sinx

D(tan x) = 1
cos2 x

= 1 + tan2 xã É D(arcsin x) = 1√
1−x2

D(arccos x) = − 1√
1−x2

D(arctan x) = 1
1+x2
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Df ′(x) = D2f(x) = f ′′(x)
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x0 ∈ Df

xy� |+~ u � pmpa� ~ u�uÞu �y� δ > 0
� �+|%� pju � u�u

|x − x0| < δ

x ∈ Df

}

⇒ f(x) ≥ f(x0).
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� |
~ p A
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x0 ∈ A

x��s�¾xy� |+~ u � pmpa� ~ u�u
δ > 0

� �%|%� pju � u�u |x − x0| < δ ⇒ x ∈ A.

• ÀµÁ�Â�Ã_ÄR� �»q'r�pat2uwv�xyp ~ p f
� �_{H~ u�u � xkt �_� u ~7� u {;~ �¿� zy{7|+~ v ~ pÇv�p {;~ �9r
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f zy{

|
~s{ v�� ~s{��7�y{ v x0
� �ázy{ x0 ~ pÛ�su � uwv�xyp zy{ �Mr
patku èÞ| ��� � f ′(x0) = 0.
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Ð�Ä Ù pju � � � u�u�qsr
patkuwvwxyp ~ p f zy{ tkx_pjuwv�pjr ~s{s� v���� � [a, b]
x��s� |
~s{ v�� ~s{��7�y{ � �

]a, b[. �H�=� pjpa���Óv�pa�]u ~ pª�9r
pmt2u ξ ∈]a, b[
� �%|%� p � u�u f(b) − f(a) = f ′(ξ)(b − a).

• ÀµÁ�Â�Ã_Äd� �íq'r�pat2uwv�xyp ~ p f z_{¿|+~]{ v�� ~s{��7�y{ � � ]a, b[
� ~7| f ′(x) = 0

q]¶ {¿�y����� x ∈]a, b[
� � q]¶ � ��~s{

� u�u%qsr
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~s{ v�� ~s{��7�y{ � � ]a, b[

� ~7| f ′(x) > 0
q�¶ {��y����� x ∈]a, b[

� �¬zy{
f
�]u {�z p
�_u=� z��%� p |
~ � � ]a, b[. � � |+~ ���sr�uÈx_� f zy{ tkx_pjuwv�pjr ~s{s� v��¾v z p | �9r�pat2u ~]{ p � a

x��s�
b zy{qsr�pat2uwv�xyp ~ pÛ�su {7z p
�_uY� z��+� p |+~ � � [a, b].

• ñRòMÒôó�î Ã-Á�Â�Ã_Ä�� � f ′(x) ≥ 0
v ~ u�uGv�pju ~s{ � �y��� x-�s�áxy� � v�t-� ~ u ~ p |+� �suGv�pju {7z�õd�y{ v ~ u�u z p |�� v��_u � p9u �y��Mr
patku ~s{ � �Azy{ f

�su {7z p
�_uY� z��%� p |+~ vBv�pju ~s{ � �y���g~ u �


