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5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �G�B�K�B�i�b �Q�7 �6�m�M�+�i�B�Q�M �o���H�m�2�b

�R�X�R �G�2�if (x) �#�2 �/�2�}�M�2�/ �Q�M ���M�Q�T�2�M �B�M�i�2�`�p���H ���#�Q�m�ix0 �- �2�t�+�2�T�i �T�Q�b�b�B�#�H�v ���ix0 �B�i�b�2�H�7�X

�A�7f (x) �;�2�i �+�H�Q�b�2 �i�QL �7�Q�` ���H�Hx �b�m�{�+�B�2�M�i�H�v �+�H�Q�b�2 �i�Qx0�- �r�2 �b���v �i�?���if ���T�T�`�Q���+�?�2�b �i�?�2

�H�B�K�B�iL ���bx ���T�T�`�Q���+�?�2�bx0�- ���M�/ �r�2 �r�`�B�i�2

�H�B�K
x! x0

f (x) = L ;

�`�2���/ ���b �i�?�2 �H�B�K�B�i �Q�7f (x) ���bx ���T�T�`�Q���+�?�2�bx0 �B�bL �X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�R�- �T�9�e�V

�>�Q�r �/�Q�2�b �i�?�2 �7�m�M�+�i�B�Q�Mf (x) =
x2 � 1
x � 1

�#�2�?���p�2 �M�2���`x = 1�\

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�j�- �T�9�3�V

�U���V �A�7f �B�b �i�?�2�B�/�2�M�i�B�i�v �7�m�M�+�i�B�Q�Mf (x) = x �- �i�?�2�M �7�Q�` ���M�v �p���H�m�2 �Q�7x0

�H�B�K
x! x0

f (x) = �H�B�K
x! x0

x = x0

�U�#�V �A�7f �B�b �i�?�2�+�Q�M�b�i���M�i �7�m�M�+�i�B�Q�Mf (x) = k �- �i�?�2�M �7�Q�` ���M�v �p���H�m�2 �Q�7x0

�H�B�K
x! x0

f (x) = �H�B�K
x! x0

k = �F
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�k�X�k �G�B�K�B�i �Q�7 �� �6�m�M�+�i�B�Q�M ���M�/ �G�B�K�B�i �G���r�b �S���;�2 �k�f�8

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�9�- �T�9�3�V

�� �7�m�M�+�i�B�Q�M �K���v �7���B�H �i�Q �?���p�2 �� �H�B�K�B�i ���i �� �T�Q�B�M�i �B�M �B�i�b �/�Q�K���B�M�X

�.�B�b�+�m�b�b �i�?�2 �#�2�?���p�B�Q�` �Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �7�m�M�+�i�B�Q�M�b ���bx ! 0�X

�U���VU(x) =

(
0; x < 0;

1; x � 0:

�U�#�Vg(x) =

8
<

:

1
x

; x 6= 0;

0; x = 0:

�U�+�Vf (x) =

8
<

:

0; x � 0;

�b�B�M
1
x

; x > 0:

�b�Q�H�,

�k �h�?�2 �G�B�K�B�i �G���r�b

�k�X�R�h�?�2�Q� �̀2�K �R�, �G�B�K�B�i �G���r�b

�A�7L; M; c ���M�/ k ���`�2 �`�2���H �M�m�K�#�2�`�b���M�/ �H�B�K
x! c

f (x) = L ���M�/

�H�B�K
x! c

g(x) = M �- �i�?�2�M

�U���V �b�m�K �`�m�H�2�,�H�B�K
x! c

(f (x) + g(x)) = L + M �X

�U�#�V �/�B�z�2�`�2�M�+�2 �`�m�H�2�,�H�B�K
x! c

(f (x) � g(x)) = L � M �X

�U�+�V �+�Q�M�b�i���M�i �K�m�H�i�B�T�H�2 �`�m�H�2�,�H�B�K
x! c

(k � f (x)) = k � L �X

�U�/�V �T�`�Q�/�m�+�i �`�m�H�2�,�H�B�K
x! c

(f (x) � g(x)) = L � M �X

�U�2�V �[�m�Q�i�B�2�M�i �`�m�H�2�,�H�B�K
x! c

f (x)
g(x)

=
L
M

; M 6= 0 �X

�U�7�V �T�Q�r�2�` �`�m�H�2�, �B�7r ���M�/s ���`�2 �B�M�i�2�;�2�`�b �r�B�i�? �M�Q �+�Q�K�K�Q�K �7���+�i�Q�` ���M�/s 6= 0 �- �i�?�2�M

�H�B�K
x! c

(f (x)) r / s = L r / s �- �T�`�Q�p�B�/�2�/ �i�?���iL r / s �B�b �� �`�2���H �M�m�K�#�2�`�X

�U�;�V �`�Q�Q�i �`�m�H�2�,�H�B�K
x! c

n
p

f (x) = n
p

L = L 1/ n �-n 2 N + �X
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�k�X�k �G�B�K�B�i �Q�7 �� �6�m�M�+�i�B�Q�M ���M�/ �G�B�K�B�i �G���r�b �S���;�2 �j�f�8

�k�X�k�h�?�2�Q� �̀2�K �k�, �G�B�K�B�i�b �Q�7 �S�Q�H�v�M�Q�K�B���H�b

�A�7P(x) = anxn + an� 1xn� 1 + � � � + a0�- �i�?�2�M

�H�B�K
x! c

P(x) = P(c) = ancn + an� 1cn� 1 + � � � + a0 :

�k�X�j�h�?�2�Q� �̀2�K �j�, �G�B�K�B�i�b �Q�7 �_���i�B�Q�M���H �6�m�M�+�i�B�Q�M�b

�A�7P(x) ���M�/Q(x) ���`�2 �T�Q�H�v�M�Q�K�B���H�b ���M�/Q(c) 6= 0�- �i�?�2�M

�H�B�K
x! c

P(x)
Q(x)

= P (c)
Q(c)

:

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�8�- �T�8�y�V

�6�B�M�/ �i�?�2 �7�Q�H�H�Q�r�B�M�; �H�B�K�B�i�b�,

�U���V �H�B�Kx! c(x3 + 4x2 � 3)�- �U�#�V �H�B�K
x! c

x4 + x2 � 1
x2 + 5

�- �U�+�V �H�B�K
x!� 2

p
4x2 � 3�X

�b�Q�H�,

�j �1�H�B�K�B�M���i�B�M�; �w�2�`�Q �.�2�M�Q�K�B�M���i�Q�`�b ���H�;�2�#�`���B�+���H�H�v

�j�X�R �*���M�+�2�H�B�M�; ���+�Q�K�K�Q�M �7���+�i�Q�`�X

�j�X�k �*�`�2���i�B�M�; ���M�/ �+���M�+�2�H�B�M�; ���+�Q�K�K�Q�M �7���+�i�Q�`�X

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�d�- �T�8�R�V

�1�p���H�m���i�2 �H�B�K
x! 1

x2 + x � 2
x2 � x

�X

�b�Q�H�,
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�k�X�k �G�B�K�B�i �Q�7 �� �6�m�M�+�i�B�Q�M ���M�/ �G�B�K�B�i �G���r�b �S���;�2 �9�f�8

� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�N�- �T�8�k�V

�1�p���H�m���i�2 �H�B�K
x! 0

p
x2 + 100 � 10

x2
�X

�b�Q�H�,

�9 �h�?�2 �a���M�/�r�B�+�? �h�?�2�Q�`�2�K

�9�X�R�h�?�2�Q� �̀2�K �9�, �h�?�2 �a���M�/�r�B�+�? �h�?�2�Q� �̀2�K �U�h�?�2 �a�[�m�2�2�x�2 �h�?�2�Q� �̀2�K�- �h�?�2 �S�B�M�+�?�B�M�; �h�?�2�Q� �̀2�K�V

�a�m�T�T�Q�b�2 �i�?���ig(x) � f (x) � h(x) �7�Q�` ���H�Hx �B�M �b�Q�K�2 �Q�T�2�M �B�M�i�2�`�p���H �+�Q�M�i���B�M�B�M�;

c�- �2�t�+�2�T�i �T�Q�b�b�B�#�H�v ���ix = c �B�i�b�2�H�7�X �a�m�T�T�Q�b�2 ���H�b�Q �i�?���i

�H�B�K
x! c

g(x) = �H�B�K
x! c

h(x) = L �- �i�?�2�M�H�B�K
x! c

f (x) = L �X

�9�X�k �U���V �H�B�K
� ! 0

�b�B�M� = �y �X �U�#�V �H�B�K
� ! 0

�+�Q�b� = �R �X

� �1�t�X�d �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�y�- �T�8�j�V

�:�B�p�2�M �i�?���i1 �
x2

4
� u(x) � 1 +

x2

2
; �7�Q�` ���H�Hx 6= 0; �}�M�/ �H�B�K

x! 0
u(x)�X

�b�Q�H�,

� �1�t�X�3 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�R�- �T�8�j�V

�6�Q�` ���M�v �7�m�M�+�i�B�Q�Mf �- �H�B�K
x! c

jf (x)j = 0 �B�K�T�H�B�2�b �H�B�K
x! c

f (x) = 0 �X

�b�Q�H�,
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�k�X�k �G�B�K�B�i �Q�7 �� �6�m�M�+�i�B�Q�M ���M�/ �G�B�K�B�i �G���r�b �S���;�2 �8�f�8

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �k�X�k�V

�R�d�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x!� 1

3(2x � 1)2�X

�k�k�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
h! 0

p
5h + 4 � 2

h
�X

�j�e�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x! 4

4x � x2

2 �
p

x
�X

�9�R�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x!� 3

2 �
p

x2 � 5
x + 3

�X

�9�d�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x! 0

1 + x + �b�B�Mx
3�+�Q�bx

�X

�e�j�X�A�7
p

5 � 2x2 � f (x) �
p

5 � x2 �7�Q�`� 1 � x � 1�- �}�M�/ �H�B�Kx! 0 f (x)�X

�d�3�X�A�7 �H�B�K
x!� 2

f (x)
x2

= 1�- �}�M�/ �U���V �H�B�K
x!� 2

f (x)�- �U�#�V �H�B�K
x!� 2

f (x)
x

�X

�d�N�X�U���V �A�7 �H�B�K
x! 2

f (x) � 5
x � 2

= 3�- �}�M�/ �H�B�K
x! 2

f (x)�X

�U�#�V �A�7 �H�B�K
x! 2

f (x) � 5
x � 2

= 4�- �}�M�/ �H�B�K
x! 2

f (x)�X
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�k�X�j �h�?�2 �S�`�2�+�B�b�2 �.�2�}�M�B�i�B�Q�M �Q�7 �� �G�B�K�B�i �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�k�X�j �h�?�2 �S�`�2�+�B�b�2 �.�2�}�M�B�i�B�Q�M �Q�7 �� �G�B�K�B�i

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �.�2�}�M�B�i�B�Q�M �Q�7 �G�B�K�B�i

�R�X�R�.�2�}�M�B�i�B�Q�M�, �G�B�K�B�i �Q�7 �� �6�m�M�+�i�B�Q�M

�G�2�if (x) �#�2 �/�2�}�M�2�/ �Q�M ���M �Q�T�2�M �B�M�i�2�`�p���H ���#�Q�m�ix0�- �2�t�+�2�T�i �T�Q�b�b�B�#�H�v ���ix0 �B�i�b�2�H�7�X �q�2

�b���v �i�?���i �i�?�2�H�B�K�B�i �Q�7f (x) ���bx ���T�T�`�Q���+�?�2�bx0 �B�b �i�?�2 �M�m�K�#�2�`L �- ���M�/

�r�2 �r�`�B�i�2

�H�B�K
x! x0

f (x) = L

�B�7�- �7�Q�` �2�p�2�`�v �M�m�K�#�2�`� > 0�- �i�?�2�`�2 �2�t�B�b�i�b �� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�#�2�`� > 0 �b�m�+�? �i�?���i

�7�Q�` ���H�Hx�-

0 < jx � x0j < � ) jf (x) � L j < �

�R�X�kZ‘5õ&ýI!)i�ò �,
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�k�X�j �h�?�2 �S�`�2�+�B�b�2 �.�2�}�M�B�i�B�Q�M �Q�7 �� �G�B�K�B�i �S���;�2 �k�f�9

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�k�- �T�8�N�V

�a�?�Q�r �i�?���i �H�B�K
x! 1

(5x � 3) = 2�X

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�j�- �T�e�y�V

�S�`�Q�p�2 �U���V �H�B�K
x! x0

x = x0�- �U�#�V �H�B�K
x! x0

k = k�X

�b�Q�H�,

�k �6�B�M�/� ���H�;�2�#�`���B�+���H�H�v �7�Q�` �� �:�B�p�2�Mf �-L �-x0 ���M�/� > 0

�6�B�M�/�B�M�; ��� > 0 3 8x�-0 < jx � x0j < � ) j f (x) � L j < �:

�k�X�R�a�Q�H�p�2 �i�?�2 �B�M�2�[�m���H�B�i�vjf (x) � L j < � �i�Q �}�M�/ ���M �Q�T�2�M �B�M�i�2�`�p���H(a; b) �+�Q�M�i���B�M�B�M�;x0

�Q�M �r�?�B�+�? �i�?�2 �B�M�2�[�m���H�B�i�v �?�Q�H�/�b �7�Q�` ���H�Hx 6= x0�X

�k�X�k�6�B�M�/ �� �p���H�m�2 �Q�7� > 0 �i�?���i �T�H���+�2�b �i�?�2 �Q�T�2�M �B�M�i�2�`�p���H(x0 � �; x 0 + � ) �+�2�M�i�2�`�2�/ ���i

x0 �B�M�b�B�/�2 �i�?�2 �B�M�i�2�`�p���H(a; b)

�k�X�j �h�?�2 �B�M�2�[�m���H�B�i�vjf (x) � L j < � �r�B�H�H �?�Q�H�/ �7�Q�` ���H�Hx 6= x0 �B�M �i�?�B�b� �@�B�M�i�2�`�p���H�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�j �h�?�2 �S�`�2�+�B�b�2 �.�2�}�M�B�i�B�Q�M �Q�7 �� �G�B�K�B�i �S���;�2 �j�f�9

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�9�- �T�e�y�V

�a�?�Q�r �i�?���i �H�B�K
x! 5

p
x � 1 = 2�X

�b�Q�H�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�8�- �T�e�R�V

�S�`�Q�p�2 �i�?���i �H�B�K
x! 2

f (x) = 4 �B�7f (x) =

(
x2; x 6= 2:

1; x = 2:

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�j �h�?�2 �S�`�2�+�B�b�2 �.�2�}�M�B�i�B�Q�M �Q�7 �� �G�B�K�B�i �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �k�X�j�V

�9�y�X�S�`�Q�p�2 �i�?�2 �H�B�K�B�i�, �H�B�K
x! 0

p
4 � x = 2�X

�9�j�X�S�`�Q�p�2 �i�?�2 �H�B�K�B�i�, �H�B�K
x! 1

1
x

= 1�X

�9�3�X�S�`�Q�p�2 �i�?���i �H�B�K
x! 0

f (x) = 0 �B�7f (x) =

(
2x; x < 0:

x/2 ; x � 0:

�9�N�X�S�`�Q�p�2 �i�?�2 �H�B�K�B�i�, �H�B�K
x! 0

x �b�B�M
1
x

= 0�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3
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�k�X�9 �P�M�2�@�a�B�/�2�/ �G�B�K�B�i�b �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�k�X�9 �P�M�2�@�a�B�/�2�/ �G�B�K�B�i�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �P�M�2�@�a�B�/�2�/ �G�B�K�B�i�b

�R�X�R �h�r�Q�@�b�B�/�2�/ �H�B�K�B�i�b�,f (x) ���T�T�`�Q���+�?�2�bL ���bx ���T�T�`�Q���+�?�2�bc �7�`�Q�K�2�B�i�?�2�` �b�B�/�2�X

�R�X�k �_�B�;�?�i�@�?���M�/ �H�B�K�B�i�,�H�B�K
x! c+

f (x) = L �X

�U�ôx ! c+ �ô�, �+�Q�M�b�B�/�2�` �Q�M�H�v �p���H�m�2�b �Q�7x �;�`�2���i�2�` �i�?���Mc:�V

�R�X�j �G�2�7�i�@�?���M�/ �H�B�K�B�i�,�H�B�K
x! c�

f (x) = M �X

�R�X�9 �1�t���K�T�H�2�,f (x) =
x
jxj

�- �H�B�K
x! 0+

f (x) = �R �- ���M�/ �H�B�K
x! 0�

f (x) = � 1 �X

�R�X�8�h�?�2�Q� �̀2�K �e

�� �7�m�M�+�i�B�Q�Mf (x) �?���b �� �H�B�K�B�i ���bx ���T�T�`�Q���+�?�2�bc �B�7 ���M�/ �Q�M�H�v �B�7 �B�i �?���b �H�2�7�i�@�?���M�/ ���M�/

�`�B�;�?�i�@�?���M�/ �H�B�K�B�i�b ���M�/ �i�?�2�b�2 �Q�M�2�@�b�B�/�2�/ �H�B�K�B�i�b ���`�2 �2�[�m���H�,

�H�B�K
x! c

f (x) = L , �H�B�K
x! c�

f (x) = L ���M�/ �H�B�K
x! c+

f (x) = L

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�k�- �T�e�3�V

�6�B�M�/ �H�B�K�B�i�b �Q�7 �i�?�2 �7�m�M�+�i�B�Q�M ���ix = 0; 1; � � � ; 4 �;�`���T�?�2�/ �#�2�H�Q�r�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�9 �P�M�2�@�a�B�/�2�/ �G�B�K�B�i�b �S���;�2 �k�f�9

�k �S�`�2�+�B�b�2 �.�2�}�M�B�i�B�Q�M�b �Q�7 �P�M�2�@�a�B�/�2�/ �G�B�K�B�i�b

�k�X�R�.�2�}�M�B�i�B�Q�M�b�, �_�B�;�?�i�@�>���M�/�- �G�2�7�i�@�>���M�/ �G�B�K�B�i�b

�U���V �q�2 �b���v �i�?���if (x) �?���b�`�B�;�?�i�@�?���M�/ �H�B�K�B�i �G ���ix0�- ���M�/ �r�`�B�i�2

�H�B�K
x! x+

0

f (x) = L

�B�7 �7�Q�` �2�p�2�`�v �M�m�K�#�2�`� > 0 �i�?�2�`�2 �2�t�B�b�i�b �� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�#�2�`� > 0 �b�m�+�?

�i�?���i �7�Q�` ���H�Hx

x0 < x < x 0 + � ) j f (x) � L j < �

�U�#�V �q�2 �b���v �i�?���if (x) �?���b�H�2�7�i�@�?���M�/ �H�B�K�B�i �G ���ix0�- ���M�/ �r�`�B�i�2

�H�B�K
x! x �

0

f (x) = L

�B�7 �7�Q�` �2�p�2�`�v �M�m�K�#�2�`� > 0 �i�?�2�`�2 �2�t�B�b�i�b �� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�#�2�`� > 0 �b�m�+�?

�i�?���i �7�Q�` ���H�Hx

x0 � � < x < x 0 ) j f (x) � L j < �

�k�X�kf (x) = �b�B�M(1/ x) �?���b �M�Q �H�B�K�B�i���bx ���T�T�`�Q���+�?�2�b �x�2�`�Q �7�`�Q�K �2�B�i�?�2�` �b�B�/�2�X

�j �G�B�K�B�i�b �A�M�p�Q�H�p�B�M�;
�b�B�M�

�
�j�X�R�h�?�2�Q� �̀2�K �d

�H�B�K
� ! 0

�b�B�M�
�

= 1

�S� �̀Q�Q�7�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�9 �P�M�2�@�a�B�/�2�/ �G�B�K�B�i�b �S���;�2 �j�f�9

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�8�- �T�d�y�V

�1�p���H�m���i�2 �U���V �H�B�K
h! 0

�+�Q�bh � 1
h

�- �U�#�V �H�B�K
x! 0

�b�B�M2x
5x

�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�8�- �T�d�y�V

�6�B�M�/ �H�B�K
t ! 0

�i���Mt �b�2�+2t
3t

�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�9 �P�M�2�@�a�B�/�2�/ �G�B�K�B�i�b �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹

�j�X�G�2�if (x) =

(
3 � x; x < 2
x
2

+ 1; x > 2:

�U���V �6�B�M�/ �H�B�K
x! 2+

f (x) ���M�/ �H�B�K
x! 2�

f (x)�X

�U�#�V �.�Q�2�b �H�B�K
x! 2

f (x) �2�t�B�b�i�\ �A�7 �b�Q�- �r�?���i �B�b �B�i�\ �A�7 �M�Q�i�- �r�?�v �M�Q�i�\

�U�+�V �6�B�M�/ �H�B�K
x! 4�

f (x) ���M�/ �H�B�K
x! 4+

f (x)�X

�U�/�V �.�Q�2�b �H�B�K
x! 4

f (x) �2�t�B�b�i�\ �A�7 �b�Q�- �r�?���i �B�b �B�i�\ �A�7 �M�Q�i�- �r�?�v �M�Q�i�\

�8�X�G�2�if (x) =

8
<

:

0; x � 0

�b�B�M
1
x

; x > 0:

�U���V �.�Q�2�b �H�B�K
x! 0+

f (x) �2�t�B�b�i�\ �A�7 �b�Q�- �r�?���i �B�b �B�i�\ �A�7 �M�Q�i�- �r�?�v �M�Q�i�\

�U�#�V �.�Q�2�b �H�B�K
x! 0�

f (x) �2�t�B�b�i�\ �A�7 �b�Q�- �r�?���i �B�b �B�i�\ �A�7 �M�Q�i�- �r�?�v �M�Q�i�\

�U�+�V �.�Q�2�b �H�B�K
x! 0

f (x) �2�t�B�b�i�\ �A�7 �b�Q�- �r�?���i �B�b �B�i�\ �A�7 �M�Q�i�- �r�?�v �M�Q�i�\

�R�R�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x!� 0:5�

r
x + 2
x + 1

�X

�R�8�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
h! 0+

p
h2 + 4h + 5 �

p
5

h
�X

�R�3�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �U���V �H�B�K
x! 1+

p
2x(x � 1)
jx � 1j

�- �U�#�V �H�B�K
x! 1�

p
2x(x � 1)
jx � 1j

�X

�R�N�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �U���V �H�B�K
� ! 3+

b� c
�

�- �U�#�V �H�B�K
� ! 3�

b� c
�

�X �U�M�Q�i�2�,bxc �B�b �i�?�2 �;�`�2���i�2�b�i �B�M�i�2�;�2�` �Q�7x�V

�k�y�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �U���V �H�B�K
t ! 4+

(t �b tc)�- �U�#�V �H�B�K
t ! 4�

(t �b tc)�X �U�M�Q�i�2�,bxc �B�b �i�?�2 �;�`�2���i�2�b�i �B�M�i�2�;�2�`

�Q�7x�V

�k�8�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x! 0

�i���M2x
x

�X

�k�N�X�H�B�K
x! 0

x + x �+�Q�bx
�b�B�Mx �+�Q�bx

�X

�j�N�X�H�B�K
x! 0

�i���M3x
�b�B�M8x

�X
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�k�X�8 �*�Q�M�i�B�M�m�B�i�v �S���;�2 �R�f�3

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�k�X�8 �*�Q�M�i�B�M�m�B�i�v

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �*�Q�M�i�B�M�m�B�i�v ���i �� �S�Q�B�M�i

�R�X�R�.�2�}�M�B�i�B�Q�M�, �*�Q�M�i�B�M�m�B�i�v ���i �� �S�Q�B�M�i

�A�M�i�2�`�B�Q�` �T�Q�B�M�i�, �� �7�m�M�+�i�B�Q�My = f (x) �B�b �+�Q�M�i�B�M�m�Q�m�b ���i ���M�B�M�i�2�`�B�Q�` �T�Q�B�M�ic �Q�7

�B�i�b �/�Q�K���B�M �B�7

�H�B�K
x! c

f (x) = f (c) :

�1�M�/�T�Q�B�M�i�, �� �7�m�M�+�i�B�Q�My = f (x) �B�b �+�Q�M�i�B�M�m�Q�m�b ���i ���H�2�7�i �2�M�/�T�Q�B�M�ia �Q�` �B�b

�+�Q�M�i�B�M�m�Q�m�b ���i ���`�B�;�?�i �2�M�/�T�Q�B�M�ib �Q�7 �B�i�b �/�Q�K���B�M �B�7

�H�B�K
x! a+

f (x) = f (a) �Q�` �H�B�K
x! b�

f (x) = f (b) :

�R�X�k �A�7 �� �7�m�M�+�i�B�Q�M �B�b�M�Q�i�+�Q�M�i�B�M�m�Q�m�b ���i �� �T�Q�B�M�ic�, f �B�b �/�B�b�+�Q�M�i�B�M�m�Q�m�b���i c�- ���M�/c �B�b ��

�T�Q�B�M�i �Q�7�/�B�b�+�Q�M�i�B�M�m�B�i�v�Q�7f �X

�R�X�jf �B�b �`�B�;�?�i�@�+�Q�M�i�B�M�m�Q�m�b �U�+�Q�M�i�B�M�m�Q�m�b �7�`�Q�K �i�?�2 �`�B�;�?�i�V ���i �� �T�Q�B�M�ix = c �B�M �B�i�b �/�Q�K���B�M �B�7

�H�B�K
x! c+

f (x) = f (c) :
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�R�X�9f �B�b �H�2�7�i�@�+�Q�M�i�B�M�m�Q�m�b �U�+�Q�M�i�B�M�m�Q�m�b �7�`�Q�K �i�?�2 �H�2�7�i�V ���i �� �T�Q�B�M�ix = c �B�M �B�i�b �/�Q�K���B�M �B�7

�H�B�K
x! c�

f (x) = f (c) :

�R�X�8f �B�b �+�Q�M�i�B�M�m�Q�m�b ���i ���H�2�7�i�2�M�/�T�Q�B�M�ia �Q�7 �B�i�b �/�Q�K���B�M �B�7 �B�i �B�b�`�B�;�?�i�@�+�Q�M�i�B�M�m�Q�m�b���i a�X

�R�X�ef �B�b �+�Q�M�i�B�M�m�Q�m�b ���i ���`�B�;�?�i�2�M�/�T�Q�B�M�ib �Q�7 �B�i�b �/�Q�K���B�M �B�7 �B�i �B�b�H�2�7�i�@�+�Q�M�i�B�M�m�Q�m�b���i b�X

�R�X�df �B�b �+�Q�M�i�B�M�m�Q�m�b ���i ���M�B�M�i�2�`�B�Q�`�T�Q�B�M�ic �Q�7 �B�i�b �/�Q�K���B�M �B�7 ���M�/ �Q�M�H�v �B�7 �B�i �B�b �#�Q�i�?�`�B�;�?�i�@�+�Q�M�i�B�M�m�Q�m�b
���M�/ �H�2�7�i�@�+�Q�M�i�B�M�m�Q�m�b���i c�X

�R�X�3�*�Q�M�i�B�M�m�B�i�v �h�2�b�i

�� �7�m�M�+�i�B�Q�Mf (x) �B�b �+�Q�M�i�B�M�m�Q�m�b ���ix = c �B�7 ���M�/ �Q�M�H�v �B�7 �B�i �K�2�2�i�b �i�?�2 �7�Q�H�H�Q�r�B�M�; �i�?�`�2�2

�+�Q�M�/�B�i�B�Q�M�b�X

�U���V f (c) �2�t�B�b�i�b�, c �H�B�2�b �B�M �i�?�2 �/�Q�K���B�M �Q�7f �X

�U�#�V�H�B�K
x! c

f (x) �2�t�B�b�i�b�, f �?���b �� �H�B�K�B�i ���bx ! c�X

�U�+�V�H�B�K
x! c

f (x) = f (c) �, �i�?�2 �H�B�K�B�i �2�[�m���H�b �i�?�2 �7�m�M�+�i�B�Q�M �p���H�m�2�X

�U���V �h�Q �/�2�}�M�2 �+�Q�M�i�B�M�m�B�i�v ���i �� �T�Q�B�M�i �B�M �� �7�m�M�+�i�B�Q�M�ö�b �/�Q�K���B�M�- �r�2 �M�2�2�/ �i�Q �/�2�}�M�2

�+�Q�M�i�B�M�m�B�i�v ���i ���M�B�M�i�2�`�B�Q�` �T�Q�B�M�i�U�r�?�B�+�? �B�M�p�Q�H�p�2�b �� �i�r�Q�@�b�B�/�2�/ �H�B�K�B�i�V ���M�/

�+�Q�M�i�B�M�m�B�i�v ���i ���M�2�M�/�T�Q�B�M�i�U�r�?�B�+�? �B�M�p�Q�H�p�2�b �� �Q�M�2�@�b�B�/�2�/ �H�B�K�B�i�V�X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�R�- �T�d�9�V

�6�B�M�/ �i�?�2 �T�Q�B�M�i�b ���i �r�?�B�+�? �i�?�2 �7�m�M�+�i�B�Q�Mf �B�b �+�Q�M�i�B�M�m�Q�m�b ���M�/ �i�?�2 �T�Q�B�M�i�b ���i �r�?�B�+�?f �B�b

�/�B�b�+�Q�M�i�B�M�m�Q�m�b�X �U&ý/I)i�ò �V

�b�Q�H�,
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� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�9�- �T�d�8�V

�h�?�2 �7�m�M�+�i�B�Q�My = bxc �B�b �/�B�b�+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�v �B�M�i�2�;�2�` �#�2�+���m�b�2 �i�?�2 �H�2�7�i�@�?���M�/ ���M�/

�`�B�;�?�i�@�?���M�/ �H�B�K�B�i�b ���`�2 �M�Q�i �2�[�m���H ���bx ! n�,

�H�B�K
x! n �

bxc = n � 1 �H�B�K
x! n+

bxc = n

�a�B�M�+�2bnc = n�- �i�?�2 �;�`�2���i�2�b�i �B�M�i�2�;�2�` �7�m�M�+�i�B�Q�M �B�b �`�B�;�?�i�@�+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�v �B�M�i�2�;�2�`n�X

�k �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M

�k�X�R �� �7�m�M�+�i�B�Q�M �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�M ���M �B�M�i�2�`�p���H �B�7 ���M�/ �Q�M�H�v �B�7 �B�i �B�b�+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�v �T�Q�B�M�i
�Q�7 �i�?�2 �B�M�i�2�`�p���H�X

�k�X�k �� �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�M�B�b �Q�M�2 �i�?���i �B�b �+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�v �T�Q�B�M�i �Q�7 �B�i�b �/�Q�K���B�M�X

�k�X�jy = 1/ x �B�b �M�Q�i �+�Q�M�i�B�M�m�Q�m�b �Q�M[� 1; 1]�- �#�m�i �B�i �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�p�2�` �B�i�b �/�Q�K���B�M(�1 ; 0) [ (0; 1 ) �X

�k�X�9�h�?�2�Q� �̀2�K �3�, �S� �̀Q�T�2�`�i�B�2�b �Q�7 �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M�b

�A�7 �i�?�2 �7�m�M�+�i�B�Q�M�bf ���M�/g ���`�2 �+�Q�M�i�B�M�m�Q�m�b ���ix = c�- �i�?�2�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �+�Q�K�#�B�M���i�B�Q�M�b

���`�2 �+�Q�M�i�B�M�m�Q�m�b ���ix = c�X

�U���V�a�m�K�b�, f + g

�S�`�Q�p�2 �i�?�2 �b�m�K �T�`�Q�T�2�`�i�v�,

�U�#�V�.�B�z�2� �̀2�M�+�2�b�, f � g

�U�+�V�*�Q�M�b�i���M�i �K�m�H�i�B�T�H�2�b�, k � f
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�U�/�V�S� �̀Q�/�m�+�i�b�, f � g

�U�2�V�Z�m�Q�i�B�2�M�i�b�, f / g �T�`�Q�p�B�/�2�/g(c) 6= 0

�U�7�V�S�Q�r�2�`�b�, f r / s �T�`�Q�p�B�/�2�/ �B�i �B�b �/�2�}�M�2�/ �Q�M ���M �Q�T�2�M �B�M�i�2�`�p���H�-r; s�, �B�M�i�2�;�2�`�b

�U�;�V�_�Q�Q�i�b�, n
p

f �- �T�`�Q�p�B�/�2�/ �B�i �B�b �/�2�}�M�2�/ �Q�M ���M �Q�T�2�M �B�M�i�2�`�p���H �+�Q�M�i���B�M�B�M�;c�-

�r�?�2�`�2n �B�b �� �T�Q�b�B�i�B�p�2 �B�M�i�2�;�2�`�X

�k�X�8 �1�p�2�`�v �T�Q�H�v�M�Q�K�B���HP(x) = anxn + an� 1xn� 1 + � � � + a0 �B�b �+�Q�M�i�B�M�m�Q�m�b �#�2�+���m�b�2�H�B�K
x! c

P(x) = P(c) �X

�k�X�e�h�?�2�Q� �̀2�K �N�, �*�Q�K�T�Q�b�B�i�2 �Q�7 �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M�b

�A�7f �B�b �+�Q�M�i�B�M�m�Q�m�b ���ic ���M�/g �B�b �+�Q�M�i�B�M�m�Q�m�b ���if (c)�- �i�?�2�M �i�?�2 �+�Q�K�T�Q�b�B�i�2g � f
�B�b �+�Q�M�i�B�M�m�Q�m�b ���ic�X

�k�X�d�h�?�2�Q� �̀2�K �R�y�, �*�Q�K�T�Q�b�B�i�2 �Q�7 �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M�b

�A�7g �B�b �+�Q�M�i�B�M�m�Q�m�b ���ib ���M�/ �H�B�Kx! c f (x) = b�- �i�?�2�M

�H�B�K
x! c

g(f (x)) = g(b) = g(�H�B�K
x! c

f (x))
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�j �*�Q�M�i�B�M�m�Q�m�b �1�t�i�2�M�b�B�Q�M �i�Q �� �S�Q�B�M�i

�j�X�R �� �7�m�M�+�i�B�Q�M �K���v �?���p�2 �� �H�B�K�B�i �2�p�2�M ���i �� �T�Q�B�M�i �r�?�2�`�2 �B�i �B�b�M�Q�i �/�2�}�M�2�/�X

�j�X�k �A�7f (c) �B�b �M�Q�i �/�2�}�M�2�/�- �#�m�i�H�B�Kx! c f (x) = L �2�t�B�b�i�b�- �r�2 �+���M �/�2�}�M�2 �� �M�2�r �7�m�M�+�i�B�Q�M

F (x) �#�v �i�?�2 �`�m�H�2F (x) =

(
f (x); �B�7x �B�b �B�M �i�?�2 �/�Q�K���B�M �Q�7f

L; �B�7x = c
�j�X�j �h�?�2 �7�m�M�+�i�B�Q�MF �B�b �+�Q�M�i�B�M�m�Q�m�b ���ix = c�X �A�i �B�b �+���H�H�2�/ �i�?�2�+�Q�M�i�B�M�m�Q�m�b �2�t�i�2�M�b�B�Q�M�Q�7

f �i�Q x = c �X

�j�X�9 �6�Q�` �`���i�B�Q�M���H �7�m�M�+�i�B�Q�M�bf �- �+�Q�M�i�B�M�m�Q�m�b �2�t�i�2�M�b�B�Q�M�b ���`�2 �m�b�m���H�H�v �7�Q�m�M�/ �#�v�+���M�+�2�H�B�M�; �+�Q�K�K�Q�M �7���+�i�Q�`�b�X

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�y�- �T�d�N�V

�a�?�Q�r �i�?���if (x) =
x2 + x � 6

x2 � 4
; x 6= 2 �?���b �� �+�Q�M�i�B�M�m�Q�m�b �2�t�i�2�M�b�B�Q�M �i�Qx = 2�- ���M�/ �}�M�/

�i�?���i �i�?���i �2�t�i�2�M�b�B�Q�M�X
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�b�Q�H�,

�9 �A�M�i�2�`�K�2�/�B���i�2 �o���H�m�2 �h�?�2�Q�`�2�K �7�Q�` �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�@

�i�B�Q�M�b

�9�X�R�h�?�2�Q� �̀2�K �R�R�, �h�?�2 �A�M�i�2�`�K�2�/�B���i�2 �o���H�m�2 �h�?�2�Q� �̀2�K �7�Q�` �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M�b

�A�7f �B�b �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�M �Q�M �� �+�H�Q�b�2�/ �B�M�i�2�`�p���H[a; b] ���M�/ �B�7y0 �B�b ���M�v �p���H�m�2 �#�2�i�r�2�2�M

f (a) ���M�/ f (b) �- �i�?�2�My0 = f (c) �7�Q�` �b�Q�K�2c �B�M[a; b]�X

&ýI!)i�ò �,

�9�X�k �h�?�2 �A�M�i�2�`�K�2�/�B���i�2 �o���H�m�2 �h�?�2�Q�`�2�K �b���v�b �i�?���i ���M�v�?�Q�`�B�x�Q�M�i���H �H�B�M�2y = y0 �+�`�Q�b�b�B�M�;

�i�?�2y�@���t�B�b �#�2�i�r�2�2�M �i�?�2 �M�m�K�#�2�`�bf (a) ���M�/f (b) �r�B�H�H �+�`�Q�b�b �i�?�2 �+�m�`�p�2y = f (x) ���i �H�2���b�i

�Q�M�+�2 �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H[a; b]�X

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�R�- �T�3�R�V

�a�?�Q�r �i�?���i �i�?�2�`�2 �B�b �� �`�Q�Q�i �Q�7 �i�?�2 �2�[�m���i�B�Q�Mx3 � x � 1 = 0 �#�2�i�r�2�2�M �R ���M�/ �k�X

�b�Q�H�,
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� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�k�- �T�3�R�V

�l�b�2 �i�?�2 �A�M�i�2�`�K�2�/�B���i�2 �p���H�m�2 �h�?�2�Q�`�2�K �i�Q �T�`�Q�p�2 �i�?���i �i�?�2 �2�[�m���i�B�Q�M
p

2x + 5 = 4 � x2

�?���b �� �b�Q�H�m�i�B�Q�M�X

�b�Q�H�,
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+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �k�X�8�V

�R�j�@�k�8�X���i �r�?���i �T�Q�B�M�i�b ���`�2 �i�?�2 �7�m�M�+�i�B�Q�M�b �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �+�Q�M�i�B�M�m�Q�m�b�\

�R�j�Xy =
1

x � 2
� 3x�X

�R�3�Xy =
1

jxj + 1
�

x2

2
�X

�k�9�Xy =

p
x4 + 1

1 + �b�B�M2 x
�X

�k�8�Xy =
p

2x + 3�X

�j�d�X�.�2�}�M�2g(3) �B�M �� �r���v �i�?���i �2�t�i�2�M�/�bg(x) = ( x2 � 9)/( x � 3) �i�Q �#�2 �+�Q�M�i�B�M�m�Q�m�b ���ix = 3�X

�9�9�X�6�Q�` �r�?���i �p���H�m�2 �Q�7b �B�b

g(x) =

8
<

:

x � b
b+ 1

x < 0;

x2 + b x > 0

�+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�vx�X
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�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�k�X�e �G�B�K�B�i�b �A�M�p�Q�H�p�B�M�; �A�M�}�M�B�i�v�c ���b�v�K�T�i�Q�i�2�b �Q�7 �:�`���T�?�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �6�B�M�B�i�2 �G�B�K�B�i�b ���bx ! �1

�R�X�R�.�2�}�M�B�i�B�Q�M�b�, �G�B�K�B�i ���bx ���T�T� �̀Q���+�?�2�b1 �Q��̀1

�U���V �q�2 �b���v �i�?���if (x) �?���b �i�?�2�H�B�K�B�iL ���bx ���T�T�`�Q���+�?�2�b �B�M�}�M�B�i�v���M�/ �r�`�B�i�2

�H�B�K
x!1

f (x) = L

�B�7�- �7�Q�` �2�p�2�`�v �M�m�K�#�2�`� > 0�- �i�?�2�`�2 �2�t�B�b�i�b �� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�#�2�`M �b�m�+�? �i�?���i

�7�Q�` ���H�Hx x > M ) j f (x) � L j < � �X

�U�#�V �q�2 �b���v �i�?���if (x) �?���b �i�?�2�H�B�K�B�iL ���b x ���T�T�`�Q���+�?�2�b �K�B�M�m�b �B�M�}�M�B�i�v���M�/

�r�`�B�i�2 �H�B�Kx!�1 f (x) = L �B�7�- �7�Q�` �2�p�2�`�v �M�m�K�#�2�`� > 0�- �i�?�2�`�2 �2�t�B�b�i�b �� �+�Q�`�@

�`�2�b�T�Q�M�/�B�M�; �M�m�K�#�2�`N �b�m�+�? �i�?���i �7�Q�` ���H�Hx x < N ) j f (x) � L j < � �X

�R�X�k�h�?�2�Q� �̀2�K �R�k�, �G�B�K�B�i �G���r�b ���bx ! �1

�A�7L; M; ���M�/k ���`�2 �`�2���H �M�m�K�#�2�`�b ���M�/ �H�B�K
x!�1

f (x) = L ���M�/ �H�B�K
x!�1

g(x) = M �- �i�?�2�M

�U���V �b�m�K �`�m�H�2�,�H�B�K
x!�1

(f (x) + g(x)) = L + M �X

�U�#�V �/�B�z�2�`�2�M�+�2 �`�m�H�2�,�H�B�K
x!�1

(f (x) � g(x)) = L � M �X

�U�+�V �T�`�Q�/�m�+�i �`�m�H�2�,�H�B�K
x!�1

(f (x) � g(x)) = L � M �X

�U�/�V �+�Q�M�b�i���M�i �K�m�H�i�B�T�H�2 �`�m�H�2�,�H�B�K
x!�1

(k � f (x)) = k � L �X

�U�2�V �[�m�Q�i�B�2�M�i �`�m�H�2�,�H�B�K
x!�1

f (x)
g(x)

=
L
M

; M 6= 0 �X

�U�7�V �T�Q�r�2�` �`�m�H�2�, �B�7r ���M�/s ���`�2 �B�M�i�2�;�2�`�b �r�B�i�? �M�Q �+�Q�K�K�Q�K �7���+�i�Q�` ���M�/s 6= 0 �- �i�?�2�M

�H�B�K
x!�1

(f (x)) r / s = L r / s �- �T�`�Q�p�B�/�2�/ �i�?���iL r / s �B�b �� �`�2���H �M�m�K�#�2�`�X
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� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�R�- �T�3�8�V

�a�?�Q�r �i�?���i �U���V �H�B�K
x!1

1
x

= 0�- �U�#�V �H�B�K
x!�1

1
x

= 0�X

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�k�- �T�3�8�V

�1�p���H�m���i�2 �U���V �H�B�K
x!1

(5 +
1
x

)�- �U�#�V �H�B�K
x!�1

�
p

3
x2

�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�j�- �T�3�e�V

�1�p���H�m���i�2 �U���V �H�B�K
x!1

5x2 + 8x � 3
3x2 + 2

�- �U�#�V �H�B�K
x!�1

11x + 2
2x3 � 1

�X

�b�Q�H�,
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�k �>�Q�`�B�x�Q�M�i���H ���b�v�K�T�i�Q�i�2�b

�k�X�R�.�2�}�M�B�i�B�Q�M�, �>�Q�`�B�x�Q�M�i���H ���b�v�K�T�i�Q�i�2

�� �H�B�M�2y = b�B�b �� �?�Q�`�B�x�Q�M�i���H ���b�v�K�T�i�Q�i�2�Q�7 �i�?�2 �;�`���T�? �Q�7 �� �7�m�M�+�i�B�Q�My = f (x)

�B�7 �2�B�i�?�2�`�H�B�K
x!1

f (x) = b �Q�` �H�B�K
x!�1

f (x) = b �X

�k�X�k �1�t���K�T�H�2 �R�,f (x) =
1
x

�- �i�?�2 x�@���t�B�b�B�b ���M ���b�v�K�T�i�Q�i�2 �Q�7 �i�?�2 �+�m�`�p�2 �Q�M �i�?�2 �`�B�;�?�i

�#�2�+���m�b�2�H�B�K
x!1

1
x

= 0 ���M�/ �Q�M �i�?�2 �H�2�7�i �#�2�+���m�b�2�H�B�K
x!�1

1
x

= 0 �X

�k�X�j �1�t���K�T�H�2 �k�,f (x) =
5x2 + 8x � 3

3x2 + 2
�?���b �i�?�2 �H�B�M�2y = 5/3 ���b �� �?�Q�`�B�x�Q�M�i���H ���b�v�K�T�i�Q�i�2

�Q�M �#�Q�i�? �`�B�;�?�i ���M�/ �i�?�2 �H�2�7�i �#�2�+���m�b�2�H�B�K
x!1

f (x) = 5/3 ���M�/ �H�B�K
x!�1

f (x) = 5/3 �X

�k�X�9 �h�?�2 �a���M�/�r�B�+�? �h�?�2�Q�`�2�K ���H�b�Q �?�Q�H�/�b �7�Q�` �H�B�K�B�i�b ���bx ! �1 �X

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�9�- �T�3�d�V

�6�B�M�/ �i�?�2 �?�Q�`�B�x�Q�M�i���H ���b�v�K�T�i�Q�i�2�b �Q�7 �i�?�2 �;�`���T�? �Q�7f (x) =
x3 � 2
jxj3 + 1

�X

�b�Q�H�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�8�- �T�3�d�V

�U���V �6�B�M�/ �H�B�K
x!1

�b�B�M(
1
x

)�- �U�#�V �6�B�M�/ �H�B�K
x!�1

x �b�B�M(
1
x

)�X

�b�Q�H�,
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� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�e�- �T�3�d�V

�l�b�B�M�; �i�?�2 �a���M�/�r�B�+�? �h�?�2�Q�`�2�K�- �}�M�/ �i�?�2 �?�Q�`�B�x�Q�M�i���H ���b�v�K�T�i�Q�i�2 �Q�7 �i�?�2 �+�m�`�p�2

y = 2 +
�b�B�Mx

x
�X

�b�Q�H�,

� �1�t�X�d �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�d�- �T�3�3�V

�6�B�M�/ �H�B�K
x!1

(x �
p

x2 + 16)�X

�b�Q�H�,

�j �P�#�H�B�[�m�2 ���b�v�K�T�i�Q�i�2�b

�j�X�R �A�7 �i�?�2�/�2�;�`�2�2 �Q�7 �i�?�2 �M�m�K�2�`���i�Q�`�Q�7 �� �`���i�B�Q�M���H �7�m�M�+�i�B�Q�M �B�b �;�`�2���i�2�` �i�?���M �i�?�2�/�2�;�`�2�2 �Q�7 �i�?�2 �/�2�M�Q�K�B�M���i�Q�`�-

�i�?�2 �;�`���T�? �?���b ���M�Q�#�H�B�[�m�2�Q�` �b�H���M�i �H�B�M�2 ���b�v�K�T�i�Q�i�2�X

�j�X�k �q�2 �}�M�/ ���M �2�[�m���i�B�Q�M �7�Q�` �i�?�2 ���b�v�K�T�i�Q�i�2 �#�v �/�B�p�B�/�B�M�; �M�m�K�2�`���i�Q�` �#�v �/�2�M�Q�K�B�M���i�Q�` �i�Q �2�t�@

�T�`�2�b�bf ���b �� �H�B�M�2���` �7�m�M�+�i�B�Q�M�T�H�m�b ���`�2�K���B�M�/�2�`�i�?���i �;�Q�2�b �i�Q �x�2�`�Q ���bx ! �1 �X
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� �1�t�X�3 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�3�- �T�3�3�V

�6�B�M�/ �i�?�2 �Q�#�H�B�[�m�2 ���b�v�K�T�i�Q�i�2 �Q�7 �i�?�2 �;�`���T�? �Q�7f (x) =
x2 � 3
2x � 4

�X

�b�Q�H�,

�9 �A�M�}�M�B�i�2 �G�B�K�B�i�b

�9�X�R �h�?�2 �H�B�K�B�i �/�Q�2�b �M�Q�i �2�t�B�b�i�, �H�B�K
x! 0�

1
x

= �1 �- �H�B�K
x! 0+

1
x

= 1 �X

�9�X�k �h�?�2 �H�B�K�B�i�H�B�K
x! 0

1
x

�/�Q�2�b �M�Q�i �2�t�B�b�i�X

� �1�t�X�N �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�X �U�2�t���K�T�H�2�N�- �T�3�N�V

�6�B�M�/ �H�B�K
x! 1+

1
x � 1

���M�/ �H�B�K
x! 1�

1
x � 1

�X

�b�Q�H�,

� �1�t�X�R�y�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�R�R�- �T�N�y�V

�U���V �H�B�K
x! 2

(x � 2)2

x2 � 4
=

�U�#�V �H�B�K
x! 2

x � 2
x2 � 4

=

�U�+�V �H�B�K
x! 2+

x � 3
x2 � 4

=

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�e �G�B�K�B�i�b �A�M�p�Q�H�p�B�M�; �A�M�}�M�B�i�v�c ���b�v�K�T�i�Q�i�2�b �Q�7 �:�`���T�?�b �S���;�2 �e�f�3

�U�/�V �H�B�K
x! 2�

x � 3
x2 � 4

=

�U�2�V �H�B�K
x! 2

x � 3
x2 � 4

=

�U�7�V �H�B�K
x! 2

2 � x
(x � 2)3

=

�8 �S�`�2�+�B�b�2 �.�2�}�M�B�i�B�Q�M�b �Q�7 �A�M�}�M�B�i�2 �G�B�K�B�i�b

�8�X�R�.�2�}�M�B�i�B�Q�M�b�, �A�M�}�M�B�i�v�- �L�2�;���i�B�p�2 �A�M�}�M�B�i�v ���b �G�B�K�B�i�b

�U���V �q�2 �b���v �i�?���if (x) ���T�T�`�Q���+�?�2�b�B�M�}�M�B�i�v���bx ���T�T�`�Q���+�?�2�bx0�- ���M�/ �r�`�B�i�2

�H�B�Kx! x0 f (x) = 1 �B�7 �7�Q�` �2�p�2�`�v �T�Q�b�B�i�B�p�2 �M�m�K�#�2�`B �i�?�2�`�2 �2�t�B�b�i�b �� �+�Q�`�`�2�@

�b�T�Q�M�/�B�M�;� > 0 �b�m�+�? �i�?���i �7�Q�` ���H�Hx 0 < jx � x0j < � ) f (x) > B

�U�#�V �q�2 �b���v �i�?���if (x) ���T�T�`�Q���+�?�2�b�M�2�;���i�B�p�2 �B�M�}�M�B�i�v���bx ���T�T�`�Q���+�?�2�bx0�- ���M�/

�r�`�B�i�2 �H�B�Kx! x0 f (x) = �1 �B�7 �7�Q�` �2�p�2�`�v �M�2�;���i�B�p�2 �M�m�K�#�2�`� B �i�?�2�`�2 �2�t�@

�B�b�i�b �� �+�Q�`�`�2�b�T�Q�M�/�B�M�;� > 0 �b�m�+�? �i�?���i �7�Q�` ���H�Hx 0 < jx � x0j < � )

f (x) < � B

�e �o�2�`�i�B�+���H ���b�v�K�T�i�Q�i�2�b

�e�X�R�.�2�}�M�B�i�B�Q�M�b�, �o�2�`�i�B�+���H ���b�v�K�T�i�Q�i�2

�� �H�B�M�2x = a �B�b �� �p�2�`�i�B�+���H ���b�v�K�T�i�Q�i�2 �Q�7 �i�?�2 �;�`���T�? �Q�7 �� �7�m�M�+�i�B�Q�My = f (x) �B�7

�2�B�i�?�2�`�H�B�Kx! a+ f (x) = �1 �Q�` �H�B�Kx! a� f (x) = �1

� �1�t�X�R�R�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�R�j�- �T�N�R�V

�6�B�M�/ �i�?�2 �?�Q�`�B�x�Q�M�i���H ���M�/ �p�2�`�i�B�+���H ���b�v�K�T�i�Q�i�2�b �Q�7 �i�?�2 �+�m�`�p�2y =
x + 3
x + 2

�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�e �G�B�K�B�i�b �A�M�p�Q�H�p�B�M�; �A�M�}�M�B�i�v�c ���b�v�K�T�i�Q�i�2�b �Q�7 �:�`���T�?�b �S���;�2 �d�f�3

� �1�t�X�R�k�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�R�9�- �T�N�k�V

�6�B�M�/ �i�?�2 �?�Q�`�B�x�Q�M�i���H ���M�/ �p�2�`�i�B�+���H ���b�v�K�T�i�Q�i�2�b �Q�7 �i�?�2 �;�`���T�? �Q�7f (x) = �
8

x2 � 4
�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�k�X�e �G�B�K�B�i�b �A�M�p�Q�H�p�B�M�; �A�M�}�M�B�i�v�c ���b�v�K�T�i�Q�i�2�b �Q�7 �:�`���T�?�b �S���;�2 �3�f�3

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �k�X�e�V

�R�y�X�6�B�M�/ �i�?�2 �H�B�K�B�i �H�B�K
� !�1

�+�Q�b�
3�

�X

�R�e�X�6�B�M�/ �i�?�2 �H�B�K�B�i �U���V ���bx ! 1 ���M�/ �U�#�V ���bx ! �1 �, f (x) =
3x + 7
x2 � 2

�X

�k�8�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x!�1

�
1 � x3

x2 + 7x

� 5

�X

�k�3�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x!1

2 +
p

x
2 �

p
x

�X

�9�R�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x!� 8+

2x
x + 8

�X

�9�9�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x! 0

� 1
x2(x + 1)

�X

�8�j�X�6�B�M�/ �i�?�2 �H�B�K�B�i�b�, �H�B�K
1

x2 � 4
���b

�U���Vx ! 2+ �- �U�#�Vx ! 2� �- �U�+�Vx ! � 2+ �- ���M�/ �U�/�Vx ! � 2� �X

�8�8�X�6�B�M�/ �i�?�2 �H�B�K�B�i�b�, �H�B�K(
x2

2
�

1
x

) ���b

�U���Vx ! 0+ �- �U�#�Vx ! 0� �- �U�+�Vx ! 3
p

2�- ���M�/ �U�/�Vx ! � 1�X

�e�R�X�6�B�M�/ �i�?�2 �H�B�K�B�i�b�, �H�B�K(
1

x2/3
+

2
(x � 1)2/3

) ���b

�U���Vx ! 0+ �- �U�#�Vx ! 0� �- �U�+�Vx ! 1+ �- ���M�/ �U�/�Vx ! 1� �X

�3�y�X�6�B�M�/ �i�?�2 �H�B�K�B�i�, �H�B�K
x!1

(
p

x + 9 �
p

x + 4) �X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



YïK~gè

��

�b�b�b



�j�X�R �h���M�;�2�M�i�b ���M�/ �i�?�2 �.�2�`�B�p���i�B�p�2 ���i �� �S�Q�B�M�i �S���;�2 �R�f�j

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�j�X�R �h���M�;�2�M�i�b ���M�/ �i�?�2 �.�2�`�B�p���i�B�p�2 ���i �� �S�Q�B�M�i

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �6�B�M�/�B�M�; �� �h���M�;�2�M�i �i�Q �i�?�2 �:�`���T�? �Q�7 �� �6�m�M�+�i�B�Q�M

�R�X�R�.�2�}�M�B�i�B�Q�M�, �a�H�Q�T�2�- �h���M�;�2�M�i �G�B�M�2

�h�?�2�b�H�Q�T�2�Q�7 �i�?�2 �+�m�`�p�2y = f (x) ���i �i�?�2 �T�Q�B�M�iP(x0; f (x0)) �B�b �i�?�2 �M�m�K�#�2�`

m = �H�B�K
h! 0

f (x0 + h) � f (x0)
h

�U�T�`�Q�p�B�/�2�/ �i�?�2 �H�B�K�B�i �2�t�B�b�i�b�V

�h�?�2�i���M�;�2�M�i �H�B�M�2�i�Q �i�?�2 �+�m�`�p�2 ���iP �B�b �i�?�2 �H�B�M�2 �i�?�`�Q�m�;�?P �r�B�i�? �i�?�B�b �b�H�Q�T�2�X

�R�X�k�6�B�M�/�B�M�; �i�?�2 �h���M�;�2�M�i �i�Q �i�?�2 �*�m�`�p�2y = f (x) ���i (x0; y0)

�U���V �*���H�+�m�H���i�2f (x0) ���M�/ f (x0 + h) �X

�U�#�V �*���H�+�m�H���i�2 �i�?�2 �b�H�Q�T�2�H�B�K
h! 0

f (x0 + h) � f (x0)
h

�X

�U�+�V �A�7 �i�?�2 �H�B�K�B�i �2�t�B�b�i�b�- �}�M�/ �i�?�2 �i���M�;�2�M�i �H�B�M�2 ���by = y0 + m(x � x0) �X �U�T�Q�B�M�i�@

�b�H�Q�T�2 �2�[�m���i�B�Q�M�V

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�y�j�V

�U���V �6�B�M�/ �i�?�2 �b�H�Q�T�2 �Q�7 �i�?�2 �+�m�`�p�2y = 1/ x ���i x = a 6= 0�X �q�?���i �B�b �i�?�2 �b�H�Q�T�2 ���i �i�?�2

�T�Q�B�M�ix = � 1�X

�U�#�V �q�?�2�`�2 �/�Q�2�b �i�?�2 �b�H�Q�T�2 �2�[�m���H� 1/4�X

�U�+�V �q�?���i �?���T�T�2�M�b �i�Q �i�?�2 �i���M�;�2�M�i �i�Q �i�?�2 �+�m�`�p�2 ���i �i�?�2 �T�Q�B�M�i(a;1/ a) ���ba �+�?���M�;�2�b�\

�b�Q�H�,
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�j�X�R �h���M�;�2�M�i�b ���M�/ �i�?�2 �.�2�`�B�p���i�B�p�2 ���i �� �S�Q�B�M�i �S���;�2 �k�f�j

�k �_���i�2�b �Q�7 �*�?���M�;�2�, �.�2�`�B�p���i�B�p�2 ���i �� �S�Q�B�M�i

�k�X�R �h�?�2 �/�B�z�2�`�2�M�+�2 �[�m�Q�i�B�2�M�i �Q�7f ���i x0 �r�B�i�? �B�M�+�`�2�K�2�M�ih�,
f (x0 + h) � f (x0)

h
�X

�k�X�k �A�7 �i�?�2 �/�B�z�2�`�2�M�+�2 �[�m�Q�i�B�2�M�i �?���b �� �H�B�K�B�i ���bh ���T�T�`�Q���+�?�2�b�x�2�`�Q�- �i�?���i �H�B�K�B�i �B�b �+���H�H�2�/

�i�?�2 �/�2�`�B�p���i�B�p�2�Q�7f ���i x0�X

�k�X�j�.�2�}�M�B�i�B�Q�M

�h�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �� �7�m�M�+�i�B�Q�Mf ���i �� �T�Q�B�M�ix0�- �/�2�M�Q�i�2�/f 0(x0)�- �B�b

f 0(x0) = �H�B�K
h! 0

f (x0 + h) � f (x0)
h

�T�`�Q�p�B�/�2�/ �i�?�B�b �H�B�K�B�i �2�t�B�b�i�b�X

�k�X�9�a�m�K�K���`�v

���H�H �i�?�2 �7�Q�H�H�Q�r�B�M�; �`�2�7�2�` �i�Q �i�?�2 �b���K�2 �i�?�B�M�;�X

�U���V �h�?�2�b�H�Q�T�2�Q�7y = f (x) ���i x = x0�X

�U�#�V �h�?�2�b�H�Q�T�2 �Q�7 �i�?�2 �i���M�;�2�M�i�i�Q �i�?�2 �+�m�`�p�2y = f (x) ���i x = x0�X

�U�+�V �h�?�2�`���i�2 �Q�7 �+�?���M�;�2�Q�7f (x) �r�B�i�? �`�2�b�T�2�+�i �i�Qx ���i x = x0�X

�U�/�V �h�?�2�H�B�K�B�i �Q�7 �i�?�2 �/�B�z�2�`�2�M�+�2 �[�m�Q�i�B�2�M�i�- �H�B�K
h! 0

f (x0 + h) � f (x0)
h

�X

�U�2�V �h�?�2�/�2�`�B�p���i�B�p�2�Q�7f ���i x = x0�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�j�X�R �h���M�;�2�M�i�b ���M�/ �i�?�2 �.�2�`�B�p���i�B�p�2 ���i �� �S�Q�B�M�i �S���;�2 �j�f�j

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �j�X�R�V

�6�B�M�/ ���M �2�[�m���i�B�Q�M �7�Q�` �i�?�2 �H�B�M�2 �i���M�;�2�M�i �i�Q �i�?�2 �;�`���T�? ���i �i�?�2 �;�B�p�2�M �T�Q�B�M�i�X

�3�Xy =
1
x2

; (� 1; 1)�X

�R�R�Xf (x) = x2 + 1; (2; 5)�X

�R�j�Xg(x) =
x

x � 2
; (3; 3)�X

�R�3�Xf (x) =
p

x + 1; (8; 3)�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3
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�j�X�k �h�?�2 �.�2�`�B�p���i�B�p�2 ���b �� �6�m�M�+�i�B�Q�M �S���;�2 �R�f�8

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�j�X�k �h�?�2 �.�2�`�B�p���i�B�p�2 ���b �� �6�m�M�+�i�B�Q�M

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �*���H�+�m�H���i�B�M�; �.�2�`�B�p���i�B�p�2�b �7�`�Q�K �i�?�2 �.�2�}�M�B�i�B�Q�M

�R�X�R �h�?�2 �b�H�Q�T�2 �Q�7 �� �+�m�`�p�2y = f (x) ���i �i�?�2 �T�Q�B�M�i �r�?�2�`�2x = x0�,

�H�B�K
h! 0

f (x0 + h) � f (x0)
h

�i�?�B�b �H�B�K�B�i �B�b �+���H�H�2�/ �i�?�2�/�2�`�B�p���i�B�p�2�Q�7f ���i x0�X

�R�X�k�.�2�}�M�B�i�B�Q�M�, �.�2�`�B�p���i�B�p�2 �6�m�M�+�i�B�Q�M

�h�?�2 �/�2�`�B�p���i�B�p�2�Q�7 �i�?�2 �7�m�M�+�i�B�Q�Mf (x) �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �p���`�B���#�H�2x �B�b �i�?�2

�7�m�M�+�i�B�Q�Mf 0 �r�?�Q�b�2 �p���H�m�2 ���ix �B�b

f 0(x) = �H�B�K
h! 0

f (x + h) � f (x)
h

�T�`�Q�p�B�/�2�/ �i�?�2 �H�B�K�B�i �2�t�B�b�i�b�X

�R�X�j ���H�i�2�`�M���i�B�p�2 �6�Q�`�K�m�H�� �7�Q�` �i�?�2 �.�2�`�B�p���i�B�p�2

f 0(x) = �H�B�K
z! x

f (z) � f (x)
z � x

�R�X�9 �A�7f 0 �2�t�B�b�i ���i �� �T���`�i�B�+�m�H���`x�- �r�2 �b���v �i�?���if �B�b �/�B�z�2�`�2�M�i�B���#�H�2�U�?���b �� �/�2�`�B�p���i�B�p�2�V

���i x�X

�R�X�8 �A�7f 0 �2�t�B�b�i�b ���i�2�p�2�`�v �T�Q�B�M�i�B�M �i�?�2 �/�Q�K���B�M �Q�7f �- �r�2 �+���H�Hf �/�B�z�2�`�2�M�i�B���#�H�2�X

�R�X�e �h�?�2 �T�`�Q�+�2�b�b �Q�7 �+���H�+�m�H���i�B�M�; �� �/�2�`�B�p���i�B�p�2�,�/�B�z�2�`�2�M�i�B���i�B�Q�M�X

�R�X�df 0(x) =
d

dx
f (x) �X

�R�X�3y�, �i�?�2 �/�2�T�2�M�/�2�M�i�p���`�B���#�H�2�Xx�, �i�?�2 �B�M�/�2�T�2�M�/�2�M�i�p���`�B���#�H�2�X
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�j�X�k �h�?�2 �.�2�`�B�p���i�B�p�2 ���b �� �6�m�M�+�i�B�Q�M �S���;�2 �k�f�8

�R�X�N �L�Q�i���i�B�Q�M�b

f 0(x) = y0 =
dy
dx

=
df
dx

=
d

dx
f (x) = D(f )(x) = Dx f (x)

�R�X�R�ydy/ dx�, �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Qx �X

�R�X�R�R �h�?�2 �p���H�m�2 �Q�7 �� �/�2�`�B�p���i�B�p�2 ���i �� �b�T�2�+�B�}�2�/ �M�m�K�#�2�`x = a�X

f 0(a) =
dy
dx

jx= a =
df
dx

jx= a =
d

dx
f (x) jx= a :

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�y�d�V

�.�B�z�2�`�2�M�i�B���i�2f (x) =
x

x � 1
�m�b�B�M�; �i�?�2 �/�2�}�M�B�i�B�Q�M�X

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�R�y�3�V

�U���V �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y =
p

x �7�Q�`x > 0�X

�U�#�V �6�B�M�/ �i�?�2 �i���M�;�2�M�i �H�B�M�2 �i�Q �i�?�2 �+�m�`�p�2y =
p

x ���i x = 4�X

�b�Q�H�,

�k �.�B�z�2�`�2�M�i�B���#�H�2 �Q�M ���M �A�M�i�2�`�p���H�c �P�M�2�@�a�B�/�2�/ �.�2�`�B�p���i�B�p�2

�k�X�R �� �7�m�M�+�i�B�Q�My = f (x) �B�b �/�B�z�2�`�2�M�i�B���#�H�2�Q�M ���M�Q�T�2�M �B�M�i�2�`�p���H�U�}�M�B�i�2 �Q�` �B�M�}�M�B�i�2�V

�B�7 �B�i �?���b �� �/�2�`�B�p���i�B�p�2 ���i �2���+�? �T�Q�B�M�i �Q�7 �i�?�2 �B�M�i�2�`�p���H�X
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�j�X�k �h�?�2 �.�2�`�B�p���i�B�p�2 ���b �� �6�m�M�+�i�B�Q�M �S���;�2 �j�f�8

�k�X�k �� �7�m�M�+�i�B�Q�My = f (x) �B�b �/�B�z�2�`�2�M�i�B���#�H�2�Q�M �� �+�H�Q�b�2�/ �B�M�i�2�`�p���H[a; b] �B�7 �B�i �B�b

�/�B�z�2�`�2�M�i�B���#�H�2 �Q�M �i�?�2 �B�M�i�2�`�B�Q�`(a; b) ���M�/ �B�7 �i�?�2 �H�B�K�B�i�b �2�t�B�b�i ���i �i�?�2 �2�M�/�T�Q�B�M�i�b�X

�k�X�j �_�B�;�?�i�@�?���M�/ �/�2�`�B�p���i�B�p�2 ���ia�,

�H�B�K
h! 0+

f (a + h) � f (a)
h

�k�X�9 �G�2�7�i�@�?���M�/ �/�2�`�B�p���i�B�p�2 ���ib�,

�H�B�K
h! 0�

f (b+ h) � f (b)
h

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�R�R�y�V

�a�?�Q�r �i�?���i �i�?�2 �7�m�M�+�i�B�Q�My = jxj �B�b �/�B�z�2�`�2�M�i�B���#�H�2 �Q�M(�1 ; 0) ���M�/(0; 1 ) �#�m�i �?���b �M�Q

�/�2�`�B�p���i�B�p�2 ���ix = 0�X

�b�Q�H�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�R�R�y�V

�a�?�Q�r �i�?���i �i�?�2 �7�m�M�+�i�B�Q�My =
p

x �B�b �M�Q�i �/�B�z�2�`�2�M�i�B���#�H�2 ���ix = 0�X

�b�Q�H�,
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�j�X�k �h�?�2 �.�2�`�B�p���i�B�p�2 ���b �� �6�m�M�+�i�B�Q�M �S���;�2 �9�f�8

�j �.�B�z�2�`�2�M�i�B���#�H�2 �6�m�M�+�i�B�Q�M�b ���`�2 �*�Q�M�i�B�M�m�Q�m�b

�j�X�R �� �7�m�M�+�i�B�Q�M �?���b �� �/�2�`�B�p���i�B�p�2 ���i �� �T�Q�B�M�ix0 �B�7 �i�?�2�b�H�Q�T�2�b �Q�7 �i�?�2 �b�2�+�2�M�i �H�B�M�2�b�i�?�`�Q�m�;�?

P(x0; f (x0)) ���M�/ �� �M�2���`�#�v �T�Q�B�M�iQ �Q�M �i�?�2 �;�`���T�? ���T�T�`�Q���+�? ���H�B�K�B�i���bQ ���T�T�`�Q���+�?�2�b

P�X

�j�X�k �q�?�2�M �/�Q�2�b �� �7�m�M�+�i�B�Q�M �M�Q�i �?���p�2 �� �/�2�`�B�p���i�B�p�2 ���i �� �T�Q�B�M�i�\

�U���V �� �+�Q�`�M�2�`�- �r�?�2�`�2 �i�?�2 �Q�M�2�@�b�B�/�2�/ �/�2�`�B�p���i�B�p�2�b �/�B�z�2�`�X

�U�#�V ���+�m�b�T�- �r�?�2�`�2 �i�?�2 �b�H�Q�T�2 �Q�7PQ ���T�T�`�Q���+�?�2�b1 �7�`�Q�K �Q�M�2 �b�B�/�2 ���M�/�1 �7�`�Q�K

�i�?�2 �Q�i�?�2�`�X

�U�+�V ���p�2�`�i�B�+���H �i���M�;�2�M�i�- �r�?�2�`�2 �i�?�2 �b�H�Q�T�2 �Q�7PQ ���T�T�`�Q���+�?�2�b1 �7�`�Q�K �#�Q�i�? �b�B�/�2�b

�Q�` ���T�T�`�Q���+�?�2�b�1 �7�`�Q�K �#�Q�i�? �b�B�/�2�b �U�?�2�`�2�-�1 �V�X

�U�/�V �� �/�B�b�+�Q�M�i�B�M�m�Q�m�B�i�v�X

�j�X�j �� �7�m�M�+�i�B�Q�M �B�b �+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�v �T�Q�B�M�i �r�?�2�`�2 �B�i �?���b ���/�2�`�B�p���i�B�p�2�X

�j�X�9�h�?�2�Q� �̀2�K �R�, �.�B�z�2� �̀2�M�i�B���#�B�H�B�i�v �A�K�T�H�B�2�b �*�Q�M�i�B�M�m�B�i�v

�A�7f �?���b �� �/�2�`�B�p���i�B�p�2���i x = c�- �i�?�2�Mf �B�b �+�Q�M�i�B�M�m�Q�m�b���i x = c�X

�S�`�Q�Q�7�,

�j�X�8 �� �7�m�M�+�i�B�Q�M�M�2�2�/ �M�Q�i�?���p�2 �� �/�2�`�B�p���i�B�p�2 ���i �� �T�Q�B�M�i �r�?�2�`�2 �B�i �B�b �+�Q�M�i�B�M�m�Q�m�b�X
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�j�X�k �h�?�2 �.�2�`�B�p���i�B�p�2 ���b �� �6�m�M�+�i�B�Q�M �S���;�2 �8�f�8

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �j�X�k�V

�l�b�B�M�; �i�?�2 �/�2�}�M�B�i�B�Q�M�- �+���H�+�m�H���i�2 �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �7�m�M�+�i�B�Q�M �B�M �1�t�2�`�+�B�b�2 �k ���M�/ �9�X

�h�?�2�M �}�M�/ �i�?�2 �p���H�m�2�b �Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2�b ���b �b�T�2�+�B�}�2�/�X

�k�XF (x) = ( x � 1)2 + 1; F 0(� 1); F 0(0); F 0(2)�X

�9�Xk(z) =
1 � z

2z
; k0(� 1); k0(1); k0(

p
2)�X

�R�j�X�.�B�z�2�`�2�M�i�B���i�2 �i�?�2 �7�m�M�+�i�B�Q�M�b ���M�/ �}�M�/ �i�?�2 �b�H�Q�T�2 �Q�7 �i�?�2 �i���M�;�2�M�i �H�B�M�2 ���i �i�?�2 �;�B�p�2�M �p���H�m�2

�Q�7 �i�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�Xf (x) = x +
9
x

; x = � 3:

�R�d�X�.�B�z�2�`�2�M�i�B���i�2 �i�?�2 �7�m�M�+�i�B�Q�M ���M�/ �}�M�/ �i�?�2 �2�[�m���i�B�Q�M �Q�7 �i�?�2 �i���M�;�2�M�i �H�B�M�2 ���i �i�?�2 �B�M�/�B�+���i�2�/

�T�Q�B�M�i �Q�M �i�?�2 �;�`���T�? �Q�7 �i�?�2 �7�m�M�+�i�B�Q�M�Xy = f (x) =
8

p
x � 2

; (x; y) = (6 ; 4)�X

�k�e�X�l�b�2 �i�?�2 ���H�i�2�`�M���i�B�p�2 �7�Q�`�K�m�H�� �7�Q�` �/�2�`�B�p���i�B�p�2 �i�Q �}�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �7�m�M�+�i�B�Q�M�,

g(x) = 1 +
p

x�X

�9�R�X�/�2�i�2�`�K�B�M�2 �B�7 �i�?�2 �T�B�2�+�2�r�B�b�2 �/�2�}�M�2�/ �7�m�M�+�i�B�Q�M �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���i �i�?�2 �Q�`�B�;�B�M�X

f (x) =

(
2x � 1; x � 0

x2 + 2x + 7; x < 0

�e�R�X�.�2�`�B�p���i�B�p�2 �Q�7y = jxj�X �:�`���T�? �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7f (x) = jxj�X �h�?�2�M �;�`���T�?y = ( jxj �

0)/( x � 0) = jxj/ x�X �q�?���i �+���M �v�Q�m �+�Q�M�+�H�m�/�2�\
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YïK~gè

��

�b�b�b



�j�X�j �.�B�z�2�`�2�M�i�B���i�B�Q�M �_�m�H�2�b �S���;�2 �R�f�8

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�j�X�j �.�B�z�2�`�2�M�i�B���i�B�Q�M �_�m�H�2�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �S�Q�r�2�`�b�- �J�m�H�i�B�T�H�2�b�- �a�m�K�b�- ���M�/ �.�B�z�2�`�2�M�+�2�b

�R�X�R�_�l�G�1 �R�, �.�2�`�B�p���i�B�p�2 �Q�7 �� �*�Q�M�b�i���M�i �6�m�M�+�i�B�Q�M

�A�7f �?���b �i�?�2 �+�Q�M�b�i���M�i �p���H�m�2f (x) = c�- �i�?�2�M
df
dx

=
d

dx
(c) = �y

�S� �̀Q�Q�7�,

�R�X�k�_�l�G�1 �k�, �S�Q�r�2�` �_�m�H�2 �7�Q�` �S�Q�b�B�i�B�p�2 �A�M�i�2�;�2�`�b

�A�7n �B�b �� �T�Q�b�B�i�B�p�2 �B�M�i�2�;�2�`�- �i�?�2�M
d

dx
xn = nxn� 1

�S� �̀Q�Q�7�,

�R�X�j�S�Q�r�2�` �_�m�H�2 �U�:�2�M�2� �̀��H �o�2�`�b�B�Q�M�V

�A�7n �B�b ���M�v �`�2���H �M�m�K�#�2�`�- �i�?�2�M
d

dx
xn = nxn� 1

�7�Q�` ���H�Hx �r�?�2�`�2 �i�?�2 �T�Q�r�2�`xn ���M�/xn� 1 ���`�2 �/�2�}�M�2�/�X
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�j�X�j �.�B�z�2�`�2�M�i�B���i�B�Q�M �_�m�H�2�b �S���;�2 �k�f�8

�R�X�9�_�l�G�1 �j�, �*�Q�M�b�i���M�i �J�m�H�i�B�T�H�2 �_�m�H�2

�A�7u �B�b �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7x�- ���M�/c �B�b �� �+�Q�M�b�i���M�i�- �i�?�2�M
d

dx
(cu) = c

du
dx

�R�X�8�_�l�G�1 �9�, �.�2�`�B�p���i�B�p�2 �a�m�K �_�m�H�2

�A�7u ���M�/v ���`�2 �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M�b �Q�7x�- �i�?�2�M �i�?�2�B�` �b�m�Ku + v �B�b �/�B�z�2�`�2�M�i�B���#�H�2

���i �2�p�2�`�v �T�Q�B�M�i �r�?�2�`�2u ���M�/v ���`�2 �#�Q�i�? �/�B�z�2�`�2�M�i�B���#�H�2�X ���i �b�m�+�? �T�Q�B�M�i�b�-
d

dx
(u + v) =

du
dx

+
dv
dx

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�R�d�V

�.�B�z�2�`�2�M�i�B���i�2 �i�?�2 �7�Q�H�H�Q�r�B�M�; �T�Q�r�2�`�b �Q�7x�X �U���Vx3�- �U�#�Vx2/3 �- �U�+�Vx
p

2�- �U�/�V1x4 �- �U�2�Vx � 4/3 �-

�U�7�V
p

x2+ � �X

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�R�R�3�V

�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �T�Q�H�v�M�Q�K�B���Hy = x3 +
4
3

x2 � 5x + 1�X

�b�Q�H�,
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�j�X�j �.�B�z�2�`�2�M�i�B���i�B�Q�M �_�m�H�2�b �S���;�2 �j�f�8

�k �S�`�Q�/�m�+�i�b

�k�X�R�_�l�G�1 �8�, �.�2�`�B�p���i�B�p�2 �S� �̀Q�/�m�+�i �_�m�H�2

�A�7u ���M�/v ���`�2 �/�B�z�2�`�2�M�i�B���#�H�2 ���ix�- �i�?�2�M �b�Q �B�b �i�?�2�B�` �T�`�Q�/�m�+�iuv�- ���M�/
d

dx
(uv) = u

dv
dx

+ v
du
dx

�k�X�k
d

dx
[f (x)g(x)] = f (x)g0(x) + g(x)f 0(x)

�S�`�Q�Q�7�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�R�R�N�V

�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y = ( x2 + 1)( x3 + 3) �X

�b�Q�H�,

�j �Z�m�Q�i�B�2�M�i�b

�j�X�R�_�l�G�1 �e�, �.�2�`�B�p���i�B�p�2 �Z�m�Q�i�B�2�M�i �_�m�H�2

�A�7u ���M�/v ���`�2 �/�B�z�2�`�2�M�i�B���#�H�2 ���ix ���M�/ �B�7v(x) 6= 0�- �i�?�2�M �i�?�2 �[�m�Q�i�B�2�M�iu/ v �B�b

�/�B�z�2�`�2�M�i�B���#�H�2 ���ix�- ���M�/
d

dx
(
u
v

) =
vdu

dx � u dv
dx

v2

�j�X�k
d

dx
[
f (x)
g(x)

] =
g(x)f 0(x) � f (x)g0(x)

g2(x)
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�j�X�j �.�B�z�2�`�2�M�i�B���i�B�Q�M �_�m�H�2�b �S���;�2 �9�f�8

�S�`�Q�Q�7�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�R�k�y�V

�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y =
t2 � 1
t2 + 1

�X

�b�Q�H�,

�9 �a�2�+�Q�M�/�@ ���M�/ �>�B�;�?�2�`�@�P�`�/�2�` �.�2�`�B�p���i�B�p�2�b

�9�X�R �h�?�2 �7�m�M�+�i�B�Q�Mf
00 �B�b �+���H�H�2�/ �i�?�2�b�2�+�Q�M�/ �/�2�`�B�p���i�B�p�2�Q�7f �#�2�+���m�b�2 �B�i �B�b �i�?�2 �/�2�`�B�p���@

�i�B�p�2 �Q�7 �i�?�2 �}�`�b�i �/�2�`�B�p���i�B�p�2�X

f
00
(x) =

d2y
dx2

=
d

dx
(
dy
dx

) =
dy0

dx
= y

00
= D 2(f )(x) = D 2

x f (x)

�9�X�kf (n)(x)�, �i�?�2 n�i�? �/�2�`�B�p���i�B�p�2�Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Qx �7�Q�` ���M�v �T�Q�b�B�i�B�p�2 �B�M�i�2�;�2�`n�X

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�3�- �T�R�k�k�V

�6�B�M�/ �i�?�2 �}�`�b�i �7�Q�m�` �/�2�`�B�p���i�B�p�2�b �Q�7y = x3 � 3x2 + 2�X

�b�Q�H�,
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�j�X�j �.�B�z�2�`�2�M�i�B���i�B�Q�M �_�m�H�2�b �S���;�2 �8�f�8

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �j�X�j�V

�8�X�6�B�M�/ �i�?�2 �}�`�b�i ���M�/ �b�2�+�Q�M�/ �/�2�`�B�p���i�B�p�2�b �Q�7y =
4x3

3
� x�X

�3�X�6�B�M�/ �i�?�2 �}�`�b�i ���M�/ �b�2�+�Q�M�/ �/�2�`�B�p���i�B�p�2�b �Q�7s = � 2t � 1 +
4
t2

�X

�R�8�X�6�B�M�/y0 �Q�7y = ( x2 + 1)( x + 5 +
1
x

)�X

�k�R�X�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7v = (1 � t)(1 + t2)� 1�X

�k�9�X�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7u =
5x + 1
2
p

x
�X

�k�3�X�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y =
(x + 1)( x + 2)
(x � 1)(x � 2)

�X

�j�9�X�6�B�M�/ �i�?�2 �}�`�b�i ���M�/ �b�2�+�Q�M�/ �/�2�`�B�p���i�B�p�2�b �Q�7s =
t2 + 5t � 1

t2
�X

�j�3�X�6�B�M�/ �i�?�2 �}�`�b�i ���M�/ �b�2�+�Q�M�/ �/�2�`�B�p���i�B�p�2�b �Q�7w = ( z + 1)( z � 1)(z2 + 1) �X

�8�j�U���V�X�6�B�M�/ ���M �2�[�m���i�B�Q�M �7�Q�` �i�?�2 �H�B�M�2 �i�?���i �B�b �i���M�;�2�M�i �i�Q �i�?�2 �+�m�`�p�2y = x3 � x ���i �i�?�2 �T�Q�B�M�i

(� 1; 0)

�8�8�X�1�p���H�m���i�2 �H�B�K
x! 1

x50 � 1
x � 1

�X
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�j�X�8 �.�2�`�B�p���i�B�p�2�b �Q�7 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�j�X�8 �.�2�`�B�p���i�B�p�2�b �Q�7 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �.�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �a�B�M�2�- �*�Q�b�B�M�2 �6�m�M�+�i�B�Q�M

�R�X�R�h�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �b�B�M�2 �7�m�M�+�i�B�Q�M �B�b �i�?�2 �+�Q�b�B�M�2 �7�m�M�+�i�B�Q�M

d
dx

(�b�B�Mx) = �+�Q�bx

�S�`�Q�Q�7�,

�R�X�k�h�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �+�Q�b�B�M�2 �7�m�M�+�i�B�Q�M �B�b �i�?�2 �b�B�M�2 �7�m�M�+�i�B�Q�M

d
dx

(�+�Q�bx) = � �b�B�Mx

�S�`�Q�Q�7�,
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�j�X�8 �.�2�`�B�p���i�B�p�2�b �Q�7 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �k�f�9

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�j�e�V

�6�B�M�/
dy
dx

�B�7 �U���Vy = x2 � �b�B�Mx�- �U�#�Vy = x2 �b�B�Mx�- �U�+�Vy =
�b�B�Mx

x
�X

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�R�j�d�V

�6�B�M�/
dy
dx

�B�7 �U���Vy = 5x + �+�Q�bx�- �U�#�Vy = �b�B�Mx �+�Q�bx�- �U�+�Vy =
�+�Q�bx

1 � �b�B�Mx
�X

�b�Q�H�,

�k �.�2�`�B�p���i�B�p�2�b �Q�7 �i�?�2 �P�i�?�2�` �"���b�B�+ �h�`�B�X �6�m�M�+�i�B�Q�M�b

�k�X�R�.�2�`�B�p���i�B�p�2�b �Q�7 �i�?�2 �P�i�?�2�` �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b

�U���V
d

dx
(�i���Mx) = �b�2�+2 x �X �U�#�V

d
dx

(�+�Q�ix) = � �+�b�+2 x �X

�U�+�V
d

dx
(�b�2�+x) = �b�2�+x �i���Mx �X �U�/�V

d
dx

(�+�b�+x) = � �+�b�+x �+�Q�ix �X
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�j�X�8 �.�2�`�B�p���i�B�p�2�b �Q�7 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �j�f�9

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�R�j�N�V

�6�B�M�/
d

dx
(�i���Mx)

�b�Q�H�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�R�j�N�V

�6�B�M�/y
00

�B�7y = �b�2�+x�X

�b�Q�H�,
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�j�X�8 �.�2�`�B�p���i�B�p�2�b �Q�7 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �j�X�8�V

�k�X�6�B�M�/
dy
dx

�B�7y =
3
x

+ �b�B�Mx�X

�d�X�6�B�M�/
dy
dx

�B�7y = f (x) = �b�B�Mx �i���Mx�X

�N�X�6�B�M�/
dy
dx

�B�7y = ( �b�2�+x + �i���Mx)( �b�2�+x � �i���Mx)�X

�R�k�X�6�B�M�/
dy
dx

�B�7y =
�+�Q�bx

1 + �b�B�Mx
�X

�k�R�X�6�B�M�/
ds
dt

�B�7s =
1 + �+�b�+t
1 � �+�b�+t

�X

�k�e�X�6�B�M�/
dr
d�

�B�7r = (1 + �b�2�+� ) �b�B�M� �X

�k�N�X�6�B�M�/
dp
dq

�B�7p =
�b�B�Mq+ �+�Q�bq

�+�Q�bq
�X

�j�9�X�6�B�M�/y(4) =
d4y
dx4

�B�7 �U���Vy = � 2�b�B�Mx�- �U�#�Vy = 9 �+�Q�bx�X
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�j�X�e �h�?�2 �*�?���B�M �_�m�H�2 �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�j�X�e �h�?�2 �*�?���B�M �_�m�H�2

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �.�2�`�B�p���i�B�p�2 �Q�7 �� �*�Q�K�T�Q�b�B�i�2 �6�m�M�+�i�B�Q�M

�R�X�R�h�?�2�Q� �̀2�K �j�, �h�?�2 �*�?���B�M �_�m�H�2

�A�7f (u) �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���i �i�?�2 �T�Q�B�M�iu = g(x) ���M�/g(x) �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���ix�-

�i�?�2�M �i�?�2 �+�Q�K�T�Q�b�B�i�2 �7�m�M�+�i�B�Q�M(f � g)(x) = f (g(x)) �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���ix�- ���M�/

(f � g)0(x) = f 0(g(x)) � g0(x) :

�R�X�k �A�7y = f (u) ���M�/u = g(x)�- �i�?�2�Mdy
dx =

dy
du

�
du
dx

�- �r�?�2�`�2dy/ du �B�b �2�p���H�m���i�2�/ ���i

u = g(x)�X

�R�X�j �h�?�B�M�F �Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2 ���b �� �`���i�2 �Q�7 �+�?���M�;�2�, �B�7y = f (u) �+�?���M�;�2�b �?���H�7 ���b �7���b�i ���bu ���M�/

u = g(x) �+�?���M�;�2�b �i�?�`�2�2 �i�B�K�2�b ���b �7���b�i ���bx�- �i�?�2�M �r�2 �2�t�T�2�+�iy �i�Q �+�?���M�;�23/2 �i�B�K�2�b

���b �7���b�i ���bx�X

�R�X�9�_�2�T�2���i�2�/ �l�b�2 �Q�7 �i�?�2 �*�?���B�M �_�m�H�2

dy
dx

=
dy
du

du
dt

dt
dx

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�9�k�V

�h�?�2 �7�m�M�+�i�B�Q�My = 9x4 + 6x2 + 1 = (3 x2 + 1) 2 �B�b �i�?�2 �+�Q�K�T�Q�b�B�i�2 �Q�7y = u2 ���M�/

u = 3x2 + 1�X �*���H�+�m�H���i�2
dy
du

�-
du
dx

�- ���M�/
dy
du

�
du
dx

�X �l�b�2 �i�?�2 �*�?���B�M �_�m�H�2 �i�Q �+���H�+�m�H���i�2
dy
dx

�X
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� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�R�9�9�V

�.�B�z�2�`�2�M�i�B���i�2 �b�B�M(x2 + x) �r�B�i�? �`�2�b�T�2�+�i �i�Qx�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�R�9�8�V

�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7g(t) = �i���M(5 � �b�B�M2t)

�b�Q�H�,

�k �h�?�2 �S�Q�r�2�` �*�?���B�M �_�m�H�2

�k�X�R�h�?�2 �*�?���B�M �_�m�H�2 �r�B�i�? �S�Q�r�2�`�b �Q�7 �� �6�m�M�+�i�B�Q�M

�A�7n �B�b �� �T�Q�b�B�i�B�p�2 �Q�` �M�2�;���i�B�p�2 �B�M�i�2�;�2�`�-f (u) = un �- ���M�/u �B�b �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M

�Q�7x�- �i�?�2�M
d

dx
un = nun� 1 du

dx
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�j�X�e �h�?�2 �*�?���B�M �_�m�H�2 �S���;�2 �j�f�9

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�R�9�8�V

�U���V
d

dx
(5x3 � x4)7�- �U�#�V

d
dx

(
1

3x � 2
)�- �U�+�V

d
dx

(�b�B�M5 x)

�b�Q�H�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�R�9�e�V

d
dx

(jxj)�X
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�j�X�e �h�?�2 �*�?���B�M �_�m�H�2 �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �j�X�e�V

�R�X�6�B�M�/
dy
dx

�B�7y = 6u � 9�-u = (1/2) x4�X

�e�X�6�B�M�/
dy
dx

�B�7y = �b�B�Mu�-u = x � �+�Q�bx�X

�N�X�6�B�M�/
dy
dx

�B�7y = (2 x + 1) 5�X

�R�e�X�6�B�M�/
dy
dx

�B�7y = �+�Q�i(� �
1
x

)�X

�k�y�X�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7q =
p

2r � r 2�X

�j�8�X�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7f (� ) = (
�b�B�M�

1 + �+�Q�b�
)2�X

�9�R�X�6�B�M�/dy/ dt �Q�7y = �b�B�M2(�t � 2)�X

�8�j�X�6�B�M�/dy/ dt �Q�7y =
p

1 + �+�Q�b(t2)�X

�e�y�X�6�B�M�/y
00

�Q�7y = (1 �
p

x)� 1�X

�e�d�X�6�B�M�/ �i�?�2 �p���H�m�2 �Q�7(f � g)0 ���i �i�?�2 �;�B�p�2�M �p���H�m�2 �Q�7x�X

f (u) = �+�Q�i
�u
10

; u = g(x) = 5
p

x; x = 1�X

�d�y�X�6�B�M�/ �i�?�2 �p���H�m�2 �Q�7(f � g)0 ���i �i�?�2 �;�B�p�2�M �p���H�m�2 �Q�7x�X

f (u) = (
u � 1
u + 1

)2; u = g(x) =
1
x2

� 1; x = � 1�X

�3�R�U���V�X�6�B�M�/ �i�?�2 �i���M�;�2�M�i �i�Q �i�?�2 �+�m�`�p�2y = 2 �i���M(�x /4) ���i x = 1�X
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�j�X�d �A�K�T�H�B�+�B�i �.�B�z�2�`�2�M�i�B���i�B�Q�M �S���;�2 �R�f�j

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�j�X�d �A�K�T�H�B�+�B�i �.�B�z�2�`�2�M�i�B���i�B�Q�M

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �A�K�T�H�B�+�B�i �.�B�z�2�`�2�M�i�B���i�B�Q�M

�R�X�R ���M �2�[�m���i�B�Q�M �Q�7 �i�?�2 �7�Q�`�Ky = f (x) �, �2�t�T�`�2�b�by �2�t�T�H�B�+�B�i�H�v �B�M �i�2�`�K�b �Q�7 �i�?�2 �p���`�B���#�H�2

x�X

�R�X�k �h�?�2 �T���`���K�2�i�`�B�+ �2�[�m���i�B�Q�M�,x = x(t) ���M�/ y = y(t) �X

�R�X�j ���M�B�K�T�H�B�+�B�i �`�2�H���i�B�Q�M�#�2�i�r�2�2�M �i�?�2 �p���`�B���#�H�2�bx ���M�/y�,

�2�X�;�X�-x2 + y2 = 25�-y2 � x = 0�- �Q�x̀3 + y3 � 9xy = 0�X

�R�X�9�A�K�T�H�B�+�B�i �.�B�z�2� �̀2�M�i�B���i�B�Q�M

�U���V �.�B�z�2�`�2�M�i�B���i�2�#�Q�i�? �b�B�/�2�b�Q�7 �i�?�2 �2�[�m���i�B�Q�M �r�B�i�? �`�2�b�T�2�+�i �i�Qx�- �i�`�2���i�B�M�;y ���b

�� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7x�X

�U�#�V �*�Q�H�H�2�+�i �i�?�2 �i�2�`�K �r�B�i�?dy/ dx �Q�M �Q�M�2 �b�B�/�2 �Q�7 �i�?�2 �2�[�m���i�B�Q�M�X

�U�+�V �a�Q�H�p�2 �7�Q�`dy/ dx �X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�8�y�V

�6�B�M�/dy/ dx �B�7y2 = x�X

�b�Q�H�,
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� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�R�8�y�V

�6�B�M�/ �i�?�2 �b�H�Q�T�2 �Q�7 �+�B�`�+�H�2x2 + y2 = 25 ���i �i�?�2 �T�Q�B�M�i(3; � 4)�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�R�8�R�V

�6�B�M�/dy/ dx �B�7y2 = x2 + �b�B�Mxy�X

�b�Q�H�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�R�8�k�V

�6�B�M�/d2y/ dx2 �B�72x3 � 3y2 = 8�X

�b�Q�H�,
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�j�X�d �A�K�T�H�B�+�B�i �.�B�z�2�`�2�M�i�B���i�B�Q�M �S���;�2 �j�f�j

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �j�X�d�V

�R�X�l�b�2 �B�K�T�H�B�+�B�i �/�B�z�2�`�2�M�i�B���i�B�Q�M �i�Q �}�M�/dy/ dx �B�7x2y + xy2 = 6�X

�8�X�l�b�2 �B�K�T�H�B�+�B�i �/�B�z�2�`�2�M�i�B���i�B�Q�M �i�Q �}�M�/dy/ dx �B�7x2(x � y)2 = x2 � y2�X

�3�X�l�b�2 �B�K�T�H�B�+�B�i �/�B�z�2�`�2�M�i�B���i�B�Q�M �i�Q �}�M�/dy/ dx �B�7x3 =
2x � y
x + 3y

�X

�R�j�X�l�b�2 �B�K�T�H�B�+�B�i �/�B�z�2�`�2�M�i�B���i�B�Q�M �i�Q �}�M�/dy/ dx �B�7y �b�B�M(
1
y

) = 1 � xy�X

�k�9�X�l�b�2 �B�K�T�H�B�+�B�i �/�B�z�2�`�2�M�i�B���i�B�Q�M �i�Q �}�M�/dy/ dx ���M�/d2y/ dx2 �B�7xy + y2 = 1�X

�j�3�U���V�X�6�B�M�/ �i�?�2 �H�B�M�2 �i�?���i �B�b �i���M�;�2�M�i �i�Q �i�?�2 �+�m�`�p�2 ���i �i�?�2 �;�B�p�2�M �T�Q�B�M�i�b�Xx2 �+�Q�b2 y � �b�B�My = 0�-

(0; � )�X
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�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�j�X�N �G�B�M�2���`�B�x���i�B�Q�M ���M�/ �.�B�z�2�`�2�M�i�B���H�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �G�B�M�2���`�B�x���i�B�Q�M

�R�X�R�.�2�}�M�B�i�B�Q�M�b�, �G�B�M�2���`�B�x���i�B�Q�M�- �a�i���M�/��� �̀/ �G�B�M�2���` ���T�T� �̀Q�t�B�K���i�B�Q�M

�U���V �A�7f �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���ix = a�- �i�?�2�M �i�?�2 ���T�T�`�Q�t�B�K���i�B�M�; �7�m�M�+�i�B�Q�M

L(x) = f (a) + f 0(a)(x � a)
�B�b �i�?�2�H�B�M�2���`�B�x���i�B�Q�M�Q�7f ���i a�X

�U�#�V �h�?�2 ���T�T�`�Q�t�B�K���i�B�Q�Mf (x) � L(x) �Q�7f �#�vL �B�b �i�?�2�b�i���M�/���`�/ �H�B�M�2���`

���T�T�`�Q�t�B�K���i�B�Q�M�Q�7f ���i a�X

�U�+�V �h�?�2 �T�Q�B�M�ix = a �B�b �i�?�2�+�2�M�i�2��̀Q�7 �i�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M�X
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� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�e�8�V

�6�B�M�/ �i�?�2 �H�B�M�2���`�B�x���i�B�Q�M �Q�7f (x) =
p

1 + x ���i x = 0�X

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�R�e�e�V

�6�B�M�/ �i�?�2 �H�B�M�2���`�B�x���i�B�Q�M �Q�7f (x) =
p

1 + x ���i x = 3�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�R�e�e�V

�6�B�M�/ �i�?�2 �H�B�M�2���`�B�x���i�B�Q�M �Q�7f (x) = �+�Q�bx ���i x = � /2 �X

�b�Q�H�,
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�j�X�N �G�B�M�2���`�B�x���i�B�Q�M ���M�/ �.�B�z�2�`�2�M�i�B���H�b �S���;�2 �j�f�9

�k �.�B�z�2�`�2�M�i�B���H�b

�R�X�.�2�}�M�B�i�B�Q�M�, �.�B�z�2� �̀2�M�i�B���H

�A�7y = f (x) �#�2 �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M�X �h�?�2�/�B�z�2�`�2�M�i�B���Hdx �B�b ���M �B�M�/�2�T�2�M�@

�/�2�M�i �p���`�B���#�H�2�X �h�?�2 �/�B�z�2�`�2�M�i�B���Hdy �B�b

dy = f 0(x)dx

�k�Xdy �B�b ���H�r���v�b ���/�2�T�2�M�/�2�M�i�p���`�B���#�H�2�X �A�i �/�2�T�2�M�/�b �Q�M �#�Q�i�?x ���M�/dx�X

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�R�e�d�V

�U���V �6�B�M�/dy �B�7y = x5 + 37x�- �U�#�V �}�M�/ �i�?�2 �p���H�m�2 �Q�7dy �r�?�2�Mx = 1 ���M�/dx = 0:2�X

�b�Q�H�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�R�e�3�V

�U���Vd(�i���M2x)�- �U�#�Vd(
x

x + 1
)�X

�b�Q�H�,
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�j�X�N �G�B�M�2���`�B�x���i�B�Q�M ���M�/ �.�B�z�2�`�2�M�i�B���H�b �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �j�X�N�V

�R�X�6�B�M�/ �i�?�2 �H�B�M�2���`�B�x���i�B�Q�ML(x) �Q�7f (x) = x3 � 2x + 3 ���i x = 2�X

�9�X�6�B�M�/ �i�?�2 �H�B�M�2���`�B�x���i�B�Q�ML(x) �Q�7f (x) = 3
p

x ���i x = � 8�X

�e�U���V�X�6�B�M�/ �i�?�2 �H�B�M�2���`�B�x���i�B�Q�ML(x) �Q�7f (x) = �b�B�Mx ���i x = 0�X

�R�d�X�6�B�M�/dy �B�7y = x3 � 3
p

x�X

�k�y�X�6�B�M�/dy �B�7y = 2
p

x
3(1+

p
x) �X

�k�R�X�6�B�M�/dy �B�72y3/2 + xy � x = 0�X

�k�3�X�6�B�M�/dy �B�7y = 2 �+�Q�i(
1

p
x

)�X

�j�y�Xf (x) = 2 x2 + 4x � 3; x0 = � 1; dx = 0:1�X �1���+�? �7�m�M�+�i�B�Q�Mf (x) �+�?���M�;�2�b �p���H�m�2�b �r�?�2�Mx

�+�?���M�;�2�b �7�`�Q�Kx0 �i�Qx0 + dx�X �6�B�M�/

�U���V �i�?�2 �+�?���M�;�2� f = f (x0 + dx) � f (x0)�c

�U�#�V �i�?�2 �p���H�m�2 �Q�7 �i�?�2 �2�b�i�B�K���i�2df = f 0(x0) dx�c ���M�/

�U�+�V �i�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M �2�`�`�Q�`j� f � df j�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



YïK~gè

��

�b�b�b



�9�X�R �1�t�i�`�2�K�2 �o���H�m�2�b �Q�7 �6�m�M�+�i�B�Q�M�b �S���;�2 �R�f�8

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�9�X�R �1�t�i�`�2�K�2 �o���H�m�2�b �Q�7 �6�m�M�+�i�B�Q�M�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �:�H�Q�#���H �U���#�b�Q�H�m�i�2�V �1�t�i�`�2�K�2 �o���H�m�2�b

�R�X�R�.�2�}�M�B�i�B�Q�M�b�, ���#�b�Q�H�m�i�2 �J���t�B�K�m�K�- ���#�b�Q�H�m�i�2 �J�B�M�B�K�m�K

�G�2�if �#�2 �� �7�m�M�+�i�B�Q�M �r�B�i�? �/�Q�K���B�MD�X�h�?�2�M

�U���Vf �?���b ���M���#�b�Q�H�m�i�2 �K���t�B�K�m�K �p���H�m�2�Q�MD ���i �� �T�Q�B�M�ic �B�7f (x) � f (c)
�7�Q�` ���H�Hx �B�MD�- ���M�/

�U�#�V ���M���#�b�Q�H�m�i�2 �K�B�M�B�K�m�K �p���H�m�2�Q�MD ���i c �B�7 f (x) � f (c) �7�Q�` ���H�Hx �B�M

D�X

�R�X�k ���#�b�Q�H�m�i�2 �K���t�B�K�m�K ���M�/ �K�B�K�B�K�m�K �p���H�m�2�b ���`�2 �+���H�H�2�/���#�b�Q�H�m�i�2 �2�t�i�`�2�K���Q�`

�;�H�Q�#���H �2�t�i�`�2�K���X

�R�X�j�h�?�2�Q� �̀2�K �R�, �h�?�2 �1�t�i� �̀2�K�2 �o���H�m�2 �h�?�2�Q� �̀2�K

�A�7f �B�b �+�Q�M�i�B�M�m�Q�m�b�Q�M �� �+�H�Q�b�2�/ �B�M�i�2�`�p���H[a; b]�- �i�?�2�Mf ���i�i���B�M�b �#�Q�i�? ���M

���#�b�Q�H�m�i�2 �K���t�B�K�m�K �p���H�m�2M ���M�/ ���M ���#�b�Q�H�m�i�2 �K�B�M�B�K�m�K �p���H�m�2m �B�M[a; b]�X �h�?���i �B�b�-

�i�?�2�`�2 ���`�2 �M�m�K�#�2�`�bx1 ���M�/x2 �B�M[a; b] �r�B�i�?f (x1) = �K ; f (x2) = �J �- ���M�/

m � f (x) � M �7�Q�` �2�p�2�`�v �Q�i�?�2�`x �B�M[a; b]�X

�R�X�9 �a�Q�K�2 �T�Q�b�b�B�#�B�H�B�i�B�2�b �7�Q�` �� �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�M�ö�b �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K �Q�M �� �+�H�Q�b�2�/

�B�M�i�2�`�p���H[a; b]�X �U&ýI!)i�ò �V
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�9�X�R �1�t�i�`�2�K�2 �o���H�m�2�b �Q�7 �6�m�M�+�i�B�Q�M�b �S���;�2 �k�f�8

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�3�8�V

�6�m�M�+�i�B�Q�M�b �r�B�i�? �i�?�2 �b���K�2 �/�2�}�M�B�M�; �`�m�H�2 �+���M �?���p�2 �/�B�z�2�`�2�M�i �2�t�i�`�2�K���- �/�2�T�2�M�/�B�M�; �Q�M �i�?�2

�/�Q�K���B�M�X

�6�m�M�+�i�B�Q�M �`�m�H�2 �.�Q�K���B�MD ���#�b�Q�H�m�i�2 �2�t�i�`�2�K�� �Q�MD

�U���Vy = x2 (�1 ; 1 ) �L�Q ���#�b�Q�H�m�i�2 �K���t�B�K�m�K�X

���#�b�Q�H�m�i�2 �K�B�M�B�K�m�K �Q�7 �y ���ix = 0 �X

�U�#�Vy = x2 [0; 2] ���#�b�Q�H�m�i�2 �K���t�B�K�m�K �Q�7 �9 ���ix = 2 �X

���#�b�Q�H�m�i�2 �K�B�M�B�K�m�K �Q�7 �y ���ix = 0 �X

�U�+�Vy = x2 (0; 2] ���#�b�Q�H�m�i�2 �K���t�B�K�m�K �Q�7 �9 ���ix = 2 �X

�L�Q ���#�b�Q�H�m�i�2 �K�B�M�B�K�m�K�X

�U�/�Vy = x2 (0; 2) �L�Q ���#�b�Q�H�m�i�2 �2�t�i�`�2�K���X

�k �G�Q�+���H �U�_�2�H���i�B�p�2�V �1�t�i�`�2�K�2 �o���H�m�2�b

�k�X�R�.�2�}�M�B�i�B�Q�M�b�, �G�Q�+���H �J���t�B�K�m�K�- �G�Q�+���H �J�B�M�B�K�m�K

�U���V �� �7�m�M�+�i�B�Q�Mf �?���b �� �H�Q�+���H �K���t�B�K�m�K �p���H�m�2���i ���M �B�M�i�2�`�B�Q�` �T�Q�B�M�ic �Q�7

�B�i�b �/�Q�K���B�M �B�7f (x) � f (c) �7�Q�` ���H�Hx �B�M �b�Q�K�2 �Q�T�2�M �B�M�i�2�`�p���H �+�Q�M�i���B�M�B�M�;c�X

�U�#�V �� �7�m�M�+�i�B�Q�Mf �?���b �� �H�Q�+���H �K�B�M�B�K�m�K �p���H�m�2���i ���M �B�M�i�2�`�B�Q�` �T�Q�B�M�ic �Q�7

�B�i�b �/�Q�K���B�M �B�7f (x) � f (c) �7�Q�` ���H�Hx �B�M �b�Q�K�2 �Q�T�2�M �B�M�i�2�`�p���H �+�Q�M�i���B�M�B�M�;c�X
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�9�X�R �1�t�i�`�2�K�2 �o���H�m�2�b �Q�7 �6�m�M�+�i�B�Q�M�b �S���;�2 �j�f�8

�k�X�k �G�Q�+���H �2�t�i�`�2�K�� ���`�2 ���H�b�Q �+���H�H�2�/�`�2�H���i�B�p�2 �2�t�i�`�2�K���X

�k�X�j ���M ���#�b�Q�H�m�i�2 �K���t�B�K�m�K �B�b ���H�b�Q ���H�Q�+���H �K���t�B�K�m�K�X

�k�X�9 �>�Q�r �i�Q �+�H���b�b�B�7�v �K���t�B�K�� ���M�/ �K�B�M�B�K���, �U&ýI!)i�ò �V

�j �6�B�M�/�B�M�; �1�t�i�`�2�K��

�j�X�R�h�?�2�Q� �̀2�K �k�, �h�?�2 �6�B�`�b�i �.�2�`�B�p���i�B�p�2 �h�?�2�Q� �̀2�K �7�Q�` �G�Q�+���H �1�t�i� �̀2�K�2 �o���H�m�2�b

�A�7f �?���b �� �H�Q�+���H �K���t�B�K�m�K�Q�` �K�B�M�B�K�m�K �p���H�m�2���i ���M �B�M�i�2�`�B�Q�` �T�Q�B�M�ic �Q�7

�B�i�b �/�Q�K���B�M�- ���M�/ �B�7f 0 �B�b �/�2�}�M�2�/ ���ic�- �i�?�2�Mf 0(c) = 0 �X

�j�X�k �� �7�m�M�+�i�B�Q�M�ö�b�}�`�b�i �/�2�`�B�p���i�B�p�2�B�b ���H�r���v�b�x�2�`�Q ���i ���M �B�M�i�2�`�B�Q�` �T�Q�B�M�i �r�?�2�`�2 �i�?�2

�7�m�M�+�i�B�Q�M �?���b ���H�Q�+���H �2�t�i�`�2�K�2 �p���H�m�2���M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �B�b �/�2�}�M�2�/�X

�j�X�j �q�?�2�`�2 �� �7�m�M�+�i�B�Q�Mf �+���M �T�Q�b�b�B�#�H�v �?���p�2 ���M �2�t�i�`�2�K�2 �p���H�m�2 �U�H�Q�+���H �Q�` �;�H�Q�#���H�V ���`�2

�U���V �i�?�2 �B�M�i�2�`�B�Q�` �T�Q�B�M�i�b �r�?�2�`�2f 0 = 0 �-

�U�#�V �i�?�2 �B�M�i�2�`�B�Q�` �T�Q�B�M�i�b �r�?�2�`�2f 0 �B�b �m�M�/�2�}�M�2�/�X

�U�+�V �i�?�2�2�M�/�T�Q�B�M�i�b�Q�7 �i�?�2 �/�Q�K���B�M �Q�7f �X

�j�X�9�.�2�}�M�B�i�B�Q�M�, �*�`�B�i�B�+���H �S�Q�B�M�i

���M �B�M�i�2�`�B�Q�` �T�Q�B�M�i�Q�7 �i�?�2 �/�Q�K���B�M �Q�7 �� �7�m�M�+�i�B�Q�Mf �r�?�2�`�2f 0 �B�b �x�2�`�Q �Q�`

�m�M�/�2�}�M�2�/�B�b �� �+�`�B�i�B�+���H �T�Q�B�M�i�Q�7f �X

�j�X�8 �h�?�2 �Q�M�H�v �/�Q�K���B�M �T�Q�B�M�i�b �r�?�2�`�2 �� �7�m�M�+�i�B�Q�M �+���M ���b�b�m�K�2 �2�t�i�`�2�K�2 �p���H�m�2�b ���`�2�+�`�B�i�B�+���H �T�Q�B�M�i�b
���M�/ �2�M�/�T�Q�B�M�i�b�X

�j�X�e �>�Q�r �i�Q �}�M�/ �i�?�2���#�b�Q�H�m�i�2 �2�t�i�`�2�K���Q�7 �� �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�Mf �Q�M �� �}�M�B�i�2 �+�H�Q�b�2�/

�B�M�i�2�`�p���H�X

�U���V �1�p���H�m���i�2f ���i ���H�H�+�`�B�i�B�+���H �T�Q�B�M�i�b���M�/ �2�M�/�T�Q�B�M�i�b�X

�U�#�V �h���F�2 �i�?�2�H���`�;�2�b�i���M�/ �b�K���H�H�2�b�i�Q�7 �i�?�2�b�2 �p���H�m�2�b�X
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�9�X�R �1�t�i�`�2�K�2 �o���H�m�2�b �Q�7 �6�m�M�+�i�B�Q�M�b �S���;�2 �9�f�8

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�R�3�3�V

�6�B�M�/ �i�?�2 ���#�b�Q�H�m�i�2 �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K �p���H�m�2�b �Q�7f (x) = x2 �Q�M[� 2; 1]�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�R�3�N�V

�6�B�M�/ �i�?�2 ���#�b�Q�H�m�i�2 �2�t�i�`�2�K�� �p���H�m�2�b �Q�7g(t) = 8 t � t4 �Q�M[� 2; 1]�X

�b�Q�H�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�R�3�N�V

�6�B�M�/ �i�?�2 ���#�b�Q�H�m�i�2 �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K �p���H�m�2�b �Q�7f (x) = x2/3 �Q�M[� 2; 3]�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�9�X�R �1�t�i�`�2�K�2 �o���H�m�2�b �Q�7 �6�m�M�+�i�B�Q�M�b �S���;�2 �8�f�8

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �9�X�R�V

�k�N�X�6�B�M�/ �i�?�2 ���#�b�Q�H�m�i�2 �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K �p���H�m�2�b �Q�7g(x) =
p

4 � x2 �Q�M� 2 � x � 1�X

�j�R�X�6�B�M�/ �i�?�2 ���#�b�Q�H�m�i�2 �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K �p���H�m�2�b �Q�7f (� ) = �b�B�M� �Q�M�
�
2

� � �
5�
6

�X

�j�e�X�6�B�M�/ �i�?�2 ���#�b�Q�H�m�i�2 �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K �p���H�m�2�b �Q�7f (t) = jt � 5j �Q�M4 � t � 7�X

�8�3�X�6�B�M�/ �i�?�2 �2�t�i�`�2�K�2 �p���H�m�2�b �Q�7y =
x + 1

x2 + 2x + 2
���M�/ �r�?�2�`�2 �i�?�2�v �Q�+�+�m�`�X

�e�9�X�6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 ���i �2���+�? �+�`�B�i�B�+���H �T�Q�B�M�i ���M�/ �/�2�i�2�`�K�B�M�2 �i�?�2 �H�Q�+���H �2�t�i�`�2�K�2 �p���H�m�2�b�X

y =

(
3 � x; x < 0

3 + 2x � x2; x � 0

�e�3�X�.�2�i�2�`�K�B�M�2 ���H�H �2�t�i�`�2�K�� �Q�7f (x) = jx3 � 9xj�X
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YïK~gè

��

�b�b�b



�9�X�k �h�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K �S���;�2 �R�f�j

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�9�X�k �h�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �_�Q�H�H�2�ö�b �h�?�2�Q�`�2�K

�R�X�R�h�?�2�Q� �̀2�K �j�, �_�Q�H�H�2�ö�b �h�?�2�Q� �̀2�K

�a�m�T�T�Q�b�2 �i�?���iy = f (x) �B�b �+�Q�M�i�B�M�m�Q�m�b���i �2�p�2�`�v �T�Q�B�M�i �Q�7 �i�?�2 �+�H�Q�b�2�/ �B�M�i�2�`�p���H[a; b]

���M�/ �/�B�z�2�`�2�M�i�B���#�H�2���i �2�p�2�`�v �T�Q�B�M�i �Q�7 �B�i�b �B�M�i�2�`�B�Q�`(a; b)�X �A�7f (a) = f (b) �-

�i�?�2�M �i�?�2�`�2 �B�b ���i �H�2���b�i �Q�M�2 �M�m�K�#�2�`c �B�M(a; b) ���i �r�?�B�+�?f 0(c) = 0 �X

�R�X�k �_�Q�H�H�2�ö�b �h�?�2�Q�`�2�K �b���v�b �i�?���i �� �/�B�z�2�`�2�M�i�B���#�H�2 �+�m�`�p�2 �?���/ ���i �H�2���b�i �Q�M�2�?�Q�`�B�x�Q�M�i���H �i���M�;�2�M�i
�#�2�i�r�2�2�M ���M�v �i�r�Q �T�Q�B�M�i�b �r�?�2�`�2 �B�i �+�`�Q�b�b�2�b ���?�Q�`�B�x�Q�M�i���H �H�B�M�2�X �A�i �K���v �?���p�2 �D�m�b�i �Q�M�2�-

�Q�` �K�Q�`�2�X �U&ýI!)i�ò �V

�k �h�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K

�k�X�R�h�?�2�Q� �̀2�K �9�, �h�?�2 �J�2���M �o���H�m�2 �h�?�2�Q� �̀2�K

�a�m�T�T�Q�b�2 �i�?���iy = f (x) �B�b �+�Q�M�i�B�M�m�Q�m�b�Q�M �� �+�H�Q�b�2�/ �B�M�i�2�`�p���H[a; b] ���M�/

�/�B�z�2�`�2�M�i�B���#�H�2�Q�M �i�?�2 �B�M�i�2�`�p���H�ö�b �B�M�i�2�`�B�Q�`(a; b)�X �h�?�2�M �i�?�2�`�2 �B�b ���i �H�2���b�i �Q�M�2

�T�Q�B�M�ic �B�M(a; b) ���i �r�?�B�+�?
f (b) � f (a)

b� a
= f 0(c) �X

�k�X�k �:�2�Q�K�2�i�`�B�+���H�H�v�- �i�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K �b���v�b �i�?���i �b�Q�K�2�r�?�2�`�2 �#�2�i�r�2�2�MA ���M�/B �i�?�2

�+�m�`�p�2 �?���b ���i �H�2���b�i �Q�M�2�i���M�;�2�M�i�T���`���H�H�2�H �i�Q �+�?�Q�`�/AB �X �U&ýI!)i�ò �V

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�9�X�k �h�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K �S���;�2 �k�f�j

�k�X�j�� �S�?�v�b�B�+���H �A�M�i�2�`�T� �̀2�i���i�B�Q�M

�A�7 �r�2 �i�?�B�M�F �Q�7 �i�?�2 �M�m�K�#�2�`
f (b) � f (a)

b� a
���b �i�?�2 ���p�2�`���;�2 �+�?���M�;�2�B�Mf �Q�p�2�`

[a; b] ���M�/ f 0(c) ���b ���M �B�M�b�i���M�i���M�2�Q�m�b �+�?���M�;�2�- �i�?�2�M �i�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K

�b���v�b �i�?���i ���i�b�Q�K�2 �B�M�i�2�`�B�Q�` �T�Q�B�M�i�i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �+�?���M�;�2 �K�m�b�i�2�[�m���H�i�?�2

���p�2�`���;�2 �+�?���M�;�2 �Q�p�2�` �i�?�2 �2�M�i�B�`�2 �B�M�i�2�`�p���H�X

�k�X�9�J���i�?�2�K���i�B�+���H �*�Q�M�b�2�[�m�2�M�+�2�b

�U���V �A�7f 0(c) = 0 ���i �2���+�? �T�Q�B�M�ix �Q�7 ���M �Q�T�2�M �B�M�i�2�`�p���H(a; b)�- �i�?�2�Mf (x) = C
�7�Q�` ���H�Hx 2 (a; b)�- �r�?�2�`�2C �B�b �� �+�Q�M�b�i���M�i�X

�U�#�V �A�7f 0(x) = g0(x) ���i �2���+�? �T�Q�B�M�ix �B�M ���M �Q�T�2�M �B�M�i�2�`�p���H(a; b)�- �i�?�2�M �i�?�2�`�2 �2�t�B�b�i�b ��

�+�Q�M�b�i���M�iC �b�m�+�? �i�?���if (x) = g(x) + C �7�Q�` ���H�Hx 2 (a; b)�X �h�?���i �B�b�-f � g
�B�b �� �+�Q�M�b�i���M�i �Q�M(a; b)�X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�R�N�j�V

�a�?�Q�r �i�?���i �i�?�2 �2�[�m���i�B�Q�Mx3 + 3x + 1 = 0 �?���b �2�t���+�i�H�v �Q�M�2 �`�2���H �b�Q�H�m�i�B�Q�M�X

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�R�N�9�V

�6�B�M�/ �i�?�2 �p���H�m�2�b �Q�7c �i�?���i �b���i�B�b�7�v �i�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K �7�Q�`f (x) = x2 �Q�M[0; 2]�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�9�X�k �h�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K �S���;�2 �j�f�j

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �9�X�k�V

�6�B�M�/ �i�?�2 �p���H�m�2�b �Q�7c �i�?���i �b���i�B�b�7�v �i�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K �7�Q�` �i�?�2 �7�m�M�+�i�B�Q�M�b ���M�/

�B�M�i�2�`�p���H�b�X

�R�Xf (x) = x2 + 2x � 1�-[0; 1]:

�j�Xf (x) = x +
1
x

�-[1/2; 2]:

�9�Xf (x) =
p

x � 1�-[1; 3]�X

�R�9�X�6�Q�` �r�?���i �p���H�m�2�b �Q�7a; m ���M�/b �/�Q�2�b �i�?�2 �7�m�M�+�i�B�Q�M

f (x) =

8
><

>:

3; x = 0

� x2 + 3x + a; 0 < x < 1

mx + b; 1 � x � 2

�b���i�B�b�7�v �i�?�2 �?�v�T�Q�i�?�2�b�B�b �Q�7 �i�?�2 �J�2���M �p���H�m�2 �h�?�2�Q�`�2�K �Q�M �i�?�2 �B�M�i�2�`�p���H[0; 2]�\
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�9�X�j �J�Q�M�Q�i�Q�M�B�+ �6�m�M�+�i�B�Q�M�b ���M�/ �h�?�2 �6�B�`�b�i �.�2�`�B�p���i�B�p�2 �h�2�b�i �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�9�X�j �J�Q�M�Q�i�Q�M�B�+ �6�m�M�+�i�B�Q�M�b ���M�/ �h�?�2 �6�B�`�b�i �.�2�`�B�p���i�B�p�2 �h�2�b�i

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �A�M�+�`�2���b�B�M�; �6�m�M�+�i�B�Q�M�b ���M�/ �.�2�+�`�2���b�B�M�; �6�m�M�+�i�B�Q�M�b

�R�X�R �q�?���i �F�B�M�/�b �Q�7 �7�m�M�+�i�B�Q�M�b �?���p�2 �T�Q�b�B�i�B�p�2 �/�2�`�B�p���i�B�p�2�b �Q�` �M�2�;���i�B�p�2 �/�2�`�B�p���i�B�p�2�b�\

�U���V �h�?�2 �Q�M�H�v �7�m�M�+�i�B�Q�M�b �r�B�i�? �T�Q�b�B�i�B�p�2 �/�2�`�B�p���i�B�p�2�b ���`�2�B�M�+�`�2���b�B�M�;�7�m�M�+�i�B�Q�M�b�X

�U�#�V �h�?�2 �Q�M�H�v �7�m�M�+�i�B�Q�M�b �r�B�i�? �M�2�;���i�B�p�2 �/�2�`�B�p���i�B�p�2�b ���`�2�/�2�+�`�2���b�B�M�;�7�m�M�+�i�B�Q�M�b�X

�R�X�k�.�2�}�M�B�i�B�Q�M�b�, �A�M�+� �̀2���b�B�M�;�- �.�2�+� �̀2���b�B�M�; �6�m�M�+�i�B�Q�M

�G�2�if �#�2 �� �7�m�M�+�i�B�Q�M �/�2�}�M�2�/ �Q�M ���M �B�M�i�2�`�p���HI ���M�/ �H�2�ix1 ���M�/x2 �#�2 ���M�v �i�r�Q �T�Q�B�M�i�b

�B�MI �X

�U���V �A�7f (x1) < f (x2) �r�?�2�M�2�p�2�` �i�?�2�Mx1 < x 2 �B�b �b���B�/ �i�Q �#�2

�B�M�+�`�2���b�B�M�;�Q�MI �X

�U�#�V �A�7f (x2) < f (x2) �r�?�2�M�2�p�2�` �i�?�2�Mx1 < x 2 �B�b �b���B�/ �i�Q �#�2

�/�2�+�`�2���b�B�M�;�Q�MI �X

�� �7�m�M�+�i�B�Q�M �i�?���i �B�b �B�M�+�`�2���b�B�M�; �Q�` �/�2�+�`�2���b�B�M�; �Q�MI �B�b �+���H�H�2�/�K�Q�M�Q�i�Q�M�B�+�Q�MI �X

�R�X�j�1�t���K�T�H�2�,

�U���V �h�?�2 �7�m�M�+�i�B�Q�Mf (x) = x2 �/�2�+�`�2���b�2�b �Q�M(�1 ; 0] ���M�/ �B�M�+�`�2���b�2�b �Q�M[0; 1 ] �X

�U�#�V �h�?�2 �7�m�M�+�i�B�Q�Mf (x) = x2 �B�b �K�Q�M�Q�i�Q�M�B�+ �Q�M(�1 ; 0] ���M�/ [0; 1 ) �#�m�i �B�i �B�b

�M�Q�i �K�Q�M�Q�i�Q�M�B�+ �Q�M(�1 ; 1 ) �X �U&ýI!)i�ò �V
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�k�X�l�b�2 �L�2�r�i�Q�M�ö�b �K�2�i�?�Q�/ �i�Q �2�b�i�B�K���i�2 �i�?�2 �Q�M�2 �`�2���H �b�Q�H�m�i�B�Q�M �Q�7x3 + 3x + 1 = 0 �X �a�i���`�i

�r�B�i�?x0 = 0 ���M�/ �i�?�2�M �}�M�/x2�X

�8�X�l�b�2 �L�2�r�i�Q�M�ö�b �K�2�i�?�Q�/ �i�Q �}�M�/ �i�?�2 �T�Q�b�B�i�B�p�2 �7�Q�m�`�i�? �`�Q�Q�i �Q�7 �k �#�v �b�Q�H�p�B�M�; �i�?�2 �2�[�m���i�B�Q�M

x4 � 2 = 0�X �a�i���`�i �r�B�i�?x0 = 1 ���M�/ �}�M�/x2�X

�e�X�l�b�2 �L�2�r�i�Q�M�ö�b �K�2�i�?�Q�/ �i�Q �}�M�/ �i�?�2 �M�2�;���i�B�p�2 �7�Q�m�`�i�? �`�Q�Q�i �Q�7 �k �#�v �b�Q�H�p�B�M�; �i�?�2 �2�[�m���i�B�Q�M

x4 � 2 = 0�X �a�i���`�i �r�B�i�?x0 = � 1 ���M�/ �}�M�/x2�X
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�9�X�d ���M�i�B�/�2�`�B�p���i�B�p�2�b �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�9�X�d ���M�i�B�/�2�`�B�p���i�B�p�2�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �6�B�M�/�B�M�; ���M�i�B�/�2�`�B�p���i�B�p�2�b

�R�X�R �q�2 �r���M�i �i�Q �}�M�/ �� �7�m�M�+�i�B�Q�MF �7�`�Q�K �B�i�b�/�2�`�B�p���i�B�p�2f �X �UF 0(x) = f (x)�V �A�7 �b�m�+�?

�� �7�m�M�+�i�B�Q�MF �2�t�B�b�i�b�- �B�i �B�b �+���H�H�2�/ ���M���M�i�B�/�2�`�B�p���i�B�p�2�Q�7f �X

�R�X�k�.�2�}�M�B�i�B�Q�M�, ���M�i�B�/�2�`�B�p���i�B�p�2

�� �7�m�M�+�i�B�Q�MF �B�b ���M ���M�i�B�/�2�`�B�p���i�B�p�2 �Q�7f �Q�M ���M �B�M�i�2�`�p���HI �B�7 F 0(x) = f (x) �7�Q�`

���H�Hx �B�MI �X

�R�X�j �A�7F �B�b ���M���M�i�B�/�2�`�B�p���i�B�p�2�Q�7f �Q�M ���M �B�M�i�2�`�p���HI �- �i�?�2�M �i�?�2 �K�Q�b�i �;�2�M�2�`���H ���M�i�B�/�2�`�B�p���@

�i�B�p�2 �Q�7f �Q�MI �B�b F (x) + c �r�?�2�`�2C �B�b ���M ���`�#�B�i�`���`�v �+�Q�M�b�i���M�i�X

�R�X�9�.�2�}�M�B�i�B�Q�M�, �A�M�/�2�}�M�B�i�2 �A�M�i�2�;� �̀��H�- �A�M�i�2�;� �̀��M�/

�h�?�2 �b�2�i �Q�7 ���H�H ���M�i�B�/�2�`�B�p���i�B�p�2�b �Q�7f �B�b �i�?�2�B�M�/�2�}�M�B�i�2 �B�M�i�2�;�`���H�Q�7f �r�B�i�? �`�2�b�T�2�+�i

�i�Qx�- �/�2�M�Q�i�2�/ �#�v
�

f (x) dx �X �h�?�2 �b�v�K�#�Q �H
�

�B�b ���M �B�M�i�2�;�`���H �b�B�;�M�X �h�?�2

�7�m�M�+�i�B�Q�Mf �B�b �i�?�2�B�M�i�2�;�`���M�/�Q�7 �i�?�2�B�M�i�2�;�`���H���M�/x �B�b �i�?�2 �p���`�B���#�H�2 �Q�7

�B�M�i�2�;�`���i�B�Q�M�X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�k�j�y�V

�6�B�M�/ ���M ���M�i�B�/�2�`�B�p���i�B�p�2 �7�Q�` �2���+�? �Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �7�m�M�+�i�B�Q�M�b�X

�R�Xf (x) = 2 x�X

�k�Xg(x) = �+�Q�bx�X

�j�Xh(x) = 2 x + �+�Q�bx�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�9�X�d ���M�i�B�/�2�`�B�p���i�B�p�2�b �S���;�2 �k�f�9

�L�P�h�1�,
�

2x dx = x2 + C �-
�

�+�Q�bx dx = �b�B�Mx + C �-�
(2x + �+�Q�bx) dx) = x2 + �b�B�Mx + C �X

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�k�j�R�V

�6�B�M�/ ���M ���M�i�B�/�2�`�B�p���i�B�p�2 �Q�7f (x) = 3 x2 �i�?���i �b���i�B�b�}�2�bF (1) = � 1�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�h���"�G�1�9�X�k�- �T�k�j�k�V

�6�m�M�+�i�B�Q�M �:�2�M�2�`���H ���M�i�B�/�2�`�B�p���i�B�p�2

�R�Xxn xn+1

n + 1
+ C �-n 6= � 1�-n �`���i�B�Q�M���H�X

�k�X �b�B�Mkx �
�+�Q�bkx

k
+ C �-k �� �+�Q�M�b�i���M�i�-k 6= 0�X

�j�X �+�Q�bkx
�b�B�Mkx

k
+ C �-k �� �+�Q�M�b�i���M�i�-k 6= 0�X

�9�X �b�2�+2 x �i���Mx + C �X

�8�X �+�b�+2 x � �+�Q�ix + C �X

�e�X �b�2�+x �i���Mx �b�2�+x + C �X

�d�X �+�b�+x �+�Q�ix � �+�b�+x + C �X

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�k�j�R�V

�6�B�M�/ ���M �;�2�M�2�`���H ���M�i�B�/�2�`�B�p���i�B�p�2 �Q�7 �2���+�? �Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �7�m�M�+�i�B�Q�M�b�X

�U���Vf (x) = x5�X

�U�#�Vg(x) =
1

p
x

�X
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�9�X�d ���M�i�B�/�2�`�B�p���i�B�p�2�b �S���;�2 �j�f�9

�U�+�Vh(x) = �b�B�M2x�X

�U�/�Vi (x) = �+�Q�b
x
2

�X

�b�Q�H�,

�k �A�M�/�2�}�M�B�i�2 �A�M�i�2�;�`���H�b

�k�X�R�.�2�}�M�B�i�B�Q�M

�h�?�2 �+�Q�H�H�2�+�i�B�Q�M �Q�7 ���H�H���M�i�B�/�2�`�B�p���i�B�p�2�b�Q�7f �B�b �+���H�H�2�/ �i�?�2�B�M�/�2�}�M�B�i�2 �B�M�i�2�;�`���H
�Q�7f �r�B�i�? �`�2�b�T�2�+�i �i�Qx�- ���M�/ �B�b �/�2�M�Q�i�2�/ �#�v�

f (x) dx

�h�?�2 �b�v�K�#�Q�H
�

�B�b ���M�B�M�i�2�;�`���H �b�B�;�M�X �h�?�2 �7�m�M�+�i�B�Q�Mf �B�b �i�?�2�B�M�i�2�;�`���M�/�Q�7

�i�?�2 �B�M�i�2�;�`���H�- ���M�/x �B�b �i�?�2 �p���`�B���#�H�2 �Q�7 �B�M�i�2�;�`���i�B�Q�M�X

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�k�j�8�V

�1�p���H�m���i�2
�

(x2 � 2x + 5) dx�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�9�X�d ���M�i�B�/�2�`�B�p���i�B�p�2�b �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �9�X�d�V

�6�B�M�/�B�M�; ���M�i�B�/�2�`�B�p���i�B�p�2�b�X

�e�X�U���V�
2
x3

�U�#�V
1

2x3
�- �U�+�Vx3 �

1
x3

�X

�N�X�U���V
2
3

x � 1/3 �U�#�V
1
3

x � 2/3 �- �U�+�V�
1
3

x � 4/3 �X

�R�8�X�U���V �+�b�+x �+�Q�ix �U�#�Vcsc5x �+�Q�i5x �U�+�V� � �+�b�+
�x
2

�+�Q�i
�x
2

�6�B�M�/�B�M�; �B�M�/�2�}�M�B�i�2 �B�M�i�2�;�`���H�b�X

�k�3�X
�

(
p

x
2

+
2

p
x

) dx

�j�k�X
�

x � 3(x + 1) dx

�j�d�X
�

7�b�B�M
�
3

d�

�9�k�X
�

2
5

�b�2�+� �i���M� d�

�8�y�X
�

(2 + �i���M2 � ) d�

�8�j�X
�

�+�Q�b� (�i���M� + �b�2�+� ) d�
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�8�X�R� �8�X�k �1�b�i�B�K���i�B�M�; �r�B�i�? �6�B�M�B�i�2 �a�m�K�b�- �G�B�K�B�i�b �Q�7 �6�B�M�B�i�2 �a�m�K�b �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�8�X�R� �8�X�k �1�b�i�B�K���i�B�M�; �r�B�i�? �6�B�M�B�i�2 �a�m�K�b�- �G�B�K�B�i�b �Q�7 �6�B�M�B�i�2 �a�m�K�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R ���T�T�`�Q�t�B�K���i�B�M�; ���`�2��

�R�X�R �q�?���i �B�b �i�?�2 ���`�2�� �Q�7 �i�?�2 �b�?���/�2�/ �`�2�;�B�Q�MR �i�?���i �H�B�2�b ���#�Q�p�2 �i�?�2x�@���t�B�b�- �#�2�H�Q�r �i�?�2 �;�`���T�?

�Q�7y = 1 � x2 ���M�/ �#�2�i�r�2�2�M �i�?�2 �p�2�`�i�B�+���H �H�B�M�2�bx = 0 ���M�/x = 1�\ �U&ýI!)i�ò �,�V

�U���V�m�T�T�2�` �b�m�K�,

�U�#�V�H�Q�r�2�` �b�m�K�,

�U�+�V�K�B�/�T�Q�B�M�i �`�m�H�2�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�R� �8�X�k �1�b�i�B�K���i�B�M�; �r�B�i�? �6�B�M�B�i�2 �a�m�K�b�- �G�B�K�B�i�b �Q�7 �6�B�M�B�i�2 �a�m�K�b �S���;�2 �k�f�9

�k �6�B�M�B�i�2 �a�m�K�b ���M�/ �a�B�;�K�� �L�Q�i���i�B�Q�M

�k�X�Ra1 + a2 + � � � + an� 1 + an =
nX

k=1

ak =
nX

i =1

ai �X

�k�X�k �1�t���K�T�H�2�b

�U���V
5X

k=1

k = 1 + 2 + 3 + 4 + 5 = 15

�U�#�V
3X

k=1

(� 1)kk = (� 1)1(1) + ( � 1)2(2) + ( � 1)3(3) = � 2

�U�+�V
2X

k=1

k
k + 1

=
1

1 + 1
+

2
2 + 1

=
7
6

�U�/�V
5X

i =4

i 2

i � 1
=

42

4 � 1
+

52

5 � 1
=

139
12

�k�X�j ���H�;�2�#�`�� �_�m�H�2�b �7�Q�` �6�B�M�B�i�2 �a�m�K�b

�U���V �a�m�K �_�m�H�2�,
P

(ak + bk) =
P

ak +
P

bk

�U�#�V �.�B�z�2�`�2�M�+�2 �_�m�H�2�,
P

(ak � bk) =
P

ak �
P

bk

�U�+�V �*�Q�M�b�i���M�i �J�m�H�i�B�T�H�2 �_�m�H�2�,
P

cak = c
P

ak �U���M�v �M�m�K�#�2�` �+�V

�U�/�V �*�Q�M�b�i���M�i �o���H�m�2 �_�m�H�2�,
P

c = n � c

�k�X�9 �1�t���K�T�H�2�b�,

�U���V
P n

k=1 (3k � k2) =

�U�#�V
P n

k=1 (� ak) =

�U�+�V
P 3

k=1 (k + 4) =

�U�/�V
nX

k=1

1
n

=

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�k�8�3�V

�a�?�Q�r �i�?���i
nX

k=1

k =
n(n + 1)

2
�X

�b�Q�H�,
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�8�X�R� �8�X�k �1�b�i�B�K���i�B�M�; �r�B�i�? �6�B�M�B�i�2 �a�m�K�b�- �G�B�K�B�i�b �Q�7 �6�B�M�B�i�2 �a�m�K�b �S���;�2 �j�f�9

�L�P�h�1�,

�R�X �h�?�2 �}�`�b�in �b�[�m���`�2�b�,
nX

k=1

k2 =
n(n + 1)(2n + 1)

6
�X

�k�X �h�?�2 �}�`�b�in �+�m�#�2�b�,
nX

k=1

k3 = (
n(n + 1)

2
)2 �X

�j �_�B�2�K���M�M �a�m�K�b

�j�X�R �G�2�in � 1 �T�Q�B�M�i�bf x1; x2; � � � ; xn� 1g �#�2�i�r�2�2�Ma ���M�/b ���M�/ �b���i�B�b�7�v�B�M�;

a = x0 < x 1 < x 2 < � � � < x n� 1 < x n = b

�j�X�k ���T���`�i�B�i�B�Q�M�Q�7[a; b]�, P = f x0; x1; � � � ; xn� 1; xng �X

�j�X�j �h�?�2k�i�? �b�m�#�B�M�i�2�`�p���H �Q�7P �B�b [xk� 1; xk ] �X

�j�X�9 �h�?�2�M�Q�`�K �Q�7 �� �T���`�i�B�i�B�Q�MP�- k P k �- �i�?�2 �H���`�;�2�b�i �Q�7 ���H�H �b�m�#�B�M�i�2�`�p���H �r�B�/�i�?�b�X

�j�X�8 �� �_�B�2�K���M�M �b�m�K�7�Q�`f �Q�M �i�?�2 �B�M�i�2�`�p���H[a; b]�,

SP =
P n

k=1 f (ck)� xk

�7�Q�` �2�p�2�`�vck 2 [xk� 1; xk ]�-k = 1; � � � ; n�X �U&ýI!)i�ò �V
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�8�X�R� �8�X�k �1�b�i�B�K���i�B�M�; �r�B�i�? �6�B�M�B�i�2 �a�m�K�b�- �G�B�K�B�i�b �Q�7 �6�B�M�B�i�2 �a�m�K�b �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �8�X�R�V

�j�X�l�b�2 �}�M�B�i�2 ���T�T�`�Q�t�B�K���i�B�Q�M �i�Q �2�b�i�B�K���i�2 �i�?�2 ���`�2�� �m�M�/�2�` �i�?�2 �;�`���T�? �Q�7 �i�?�2 �7�m�M�+�i�B�Q�M

f (x) =
1
x

�m�b�B�M�; �U���V �� �H�Q�r�2�` �b�m�K�c �U�#�V ���M �m�T�T�2�` �b�m�K�c ���M�/ �U�+�V �K�B�/�T�Q�B�M�i �`�m�H�2 �r�B�i�?

�7�Q�m�` �`�2�+�i���M�;�H�2�b �Q�7 �2�[�m���H �r�B�/�i�?�X

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �8�X�k�V

�k�R�X�1�p���H�m���i�2
7X

k=1

(� 2k)�X

�k�e�X�1�p���H�m���i�2
7X

k=1

k(2k + 1) �X

�k�d�X�1�p���H�m���i�2
5X

k=1

k3
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5X

k=1

k)3�X

�j�k�X�1�p���H�m���i�2 �U���V
5X

k=1

k3

225
+ (

5X

k=1

k)3�- �U�#�V
nX

k=1

c
n

�- �U�+�V
P n

k=1
k

n2 �X

�j�9�X�:�`���T�?f (x) = � x2 �Q�M[0; 1]�X �S���`�i�B�i�B�Q�M �i�?�2 �B�M�i�2�`�p���H �B�M�i�Q �7�Q�m�` �b�m�#�B�M�i�2�`�p���H�b �Q�7 �2�[�m���H

�H�2�M�;�i�?�X ���/�/ �i�Q �v�Q�m�` �b�F�2�i�+�? �i�?�2 �`�2�+�i���M�;�H�2�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �_�B�2�K���M�M �b�m�K
P 4

k=1 f (ck)� xk �-

�;�B�p�2�M �i�?���ick �B�b �i�?�2 �K�B�/�T�Q�B�M�i �Q�7 �i�?�2k�i�? �b�m�#�B�M�i�2�`�p���H�X
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�8�X�j �h�?�2 �.�2�}�M�B�i�2 �A�M�i�2�;�`���H �S���;�2 �R�f�8

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�8�X�j �h�?�2 �.�2�}�M�B�i�2 �A�M�i�2�;�`���H

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �G�B�K�B�i�b �Q�7 �_�B�2�K���M�M �a�m�K�b

�R�X�R�.�2�}�M�B�i�B�Q�M�b�, �h�?�2 �.�2�}�M�B�i�2 �A�M�i�2�;� �̀��H ���b �� �G�B�K�B�i �Q�7 �_�B�2�K���M�M �a�m�K�b

�G�2�if (x) �#�2 �� �7�m�M�+�i�B�Q�M �/�2�}�M�2�/ �Q�M �� �+�H�Q�b�2�/ �B�M�i�2�`�p���H[a; b]�X �q�2 �b���v �i�?���i �� �M�m�K�#�2�`

I �B�b �i�?�2�/�2�}�M�B�i�2 �B�M�i�2�;�`���H�Q�7f �Q�p�2�`[a; b] ���M�/ �i�?���iI �B�b �i�?�2�H�B�K�B�i�Q�7 �i�?�2

�_�B�2�K���M�M �b�m�K�b�B�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �+�Q�M�/�B�i�B�Q�M �B�b �b���i�B�b�}�2�/�,

�:�B�p�2�M ���M�v �M�m�K�#�2�`� > 0 �i�?�2�`�2 �B�b �� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�#�2�` �b�m�+�? �i�?���i �7�Q�`

�2�p�2�`�v �T���`�i�B�i�B�Q�MP = f x0; x1; � � � ; xng �Q�7[a; b] �r�B�i�? k P k< � ���M�/ ���M�v

�+�?�Q�B�+�2 �Q�7ck �B�M[xk ; xk+1 ]�- �r�2 �?���p�2�
�
�
�
�

nX

k=1

f (ck)� xk � I

�
�
�
�
�

< �

�R�X�k �h�?�2 �b�v�K�#�Q�H �7�Q�` �i�?�2 �M�m�K�#�2�`I �B�M �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �/�2�}�M�B�i�2 �B�M�i�2�;�`���H �B�b
� b

a
f (x) dx

�r�?�B�+�? �B�b �`�2���/ ���b �ô�i�?�2 �B�M�i�2�;�`���H �7�`�Q�Ka �i�Qb �Q�7f �Q�7x �/�2�2x �ô �Q�` �b�Q�K�2�i�B�K�2�b ���b

�ô �i�?�2 �B�M�i�2�;�`���H �7�`�Q�Ka �i�Qb �Q�7f �Q�7x �r�B�i�? �`�2�b�T�2�+�i �i�Qx �ô

�R�X�j �q�?�2�M �i�?�2 �/�2�}�M�B�i�B�Q�M �B�b �b���i�B�b�}�2�/�- �r�2 �b���v �i�?�2 �_�B�2�K���M�M �b�m�K�b �Q�7f �Q�M[a; b] �+�Q�M�p�2�`�;�2
�i�Q �i�?�2 �/�2�}�M�B�i�2 �B�M�i�2�;�`���HI =

� b
a f (x) dx ���M�/ �i�?���if �B�b �B�M�i�2�;�`���#�H�2�Q�p�2�`[a; b]�X

�H�B�K
kP k! 0

nX

k=1

f (ck)� xk = I =
� b

a
f (x) dx
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�8�X�j �h�?�2 �.�2�}�M�B�i�2 �A�M�i�2�;�`���H �S���;�2 �k�f�8

�R�X�9 �q�?�2�M �2���+�? �T���`�i�B�i�B�Q�M �?���bn �2�[�m���H �b�m�#�B�M�i�2�`�p���H�b�- �2���+�? �Q�7 �r�B�/�i�?� x = ( b� a)/ n �-

�H�B�K
n!1

nX

k=1

f (ck)� xk = I =
� b

a
f (x) dx

�R�X�8 �h�?�2�/�m�K�K�v �p���`�B���#�H�2�b�, t�-u�-x�,
� b

a
f (t) dt�-

� b

a
f (u) du�-

� b

a
f (x) dx�X

�R�X�e�h�?�2�Q� �̀2�K �R�, �h�?�2 �1�t�B�b�i�2�M�+�2 �Q�7 �.�2�}�M�B�i�2 �A�M�i�2�;� �̀��H�b

�� �+�Q�M�i�B�M�m�Q�m�b�7�m�M�+�i�B�Q�M �B�b �B�M�i�2�;�`���#�H�2�X �h�?���i �B�b�- �B�7 �� �7�m�M�+�i�B�Q�Mf �B�b

�+�Q�M�i�B�M�m�Q�m�b�Q�M ���M �B�M�i�2�`�p���H[a; b]�- �i�?�2�M �B�i�b �/�2�}�M�B�i�2 �B�M�i�2�;�`���H �Q�p�2�`[a; b] �2�t�B�b�i�b�X

�k �S�`�Q�T�2�`�i�B�2�b �Q�7 �.�2�}�M�B�i�2 �A�M�i�2�;�`���H�b

�k�X�R �q�?�2�Mf ���M�/g ���`�2 �B�M�i�2�;�`���#�H�2�- �i�?�2 �/�2�}�M�B�i�2 �B�M�i�2�;�`���H �b���i�B�b�}�2�b �7�Q�H�H�Q�r�B�M�;�X

�U���V �P�`�/�2�` �Q�7 �A�M�i�2�;�`���i�B�Q�M�,
� b

a
f (x) dx = �

� a

b
f (x) dx

�U�#�V �w�2�`�Q �q�B�/�i�? �A�M�i�2�`�p���H�,
� a

a
f (x) dx = 0

�U�+�V �*�Q�M�b�i���M�i �J�m�H�i�B�T�H�2�,
� b

a
kf (x) dx = k

� b

a
f (x) dx

�U�/�V �a�m�K ���M�/ �.�B�z�2�`�2�M�+�2�,
� b

a
(f (x) � g(x)) dx =

� b

a
f (x) dx �

� b

a
g(x) dx

�U�2�V ���/�/�B�i�B�p�B�i�v�,
� b

a
f (x) dx +

� c

b
f (x) dx =

� c

a
f (x) dx

�U�7�V �J���t�@�J�B�M �A�M�2�[�m���H�B�i�v�, �A�7f �?���b �K���t�B�K�m�K �p���H�m�2 �K���tf ���M�/ �K�B�M�B�K�m�K �p���H�m�2

�K�B�Mf �Q�M[a; b]�- �i�?�2�M

�K�B�Mf � (b� a) �
� b

a
f (x) dx � �K���tf � (b� a) :

�U�;�V �.�Q�K�B�M���i�B�Q�M�,

�B�Xf (x) � g(x) �Q�M[a; b] )
� b

a
f (x) dx �

� b

a
g(x) dx �X

�B�B�Xf (x) � 0 �Q�M[a; b] )
� b

a
f (x) dx � 0 �X
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�8�X�j �h�?�2 �.�2�}�M�B�i�2 �A�M�i�2�;�`���H �S���;�2 �j�f�8

�j ���`�2�� �l�M�/�2�` �i�?�2 �:�`���T�? �Q�7 �� �L�Q�M�M�2�;���i�B�p�2 �6�m�M�+�i�B�Q�M

�j�X�R�.�2�}�M�B�i�B�Q�M�b�, ��� �̀2�� �l�M�/�2�` �� �*�m�`�p�2 ���b �� �.�2�}�M�B�i�2 �A�M�i�2�;� �̀��H

�A�7y = f (x) �B�b �M�Q�M�M�2�;���i�B�p�2 ���M�/ �B�M�i�2�;�`���#�H�2 �Q�p�2�` �� �+�H�Q�b�2�/ �B�M�i�2�`�p���H[a; b]�- �i�?�2�M �i�?�2

���`�2�� �m�M�/�2�` �i�?�2 �+�m�`�p�2�Q�p�2�`[a; b] �B�b �i�?�2�B�M�i�2�;�`���H�Q�7f �7�`�Q�Ka �i�Qb�-

A =
� b

a
f (x) dx :

�j�X�k �1�[�m���i�B�Q�M�b

�U���V
� b

a
x dx =

x2

2

�
�
�
�

b

a

=
b2

2
�

a2

2
�X

�U�#�V
� b

a
c dx = cxjba = x(b� a) �X

�U�+�V
� b

a
x2 dx =

x3

3

�
�
�
�

b

a

=
b3

3
�

a3

3
�X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�k�e�3�V

�*�Q�K�T�m�i�2
� b

0
x dx ���M�/ �}�M�/ �i�?�2 ���`�2�� �m�M�/�2�`y = x �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H[0; b]�-b > 0�X

�b�Q�H�,
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�8�X�j �h�?�2 �.�2�}�M�B�i�2 �A�M�i�2�;�`���H �S���;�2 �9�f�8

�9 ���p�2�`���;�2 �o���H�m�2 �Q�7 �� �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M

�9�X�R�.�2�}�M�B�i�B�Q�M�b�, ���p�2� �̀��;�2 �Q�` �J�2���M �o���H�m�2 �Q�7 �� �6�m�M�+�i�B�Q�M

�A�7f �B�b �B�M�i�2�;�`���#�H�2 �Q�M[a; b]�- �i�?�2�M �B�i�b ���p�2�`���;�2 �p���H�m�2 �U�K�2���M �p���H�m�2�V �Q�M[a; b]�- �B�b

���p�Uf �V=
1
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a
f (x) dx

�9�X�k �h�?�2 ���p�2�`���;�2 �p���H�m�2 �Q�7 �� �M�Q�M�M�2�;���i�B�p�2 �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�Mf �Q�p�2�` ���M �B�M�i�2�`�p���H[a; b] �B�b

�i�?�2 ���`�2�� �m�M�/�2�` �i�?�2 �;�`���T�? �Q�7y = f (x) �/�B�p�B�/�2 �#�vb� a �X

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�k�d�y�V

�6�B�M�/ �i�?�2 ���p�2�`���;�2 �p���H�m�2 �Q�7f (x) =
p

4 � x2 �Q�M[� 2; 2]�X
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+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �8�X�j�V

� �1�t�T�`�2�b�b �i�?�2 �H�B�K�B�i�b ���b �/�2�}�M�B�i�2 �B�M�i�2�;�`���H�b�X

�R�X�H�B�K
kP k! 0

nX

k=1

c2
k � xk �- �r�?�2�`�2P �B�b �� �T���`�i�B�i�B�Q�M �Q�7[0; 2]�X

�9�X �H�B�K
kP k! 0

nX

k=1
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1
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)� xk �- �r�?�2�`�2P �B�b �� �T���`�i�B�i�B�Q�M �Q�7[1; 4]�X

�e�X �H�B�K
kP k! 0

nX

k=1

q
4 � c2

k � xk �- �r�?�2�`�2P �B�b �� �T���`�i�B�i�B�Q�M �Q�7[0; 1]�X

� �1�p���H�m���i�2 �i�?�2 �B�M�i�2�;�`���H�b�X
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2

1
x dx
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� 0:3

0
s2 ds
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� p

2

0
(t �

p
2) dt

�9�8�X
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2
(1 +

z
2

) dz

�9�N�X
� 0

1
(3x2 + x � 5) dx

� �6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �;�B�p�2�M �+�m�`�p�2 ���M�/ �i�?�2x�@���t�B�b �Q�M �i�?�2 �B�M�i�2�`�p���H

[0; b]

�8�k�Xy = �x 2�X

�8�9�Xy =
x
2

+ 1�X

� �6�B�M�/ �i�?�2 ���p�2�`���;�2 �p���H�m�2 �Q�p�2�` �i�?�2 �;�B�p�2�M �B�M�i�2�`�p���H�X

�8�e�Xf (x) = �
x2

2
�Q�M[0; 3]�X

�e�R�Xg(x) = jxj � 1 �Q�M �U���V[� 1; 1]�- �U�#�V[1; 3]�- �U�+�V[� 1; 3]�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3
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�8�X�9 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b �S���;�2 �R�f�8

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�8�X�9 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K �7�Q�` �.�2�}�M�B�i�2 �A�M�i�2�;�`���H�b

�R�X�R�h�?�2�Q� �̀2�K �j�, �J�2���M �o���H�m�2 �h�?�2�Q� �̀2�K �7�Q�` �.�2�}�M�B�i�2 �A�M�i�2�;� �̀��H�b

�A�7f �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�M[a; b]�- �i�?�2�M ���i �b�Q�K�2 �T�Q�B�M�ic �B�M[a; b]�-

f (c) =
1

b� a

� b

a
f (x) dx :

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�k�d�8�V

�a�?�Q�r �i�?���i �B�7f �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�M[a; b]�-a 6= b�- ���M�/ �B�7
� b

a
f (x) dx = 0�- �i�?�2�Mf (x) = 0

���i �H�2���b�i �Q�M�+�2 �B�M[a; b]�X

�b�Q�H�,

�k �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K�- �S���`�i �R

�k�X�R�h�?�2�Q� �̀2�K �9�, �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q� �̀2�K �Q�7 �*���H�+�m�H�m�b �S���`�i �R

�A�7f �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�M[a; b] �i�?�2�M

�U���VF (x) =
� x

a
f (t) dt �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�M[a; b] ���M�/ �/�B�z�2�`�2�M�i�B���#�H�2 �Q�M(a; b)�-

�U�#�V ���M�/ �B�i�b �/�2�`�B�p���i�B�p�2 �B�bf (x) �c

F 0(x) =
d

dx

� x

a
f (t) dt = f (x) :

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�9 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b �S���;�2 �k�f�8

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�k�d�e�V

�l�b�2 �i�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �i�Q �}�M�/dy/ dx �B�7

�R�Xy =
� x

a
(t3 + 1) dt

�k�Xy =
� 5

x
3t �b�B�Mt dt

�j�Xy =
� x2

1
�+�Q�bt dt

�j �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K�- �S���`�i �k �U�h�?�2 �1�p���H�m���i�B�Q�M �h�?�2�@

�Q�`�2�K�V

�j�X�R�h�?�2�Q� �̀2�K �9�, �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q� �̀2�K �Q�7 �*���H�+�m�H�m�b �S���`�i �k

�A�7f �B�b �+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�v �T�Q�B�M�i �Q�7[a; b] ���M�/F �B�b ���M�v ���M�i�B�/�2�`�B�p���i�B�p�2 �Q�7f �Q�M[a; b]�-

�i�?�2�M � b

a
f (x) dx = F (x)jba = F (b) � F (a) :

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�k�d�3�V

�R�X
� �

0
�+�Q�bx dx =

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�9 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b �S���;�2 �j�f�8

�k�X
� 0

� � /4
�b�2�+x �i���Mx dx =

�j�X
� 4

1
(
3
2

p
x �

4
x2

) dx =

�9 �h�Q�i���H ���`�2��

�9�X�R �h�Q �+�Q�K�T�m�i�2 �i�?�2���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M�#�Q�m�M�/�2�/ �#�v �i�?�2 �;�`���T�? �Q�7 �� �7�m�M�+�i�B�Q�M ���M�/

�i�?�2x�@���t�B�b �`�2�[�m�B�`�2�b �K�Q�`�2 �+���`�2 �r�?�2�M �i�?�2 �7�m�M�+�i�B�Q�M �i���F�2�b �Q�M �#�Q�i�?�T�Q�b�B�i�B�p�2���M�/

�M�2�;���i�B�p�2�p���H�m�2�b�X

�9�X�k �q�2 �K�m�b�i �#�2 �+���`�2�7�m�H �i�Q�#�`�2���F �m�T �i�?�2 �B�M�i�2�`�p���H[a; b] �B�M�i�Q �b�m�#�B�M�i�2�`�p���H�b �Q�M �r�?�B�+�? �i�?�2

�7�m�M�+�i�B�Q�M�/�Q�2�b�M�ö�i �+�?���M�;�2 �b�B�;�M�X

�9�X�j�a�m�K�K���`�v�,

�h�Q �}�M�/ �i�?�2 ���`�2�� �#�2�i�r�2�2�M �i�?�2 �;�`���T�? �Q�7 ���M�/ �i�?�2x�@���t�B�b �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H

[a; b]�- �/�Q �i�?�2 �7�Q�H�H�Q�r�B�M�;�, �U���V �a�m�#�/�B�p�B�/�2[a; b] ���i �i�?�2 �x�2�`�Q�b �Q�7f �X �U�#�V �A�M�i�2�;�`���i�2

f �Q�p�2�` �2���+�? �b�m�#�B�M�i�2�`�p���H�X �U�+�V ���/�/�i�?�2 ���#�b�Q�H�m�i�2 �p���H�m�2�b �Q�7 �i�?�2 �B�M�i�2�;�`���H�b�X

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�k�3�y�V

�6�B�;�m�`�2 �8�X�k�y �b�?�Q�r�b �i�?�2 �;�`���T�? �Q�7f (x) = x2 � 4 ���M�/ �B�i�b �K�B�`�`�Q�` �B�K���;�2g(x) = 4 � x2

�`�2�~�2�+�i�2�/ ���+�`�Q�b�b �i�?�2x�@���t�B�b�X �6�Q�` �2���+�? �7�m�M�+�i�B�Q�M�- �+�Q�K�T�m�i�2 �U���V �i�?�2 �/�2�}�M�B�i�2 �B�M�i�2�;�`���H �Q�p�2�`

�i�?�2 �B�M�i�2�`�p���H[� 2; 2] ���M�/ �U�#�V �i�?�2 ���`�2�� �#�2�i�r�2�2�M �i�?�2 �;�`���T�? ���M�/ �i�?�2x�@���t�B�b �Q�p�2�`[� 2; 2]�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�9 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b �S���;�2 �9�f�8

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�k�3�y�V

�G�2�if (x) = �b�B�Mx �#�2�i�r�2�2�Mx = 0 ���M�/x = 2� �X �*�Q�K�T�m�i�2 �U���V �i�?�2 �/�2�}�M�B�i�2 �B�M�i�2�;�`���H

�Q�7f (x) �Q�p�2�`[0; 2� ] ���M�/ �U�#�V �i�?�2 ���`�2�� �#�2�i�r�2�2�M �i�?�2 �;�`���T�?f (x) ���M�/ �i�?�2x�@���t�B�b �Q�p�2�`

[0; 2� ]�X

�b�Q�H�,

� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�3�- �T�k�3�R�V

�6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2x�@���t�B�b ���M�/ �i�?�2 �;�`���T�? �Q�7f (x) = x3 � x2 � 2x�-

� 1 � x � 2�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�9 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b �S���;�2 �8�f�8

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �8�X�9�V

� �1�p���H�m���i�2 �i�?�2 �B�M�i�2�;�`���H�b�X

�R�X
� 0

� 2
(2x + 5) dx

�3�X
� 32

1
x � 6/5 dx

�R�9�X
� � /3

� � /3

1 � �+�Q�b2t
2

dt

�R�N�X
� � 1

1
(r + 1) 2 dr

�k�9�X
� 8

1

(x1/3 + 1)(2 � x2/3 )
x1/3

dx

�k�d�X
� 4

� 4
jxj dx

� �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2�b �U���V �#�v �2�p���H�m���i�B�M�; �i�?�2 �B�M�i�2�;�`���H ���M�/ �/�B�z�2�`�2�M�i�B���i�B�M�; �i�?�2 �`�2�b�m�H�i�X �U�#�V

�#�v �/�B�z�2�`�2�M�i�B���i�B�M�; �i�?�2 �B�M�i�2�;�`���H �/�B�`�2�+�i�H�v�X

�k�N�X
d

dx

� p
x

0
�+�Q�bt dt

�j�y�X
d

dx

� �b�B�Mx

1
3t2 dt

� �6�B�M�/dy/ dx�X

�j�j�Xy =
� x

0

p
1 + t2 dt

�j�N�Xy =
� �b�B�Mx

0

dt
p

1 � t2
dt�-jxj <

�
2

� �6�B�M�/ �i�?�2 �i�Q�i���H ���`�2�� �#�2�i�r�2�2�M �i�?�2 �`�2�;�B�Q�M ���M�/ �i�?�2x�@���t�B�b�X

�9�R�Xy = � x2 � 2x�-� 3 � x � 2

�9�9�Xy = x1/3 � x�-� 1 � x � 8

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3
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�8�X�8 �A�M�/�2�}�M�B�i�2 �A�M�i�2�;�`���H�b ���M�/ �i�?�2 �a�m�#�b�i�B�i�m�i�B�Q�M �_�m�H�2 �S���;�2 �R�f�9

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�8�X�8 �A�M�/�2�}�M�B�i�2 �A�M�i�2�;�`���H�b ���M�/ �i�?�2 �a�m�#�b�i�B�i�m�i�B�Q�M �_�m�H�2

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �h�?�2 �S�Q�r�2�` �_�m�H�2 �B�M �A�M�i�2�;�`���H �6�Q�`�K

�R�X�R �A�7u �B�b �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7x ���M�/n �B�b �� �`���i�B�Q�M���H �M�m�K�#�2�`�-x 6= � 1�- �i�?�2 �*�?���B�M

�_�m�H�2 �i�2�H�H�b �m�b �i�?���i
d

dx

�
un+1

n + 1

�
= un du

dx
:

�R�X�k �A�7 �m �B�b ���M�v �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M�- �i�?�2�M

�
un du =

un+1

n + 1
+ C ; (n 6= � 1; n �`���i�B�Q�M���H)

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�k�3�8�V

�6�B�M�/ �i�?�2 �B�M�i�2�;�`���H
�

(x3 + x)5(3x2 + 1) dx

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�k�3�8�V

�6�B�M�/ �i�?�2 �B�M�i�2�;�`���H
� p

2x + 1 dx

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�8 �A�M�/�2�}�M�B�i�2 �A�M�i�2�;�`���H�b ���M�/ �i�?�2 �a�m�#�b�i�B�i�m�i�B�Q�M �_�m�H�2 �S���;�2 �k�f�9

�k �a�m�#�b�i�B�i�m�i�B�Q�M�, �_�m�M�M�B�M�; �i�?�2 �*�?���B�M �_�m�H�2 �"���+�F�r���`�/�b

�k�X�R�h�?�2�Q� �̀2�K �e�, �h�?�2 �a�m�#�b�i�B�i�m�i�B�Q�M �_�m�H�2

�A�7u = g(x) �B�b �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �r�?�Q�b�2 �`���M�;�2 �B�b ���M �B�M�i�2�`�p���HI ���M�/f �B�b

�+�Q�M�i�B�M�m�Q�m�b �Q�MI �- �i�?�2�M�
f (g(x))g0(x) dx =

�
f (u) du :

�U���V �a�m�#�b�i�B�i�m�i�2u = g(x) ���M�/ du = g0(x)dx �i�Q �Q�#�i���B�M �i�?�2 �B�M�i�2�;�`���H
�

f (u) du �X

�U�#�V �A�M�i�2�;�`���i�2 �r�B�i�? �`�2�b�T�2�+�i �i�Qu �X

�U�+�V �_�2�T�H���+�2u �#�v g(x) �B�M �i�?�2 �`�2�b�m�H�i�X

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�k�3�d�V

�6�B�M�/
�

�b�2�+2(5t + 1) � 5 dt

�b�Q�H�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�k�3�d�V

�6�B�M�/
�

�+�Q�b(7� + 3) d�

�b�Q�H�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�k�3�d�V

�1�p���H�m���i�2
�

x2 �b�B�M(x3) dx

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�8 �A�M�/�2�}�M�B�i�2 �A�M�i�2�;�`���H�b ���M�/ �i�?�2 �a�m�#�b�i�B�i�m�i�B�Q�M �_�m�H�2 �S���;�2 �j�f�9

� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�k�3�3�V

�1�p���H�m���i�2
�

x
p

2x + 1 dx�X

�b�Q�H�,

� �1�t�X�d �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�d�- �T�k�3�3�V

�1�p���H�m���i�2
�

2z
3
p

z2 + 1
dz

�b�Q�H�,

�j �h�?�2 �A�M�i�2�;�`���H�b �Q�7�b�B�M2 x ���M�/�+�Q�b2 x

� �1�t�X�3 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�d�- �T�d�V�j�d�j

�U���V
�

�b�B�M2 x dx

�U�#�V
�

�+�Q�b2 x dx

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�8 �A�M�/�2�}�M�B�i�2 �A�M�i�2�;�`���H�b ���M�/ �i�?�2 �a�m�#�b�i�B�i�m�i�B�Q�M �_�m�H�2 �S���;�2 �9�f�9

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �8�X�8�V

�3�X
�

x �b�B�M(2x2) dx

�R�R�X
�

9r 2

p
1 � r 3

dr

�R�j�X
�

p
x �b�B�M2(x3/2 � 1) dx

�R�e�X
�

dx
p

5x + 8

�R�N�X
�

� 4
p

1 � � 2 d�

�k�R�X
�

1
p

x(1 +
p

x)2
dx

�k�8�X
�

�b�B�M5 x
3

�+�Q�b
x
3

dx

�j�R�X
�

�b�B�M(2t + 1)
�+�Q�b2(2t + 1)

dt

�j�3�X
� r

x � 1
x5

dx

�9�e�X
�

(x + 5)( x � 5)1/3 ds

�9�3�X
�

3x5
p

x3 + 1 dx

�8�y�X
�

x
(x � 4)3

dx

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3
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�8�X�e �a�m�#�b�i�B�i�m�i�B�Q�M ���M�/ ���`�2�� �"�2�i�r�2�2�M �*�m�`�p�2�b �S���;�2 �R�f�8

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�8�X�e �a�m�#�b�i�B�i�m�i�B�Q�M ���M�/ ���`�2�� �"�2�i�r�2�2�M �*�m�`�p�2�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �a�m�#�b�i�B�i�m�i�B�Q�M �6�Q�`�K�m�H��

�R�X�R�h�?�2�Q� �̀2�K �d�, �a�m�#�b�i�B�i�m�i�B�Q�M �B�M �.�2�}�M�B�i�2 �A�M�i�2�;� �̀��H�b

�A�7g0 �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�M �i�?�2 �B�M�i�2�`�p���H[a; b] ���M�/f �B�b �+�Q�M�i�B�M�m�Q�m�b �Q�M �i�?�2 �`���M�;�2 �Q�7g�- �i�?�2�M� b

a
f (g(x)) � g0(x) dx =

� g(b)

g(a)
f (u) du

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�k�N�k�V

�1�p���H�m���i�2
� 1

� 1
3x2

p
x3 + 1 dx�X

�b�Q�H�U�R�V�,

�b�Q�H�U�k�V�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�e �a�m�#�b�i�B�i�m�i�B�Q�M ���M�/ ���`�2�� �"�2�i�r�2�2�M �*�m�`�p�2�b �S���;�2 �k�f�8

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�k�N�j�V

�1�p���H�m���i�2
� � /2

� /4
�+�Q�i� �+�b�+2 � d� �X

�b�Q�H�,

�k �.�2�}�M�B�i�2 �A�M�i�2�;�`���H�b �Q�7 �a�v�K�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b

�k�X�R �U���Vf �B�b �� �2�p�2�M �7�m�M�+�i�B�Q�M �B�7f (� x) = f (x) �X

�U�#�Vf �B�b �� �Q�/�/ �7�m�M�+�i�B�Q�M �B�7f (� x) = � f (x) �X

�k�X�k�h�?�2�Q� �̀2�K �d

�G�2�if �#�2 �+�Q�M�i�B�M�m�Q�m�b �Q�M �i�?�2 �b�v�K�K�2�i�`�B�+ �B�M�i�2�`�p���H[� a; a]�X

�U���V �A�7f �B�b �2�p�2�M�- �i�?�2�M
� a

� a
f (x) dx = 2

� a

0
f (x) dx �X

�U�#�V �A�7f �B�b �Q�/�/�- �i�?�2�M
� a

� a
f (x) dx = 0 �X

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�k�N�9�V

�1�p���H�m���i�2
� 2

� 2
(x4 � 4x2 + 6) dx�X

�b�Q�H�,
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�8�X�e �a�m�#�b�i�B�i�m�i�B�Q�M ���M�/ ���`�2�� �"�2�i�r�2�2�M �*�m�`�p�2�b �S���;�2 �j�f�8

�j ���`�2���b �"�2�i�r�2�2�M �*�m�`�p�2�b

�j�X�R�.�2�}�M�B�i�B�Q�M�, ��� �̀2�� �"�2�i�r�2�2�M �*�m�`�p�2�b

�A�7f ���M�/g ���`�2 �+�Q�M�i�B�M�m�Q�m�b �r�B�i�?f (x) � g(x) �i�?�`�Q�m�;�?�Q�m�i[a; b]�- �i�?�2�M �i�?�2 ���`�2�� �Q�7 �i�?�2

�`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �+�m�`�p�2�by = f (x) ���M�/y = g(x) �7�`�Q�Ka �i�Qb �B�b �i�?�2 �B�M�i�2�;�`���H �Q�7

(f � g) �7�`�Q�Ka �i�Qb�,

A =
� b

a
[f (x) � g(x)] dx :

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�k�N�8�V

�6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �2�M�+�H�Q�b�2�/ �#�v �i�?�2 �T���`���#�Q�H��y = 2 � x2 ���M�/ �i�?�2 �H�B�M�2y = � x�X

�b�Q�H�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�k�N�8�V

�6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �B�M �i�?�2 �}�`�b�i �[�m���/�`���M�i �i�?���i �B�b �#�Q�m�M�/�2�/ ���#�Q�p�2 �#�vy =
p

x

���M�/ �#�2�H�Q�r �#�v �i�?�2x�@���t�B�b ���M�/ �i�?�2 �H�B�M�2y = x � 2�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�e �a�m�#�b�i�B�i�m�i�B�Q�M ���M�/ ���`�2�� �"�2�i�r�2�2�M �*�m�`�p�2�b �S���;�2 �9�f�8

�9 �A�M�i�2�;�`���i�B�Q�M �r�B�i�? �_�2�b�T�2�+�i �i�Qy

�9�X�R �A�7 �� �`�2�;�B�Q�M�ö�b �#�Q�m�M�/�B�M�; �+�m�`�p�2�b ���`�2 �/�2�b�+�`�B�#�2�/ �#�v �7�m�M�+�i�B�Q�M�b �Q�7y�- �i�?�2 ���T�T�`�Q�t�B�K���i�B�M�;

�`�2�+�i���M�;�H�2�b ���`�2 �?�Q�`�B�x�Q�M�i���H �B�M�b�i�2���/ �Q�7 �p�2�`�i�B�+���H ���M�/ �i�?�2 �#���b�B�+ �7�Q�`�K�m�H�� �?���by �B�M �T�H���+�2 �Q�7x�X

�U&ýI!)i�ò �V

�9�X�k �l�b�2 �i�?�2 �7�Q�`�K�m�H��A =
� d

c [f (y) � g(y)] dy �- �r�?�2�`�2f ���H�r���v�b �/�2�M�Q�i�2�b �i�?�2 �`�B�;�?�i�@�?���M�/

�+�m�`�p�2 ���M�/g �i�?�2 �H�2�7�i�@�?���M�/ �+�m�`�p�2�- �b�Qf (y) � g(y) �B�b �M�Q�M�M�2�;���i�B�p�2�X

� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�k�N�e�V

�6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �B�M �1�t���K�T�H�2 �8 �#�v �B�M�i�2�;�`���i�B�M�; �r�B�i�? �`�2�b�T�2�+�i �i�Qy�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�8�X�e �a�m�#�b�i�B�i�m�i�B�Q�M ���M�/ ���`�2�� �"�2�i�r�2�2�M �*�m�`�p�2�b �S���;�2 �8�f�8

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �8�X�e�V

� �1�p���H�m���i�2 �i�?�2 �B�M�i�2�;�`���H�b�X

�k�X
� 1

� 1
r
p

1 � r 2 dr

�9�X
� 3�

2�
3�+�Q�b2 x �b�B�Mx dx

�3�X
� 4

1

10
p

v
(1 + v3/2 )2

dv

�R�8�X
� 1

0

p
t5 + 2t(5t4 + 2) dt

�k�9�X
� � 1/2

� 1
t � 2 �b�B�M2(1 +

1
t
) dt

� �6�B�M�/ �i�?�2 ���`�2���b �Q�7 �i�?�2 �`�2�;�B�Q�M�b �2�M�+�H�Q�b�2�/ �#�v �i�?�2 �H�B�M�2�b ���M�/ �+�m�`�p�2�b�X

�9�3�Xy = x
p

a2 � x2; a > 0 ���M�/y = 0�X

�8�y�Xy = jx2 � 4j�- ���M�/y = ( x2/2) + 4 �X

�8�9�Xx � y2 = 0�- ���M�/x + 2y2 = 3�X

�e�R�Xx + 4y2 = 4�- ���M�/x + y4 = 1�- �7�Q�`x � 0�X

�e�j�Xy = 2 �b�B�Mx�- ���M�/y = �b�B�M2x�-0 � x � � �X

�d�j�X�6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �B�M �i�?�2 �}�`�b�i �[�m���/�`���M�i �#�Q�m�M�/�2�/ �#�v �i�?�2 �H�B�M�2y = x�- �i�?�2 �H�B�M�2

x = 2�- �i�?�2 �+�m�`�p�2y = 1/ x2�- ���M�/ �i�?�2x�@���t�B�b�X

�d�e�X�6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �+�m�`�p�2y = 3 � x2 ���M�/ �i�?�2 �H�B�M�2y = � 1 �#�v

�B�M�i�2�;�`���i�B�M�; �r�B�i�? �`�2�b�T�2�+�i �i�Q �U���Vx�- �U�#�Vy�X
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�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �R�f�R�j

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �o�Q�H�m�K�2�b �Q�7 �a�Q�H�B�/�b

�R�X�R �� �+�`�Q�b�b�@�b�2�+�i�B�Q�M �Q�7 �� �b�Q�H�B�/S �B�b �i�?�2�T�H���M�2 �`�2�;�B�Q�M�7�Q�`�K�2�/ �#�v�B�M�i�2�`�b�2�+�i�B�M�;S

�r�B�i�? �� �T�H���M�2�U�6�B�;�m�`�2 �e�X �R�V�X

�R�X�k �h�?�`�2�2 �/�B�z�2�`�2�M�i �K�2�i�?�Q�/�b �7�Q�` �Q�#�i���B�M�B�M�; �i�?�2 �+�`�Q�b�b�@�b�2�+�i�B�Q�M�b ���T�T�`�Q�T�`�B���i�2 �i�Q �}�M�/�B�M�; �i�?�2

�p�Q�H�m�K�2 �Q�7 �� �T���`�i�B�+�m�H���` �b�Q�H�B�/�, �i�?�2 �K�2�i�?�Q�/ �Q�7�b�H�B�+�B�M�;�- �i�?�2 �/�B�b�F �K�2�i�?�Q�/�- ���M�/

�i�?�2 �r���b�?�2�` �K�2�i�?�Q�/�X

�R�X�j �U�6�B�;�m�`�2 �e�X�k�V �A�7 �i�?�2 �+�v�H�B�M�/�`�B�+���H �b�Q�H�B�/ �?���b �� �F�M�Q�r�M�#���b�2 ���`�2��A ���M�/ �?�2�B�;�?�ih �-

�i�?�2�M �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �+�v�H�B�M�/�`�B�+���H �b�Q�H�B�/ �B�b

�o�Q�H�m�K�2= ���`�2��� �?�2�B�;�?�i= A :
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�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �k�f�R�j

�R�X�9 �A�7 �i�?�2 �+�`�Q�b�b�@�b�2�+�i�B�Q�M �Q�7 �i�?�2 �b�Q�H�B�/S ���i �2���+�? �T�Q�B�M�ix �B�M �i�?�2 �B�M�i�2�`�p���H[a; b] �B�b ��

�`�2�;�B�Q�MS(x) �Q�7 ���`�2��A(x) �- ���M�/A �B�b �� �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�M �Q�7x�- �r�2 �+���M

�/�2�}�M�2 ���M�/ �+���H�+�m�H���i�2 �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/S ���b �i�?�2 �/�2�}�M�B�i�2 �B�M�i�2�;�`���H �Q�7A(x) �X

�k �a�H�B�+�B�M�; �#�v �S���`���H�H�2�H �S�H���M�2�b

�k�X�R �S���`�i�B�i�B�Q�M[a; b] �B�M�i�Q �b�m�#�B�M�i�2�`�p���H�b �Q�7 �r�B�/�i�? �U�H�2�M�;�i�?�V� xk
���M�/ �b�H�B�+�2 �i�?�2 �b�Q�H�B�/ �#�v

�T�H���M�2�b�T�2�`�T�2�M�/�B�+�m�H���`�i�Q �i�?�2x�@���t�B�b ���i �i�?�2 �T���`�i�B�i�B�Q�M �T�Q�B�M�i�ba = x0 < x 1 < � � � < x n = b �X

�h�?�2 �T�H���M�2�bPxk
�- �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2x�@���t�B�b ���i �i�?�2 �T���`�i�B�i�B�Q�M �T�Q�B�M�i�b�- �b�H�B�+�2S �B�M�i�Q

�i�?�B�M�ô�b�H���#�b�ô�U�6�B�;�m�`�2 �e�X�j�V�X

�k�X�k ���T�T�`�Q�t�B�K���i�2 �i�?�2 �b�H���# �#�2�i�r�2�2�M �i�?�2 �T�H���M�2 ���ixk� 1 ���M�/ �i�?�2 �T�H���M�2 ���ixk �#�v

�� �+�v�H�B�M�/�`�B�+���H �b�Q�H�B�/�r�B�i�? �#���b�2 ���`�2��A(xk) ���M�/ �?�2�B�;�?�i� xk = xk � xk� l
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�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �j�f�R�j

�U�6�B�;�m�`�2 �e�X�9�V�X

�k�X�j �h�?�2 �p�Q�H�m�K�2Vk �Q�7 �i�?�B�b �+�v�H�B�M�/�`�B�+���H �b�Q�H�B�/ �B�bA(xk) � � xk �- �r�?�B�+�? �B�b ���T�T�`�Q�t�B�K���i�2�H�v

�i�?�2 �b���K�2 �p�Q�H�m�K�2 ���b �i�?���i �Q�7 �i�?�2 �b�H���#�,

�o�Q�H�m�K�2 �Q�7 �i�?�2k�i�? �b�H���#� Vk = A(xk)� xk :

�k�X�9 �h�?�2 �p�Q�H�m�K�2V �Q�7 �i�?�2 �2�M�i�B�`�2 �b�Q�H�B�/S �B�b �i�?�2�`�2�7�Q�`�2 ���T�T�`�Q�t�B�K���i�2�/ �#�v �i�?�2 �b�m�K �Q�7 �i�?�2�b�2

�+�v�H�B�M�/�`�B�+���H �p�Q�H�m�K�2�b�-

V �
P n

k=1 Vk =
P n

k=1 A(xk)� xk :

�h�?�B�b �B�b �� �_�B�2�K���M�M �b�m�K �7�Q�` �i�?�2 �7�m�M�+�i�B�Q�MA(x) �Q�M[a; b]�X

�k�X�8 �h���F�B�M�; �� �T���`�i�B�i�B�Q�M �Q�7[a; b] �B�M�i�Qn �b�m�#�B�M�i�2�`�p���H�b �r�B�i�?jjpjj ! 0 �;�B�p�2�b

�H�B�Kn!1
P n

k=1 A(xk)� xk =
� b

a A(x) dx :
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�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �9�f�R�j

�k�X�e�.�2�}�M�B�i�B�Q�M�, �h�?�2 �o�Q�H�m�K�2 �Q�7 �� �a�Q�H�B�/

�h�?�2 �p�Q�H�m�K�2 �Q�7 �� �b�Q�H�B�/ �Q�7 �B�M�i�2�;�`���#�H�2 �+�`�Q�b�b�@�b�2�+�i�B�Q�M���H ���`�2��A(x) �7�`�Q�Kx = a �i�Qx = b

�B�b �i�?�2 �B�M�i�2�;�`���H �Q�7A �7�`�Q�Ka �i�Qb�-

V =
� b

a
A(x) dx :

�k�X�d�*���H�+�m�H���i�B�M�; �i�?�2 �o�Q�H�m�K�2 �Q�7 �� �a�Q�H�B�/

�U���V �a�F�2�i�+�? �i�?�2 �b�Q�H�B�/ ���M�/ �� �i�v�T�B�+���H�+�`�Q�b�b�@�b�2�+�i�B�Q�M�X

�U�#�V �6�B�M�/ �� �7�Q�`�K�m�H�� �7�Q�`A(x) �- �i�?�2 ���`�2�� �Q�7 �� �i�v�T�B�+���H �+�`�Q�b�b�@�b�2�+�i�B�Q�M�X

�U�+�V �6�B�M�/ �i�?�2�H�B�K�B�i�b�Q�7 �B�M�i�2�;�`���i�B�Q�M�X

�U�/�V �A�M�i�2�;�`���i�2A(x) �i�Q �}�M�/ �i�?�2 �p�Q�H�m�K�2�X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�j�y�N�V

�� �T�v�`���K�B�/ �j �K �?�B�;�? �?���b �� �b�[�m���`�2 �#���b�2 �i�?���i �B�b �j �K �Q�M �� �b�B�/�2�X �h�?�2 �+�`�Q�b�b�@�b�2�+�i�B�Q�M �Q�7

�i�?�2 �T�v�`���K�B�/ �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2 ���H�i�B�i�m�/�2x �K �/�Q�r�M �7�`�Q�K �i�?�2 �p�2�`�i�2�t �B�b �� �b�[�m���`�2x

�K �Q�M �� �b�B�/�2�X �6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �T�v�`���K�B�/�X

�b�Q�H�,
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�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �8�f�R�j

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�j�R�y�V

�� �+�m�`�p�2�/ �r�2�/�;�2 �B�b �+�m�i �7�`�Q�K �� �+�B�`�+�m�H���` �+�v�H�B�M�/�2�` �Q�7 �`���/�B�m�b �j �#�v �i�r�Q �T�H���M�2�b�X �P�M�2

�T�H���M�2 �B�b �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2 ���t�B�b �Q�7 �i�?�2 �+�v�H�B�M�/�2�`�X �h�?�2 �b�2�+�Q�M�/ �T�H���M�2 �+�`�Q�b�b�2�b �i�?�2 �}�`�b�i

�T�H���M�2 ���i �� �9�8� ���M�;�H�2 ���i �i�?�2 �+�2�M�i�2�` �Q�7 �i�?�2 �+�v�H�B�M�/�2�`�X �6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �r�2�/�;�2�X

�b�Q�H�,

�j �a�Q�H�B�/�b �Q�7 �_�2�p�Q�H�m�i�B�Q�M�, �h�?�2 �.�B�b�F �J�2�i�?�Q�/

�j�X�R �h�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v�`�Q�i���i�B�M�;�U�Q�` �`�2�p�Q�H�p�B�M�;�V �� �T�H���M�2 �`�2�;�B�Q�M ���#�Q�m�i ���M

���t�B�b �B�M �B�i�b �T�H���M�2 �B�b �+���H�H�2�/�� �b�Q�H�B�/ �Q�7 �`�2�p�Q�H�m�i�B�Q�M�X

�j�X�k �h�Q �}�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �� �b�Q�H�B�/ �H�B�F�2 �i�?�2 �Q�M�2 �b�?�Q�r�M �B�M �6�B�;�m�`�2 �e�X�3�- �r�2 �M�2�2�/ �Q�M�H�v �Q�#�b�2�`�p�2

�i�?���i �i�?�2 �+�`�Q�b�b�@�b�2�+�i�B�Q�M���H ���`�2��A(x) �B�b �i�?�2 ���`�2�� �Q�7�� �/�B�b�F �Q�7 �`���/�B�m�bR(x) �- �i�?�2
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�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �e�f�R�j

�/�B�b�i���M�+�2 �Q�7 �i�?�2 �T�H���M���` �`�2�;�B�Q�M�ö�b �#�Q�m�M�/���`�v �7�`�Q�K �i�?�2 ���t�B�b �Q�7 �`�2�p�Q�H�m�i�B�Q�M�X �h�?�2 ���`�2�� �B�b �i�?�2�M

A(x) = � (�`���/�B�m�b)2 = � [R(x)2

�j�X�j�o�Q�H�m�K�2 �#�v �.�B�b�F�b �7�Q�` �_�Q�i���i�B�Q�M ���#�Q�m�i �i�?�2x�@���t�B�b

V =
� b

a
A(x) dx =

� b

a
� [R(x)]2 dx :

�j�X�9 �h�Q �}�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �� �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �� �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2y�@���t�B�b
���M�/ �� �+�m�`�p�2x = R(y) �- c � y � d �- ���#�Q�m�i �i�?�2y�@���t�B�b�- �r�2 �m�b�2 �i�?�2 �b���K�2 �K�2�i�?�Q�/

�r�B�i�?x �`�2�T�H���+�2�/ �#�vy�- �i�?�2 �+�B�`�+�m�H���` �+�`�Q�b�b�@�b�2�+�i�B�Q�M �B�b

A(y) = � [�`���/�B�m�b]2 = � [R(y)]2

�j�X�8�o�Q�H�m�K�2 �#�v �.�B�b�F�b �7�Q�` �_�Q�i���i�B�Q�M ���#�Q�m�i �i�?�2y�@���t�B�b

V =
� d

c
A(y) dy =

� d

c
� [R(y)]2 dy :

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�j�R�R�V

�h�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �+�m�`�p�2y =
p

x; 0 � x � 4�- ���M�/ �i�?�2x�@���t�B�b �B�b �`�2�p�Q�H�p�2�/ ���#�Q�m�i

�i�?�2x�@���t�B�b �i�Q �;�2�M�2�`���i�2 �� �b�Q�H�B�/�X �6�B�M�/ �B�i�b �p�Q�H�m�K�2�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �d�f�R�j

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�j�R�R�V

�6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �`�2�;�B�Q�M �#�Q�m�M�/�2�/ �#�vy =
p

x

���M�/ �i�?�2 �H�B�M�2�by = 1�-x = 4 ���#�Q�m�i �i�?�2 �H�B�M�2y = 1�X

�b�Q�H�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�d�- �T�j�R�j�V

�6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2y�@���t�B�b

���M�/ �i�?�2 �+�m�`�p�2x = 2/ y; 1 � y � 4�- ���#�Q�m�i �i�?�2y�@���t�B�b�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �3�f�R�j

� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�3�- �T�j�R�j�V

�6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �T���`���#�Q�H��

x = y2 + 1 ���M�/ �i�?�2 �H�B�M�2x = 3 ���#�Q�m�i �i�?�2 �H�B�M�2x = 3�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �N�f�R�j

�9 �a�Q�H�B�/�b �Q�7 �_�2�p�Q�H�m�i�B�Q�M�, �h�?�2 �q���b�?�2�` �J�2�i�?�Q�/

�9�X�R �A�7 �i�?�2 �`�2�;�B�Q�M �r�2 �`�2�p�Q�H�p�2 �i�Q �;�2�M�2�`���i�2 �� �b�Q�H�B�/ �/�Q�2�b �M�Q�i�#�Q�`�/�2�` �Q�M�Q�` �+�`�Q�b�b �i�?�2 ���t�B�b

�Q�7 �`�2�p�Q�H�m�i�B�Q�M�- �i�?�2 �b�Q�H�B�/ �?���b ���?�Q�H�2�B�M �B�i �U�6�B�;�m�`�2 �e�X�R�j�V�X �h�?�2 �+�`�Q�b�b�@�b�2�+�i�B�Q�M�b

�T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2 ���t�B�b �Q�7 �`�2�p�Q�H�m�i�B�Q�M ���`�2�r���b�?�2�`�b �B�M�b�i�2���/ �Q�7 �/�B�b�F�b�X �h�?�2 �/�B�@

�K�2�M�b�B�Q�M�b �Q�7 �� �i�v�T�B�+���H �r���b�?�2�` ���`�2�,�P�m�i�2�` �`���/�B�m�b�,R(x) �- �A�M�M�2�` �`���/�B�m�b�,r (x) �X

�9�X�k �h�?�2 �r���b�?�2�`�ö�b ���`�2�� �B�b

A(x) = � [R(x)2 � � [r (x)]2 = � ([R(x)]2 � [r (x)]2) :

�9�X�j�o�Q�H�m�K�2 �#�v �q���b�?�2�`�b �7�Q�` �_�Q�i���i�B�Q�M ���#�Q�m�i �i�?�2x�@���t�B�b

V =
� b

a
A(x) dx =

� b

a
� ([R(x)]2 � [r (x)]2) dx :

� �1�t�X�d �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�N�- �T�j�R�9�V

�h�?�2 �`�2�;�B�Q�M �#�Q�m�M�/�2�/ �#�v �i�?�2 �+�m�`�p�2y = x2 + 1 ���M�/ �i�?�2 �H�B�M�2y = � x + 3 �B�b �`�2�p�Q�H�p�2�/

���#�Q�m�i �i�?�2 �t�@���t�B�b �i�Q �;�2�M�2�`���i�2 �� �b�Q�H�B�/�X �6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �R�y�f�R�j

� �1�t�X�3 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�R�y�- �T�j�R�8�V

�h�?�2 �`�2�;�B�Q�M �#�Q�m�M�/�2�/ �#�v �i�?�2 �T���`���#�Q�H��y = x2 ���M�/ �i�?�2 �H�B�M�2y = 2x �B�M �i�?�2 �}�`�b�i

�[�m���/�`���M�i �B�b �`�2�p�Q�H�p�2�/ ���#�Q�m�i �i�?�2 �v�@���t�B�b �i�Q �;�2�M�2�`���i�2 �� �b�Q�H�B�/�X �6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2

�b�Q�H�B�/�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �R�R�f�R�j

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �R�k�f�R�j

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �e�X�R�V

�A�M �1�t�2�`�+�B�b�2�b �R�@�R�y�- �6�B�M�/ �i�?�2 �p�Q�H�m�K�2�b �Q�7 �i�?�2 �b�Q�H�B�/�b�X

�j�X�h�?�2 �b�Q�H�B�/ �H�B�2�b �#�2�i�r�2�2�M �T�H���M�2�b �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2x�@���t�B�b ���ix = � 1 ���M�/x = 1�X �h�?�2

�+�`�Q�b�b�@�b�2�+�i�B�Q�M�b �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2x�@���t�B�b �#�2�i�r�2�2�M �i�?�2�b�2 �T�H���M�2�b ���`�2 �b�[�m���`�2�b �r�?�Q�b�2

�#���b�2�b �`�m�M �7�`�Q�K �i�?�2 �b�2�K�B�@ �+�B�`�+�H�2y = �
p

1 � x2 �i�Q �i�?�2 �b�2�K�B�+�B�`�+�H�2y =
p

1 � x2�X

�N�X�h�?�2 �#���b�2 �Q�7 �� �b�Q�H�B�/ �B�b �i�?�2 �`�2�;�B�Q�M �#�Q�m�M�/�2�/ �#�v �i�?�2 �;�`���T�?�b �Q�7y =
p

x ���M�/y = x/2 �X

�h�?�2 �+�`�Q�b�b�@�b�2�+�i�B�Q�M�b �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2x�@���t�B�b ���`�2

���X �B�b�Q�b�+�2�H�2�b �i�`�B���M�;�H�2�b �Q�7 �?�2�B�;�?�i �e�X

�#�X �b�2�K�B�@�+�B�`�+�H�2�b �r�B�i�? �/�B���K�2�i�2�`�b �`�m�M�M�B�M�; ���+�`�Q�b�b �i�?�2 �#���b�2 �Q�7 �i�?�2 �b�Q�H�B�/�X

�R�e�X�6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �b�?���/�2�/ �`�2�;�B�Q�M ���#�Q�m�i �i�?�2

�;�B�p�2�M ���t�B�b�X ���#�Q�m�i �i�?�2y�@���t�B�b�X

�k�k�X�6�B�M�/ �i�?�2 �p�Q�H�m�K�2�b �Q�7 �i�?�2 �b�Q�H�B�/�b �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �`�2�;�B�Q�M�b �#�Q�m�M�/�2�/ �#�v �i�?�2

�H�B�M�2�b ���M�/ �+�m�`�p�2�b ���#�Q�m�i �i�?�2x�@���t�B�b�Xy = x � x2; y = 0�X

�k�e�X�h�?�2 �`�2�;�B�Q�M �B�M �i�?�2 �}�`�b�i �[�m���/�`���M�i �#�Q�m�M�/�2�/ ���#�Q�p�2 �#�v �i�?�2 �H�B�M�2y = 2�- �#�2�H�Q�r �#�v �i�?�2

�+�m�`�p�2y = 2 �b�B�Mx; 0 � x � � /2 �- ���M�/ �Q�M �i�?�2 �H�2�7�i �#�v �i�?�2y�@���t�B�b�- ���#�Q�m�i �i�?�2 �H�B�M�2y = 2�X

�k�d�X�6�B�M�/ �i�?�2 �p�Q�H�m�K�2�b �Q�7 �i�?�2 �b�Q�H�B�/�b �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �`�2�;�B�Q�M�b �#�Q�m�M�/�2�/ �#�v �i�?�2

�H�B�M�2�b ���M�/ �+�m�`�p�2�b ���#�Q�m�i �i�?�2y�@���t�B�b�Xx =
p

2y/( y2 + 1) ; x = 0; y = 1�X

�j�j�X�6�B�M�/ �i�?�2 �p�Q�H�m�K�2�b �Q�7 �i�?�2 �b�Q�H�B�/�b �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �b�?���/�2�/ �`�2�;�B�Q�M�b ���#�Q�m�i �i�?�2

�B�M�/�B�+���i�2�/ ���t�2�b�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�e�X�R �o�Q�H�m�K�2�b �l�b�B�M�; �*�`�Q�b�b�@�a�2�+�i�B�Q�M�b �S���;�2 �R�j�f�R�j

�9�d�X�6�B�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �`�2�;�B�Q�M �#�Q�m�M�/�2�/ �#�vy =
p

x

���M�/ �i�?�2 �H�B�M�2�by = 2 ���M�/x = 0 ���#�Q�m�i

���X�i�?�2x�@���t�B�b�X�#�X�i�?�2y�@���t�B�b�X�+�X�i�?�2 �H�B�M�2y = 2�X �/�X�i�?�2 �H�B�M�2x = 4�X

�8�y�X�"�v �B�M�i�2�;�`���i�B�Q�M�- �}�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �i�`�B���M�;�m�H���`

�`�2�;�B�Q�M �r�B�i�? �p�2�`�i�B�+�2�b(0; 0); (b;0); (0; h) ���#�Q�m�i

���X�i�?�2x�@���t�B�b�X�#�X�i�?�2y�@���t�B�b�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3
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�d�X�R �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M ���M�/ �h�?�2�B�` �.�2�`�B�p���i�B�p�2�b �S���;�2 �R�f�8

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�d�X�R �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M ���M�/ �h�?�2�B�` �.�2�`�B�p���i�B�p�2�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �P�M�2�@�i�Q�@�P�M�2 �6�m�M�+�i�B�Q�M�b ���M�/ �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M�b

�R�X�R�.�2�}�M�B�i�B�Q�M�b�, �P�M�2�@�i�Q�@�P�M�2 �6�m�M�+�i�B�Q�M

�� �7�m�M�+�i�B�Q�Mf (x) �B�b �Q�M�2�@�i�Q�@�Q�M�2 �Q�M �� �/�Q�K���B�MD �B�7 f (x1) 6= f (x2) �r�?�2�M�2�p�2�`

x1 6= x2 �B�MD�X

�R�X�k �P�M�2�@�i�Q�@�Q�M�2�, �U���Vy = x3�- �U�#�Vy =
p

x�X �U&ýI!)i�ò �V

�L�Q�i �Q�M�2�@�i�Q�@�Q�M�2�, �U�+�Vy = x2�- �U�/�Vy = �b�B�Mx�X �U&ýI!)i�ò �V

�R�X�j �� �7�m�M�+�i�B�Q�My = f (x) �B�b �Q�M�2�@�i�Q�@�Q�M�2 �B�7 ���M�/ �Q�M�H�v �B�7 �B�i�b �;�`���T�? �B�M�i�2�`�2�b�i�b �2���+�?�?�Q�`�B�x�Q�M�i���H �H�B�M�2
���i �K�Q�b�i�Q�M�+�2�X

�R�X�9�.�2�}�M�B�i�B�Q�M�b�, �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M

�a�m�T�T�Q�b�2 �i�?���if �B�b �� �Q�M�2�@�i�Q�@�Q�M�2 �7�m�M�+�i�B�Q�M �Q�M �� �/�Q�K���B�MD �r�B�i�? �`���M�;�2R�X �h�?�2 �B�M�p�2�`�b�2

�7�m�M�+�i�B�Q�Mf � 1 �B�b �/�2�}�M�2�/ �#�v

f � 1(a) = b �B�7 f (b) = a

�h�?�2 �/�Q�K���B�M�Q�7f � 1 �B�b R ���M�/ �i�?�2�`���M�;�2 �Q�7f � 1 �B�b D �X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�d�X�R �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M ���M�/ �h�?�2�B�` �.�2�`�B�p���i�B�p�2�b �S���;�2 �k�f�8

�R�X�8(f � 1 � f )(x) = x �7�Q�` ���H�Hx �B�M �i�?�2 �/�Q�K���B�M �Q�7f �X

�R�X�e(f � f � 1)(y) = y �7�Q�` ���H�Hy �B�M �i�?�2 �/�Q�K���B�M �Q�7f � 1�X

�R�X�d �P�M�H�v �� �Q�M�2�@�i�Q�@�Q�M�2 �7�m�M�+�i�B�Q�M �+���M �?���p�2 ���M�B�M�p�2�`�b�2�X

�k �6�B�M�/�B�M�; �A�M�p�2�`�b�2�b

�k�X�R �.�2�i�2�`�K�B�M�B�M�; �i�?�2 �;�`���T�? �Q�7y = f � 1(x) �7�`�Q�K �i�?�2 �;�`���T�? �Q�7y = f (x)�X �U&ýI!)i�ò �V

�k�X�k �S���b�b �7�`�Q�Kf �i�Qf � 1�X

�U���V �a�Q�H�p�2 �i�?�2 �2�[�m���i�B�Q�My = f (x) �7�Q�`x�X �h�?�B�b �;�B�p�2�b �� �7�Q�`�K�m�H��x = f � 1(y)
�r�?�2�`�2x �B�b �2�t�T�`�2�b�b�2�/ ���b �� �7�m�M�+�i�B�Q�M �Q�7y�X

�U�#�V �A�M�i�2�`�+�?���M�;�2x ���M�/y �- �Q�#�i���B�M�B�M�; �� �7�Q�`�K�m�H��y = f � 1(x) �r�?�2�`�2f � 1 �B�b

�2�t�T�`�2�b�b�2�/ �B�M �i�?�2 �+�Q�M�p�2�M�i�B�Q�M���H �7�Q�`�K���i �r�B�i�?x ���b �i�?�2 �B�M�/�2�T�2�M�/�2�M�i�p���`�B���#�H�2

���M�/y ���b �i�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�j�e�9�V

�6�B�M�/ �i�?�2 �B�M�p�2�`�b�2 �Q�7y =
1
2

x + 1�- �2�t�T�`�2�b�b�2�/ ���b �� �7�m�M�+�i�B�Q�M �Q�7x�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�d�X�R �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M ���M�/ �h�?�2�B�` �.�2�`�B�p���i�B�p�2�b �S���;�2 �j�f�8

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�j�e�9�V

�6�B�M�/ �i�?�2 �B�M�p�2�`�b�2 �Q�7 �i�?�2 �7�m�M�+�i�B�Q�My = x2; x � 0�- �2�t�T�`�2�b�b�2�/ ���b �� �7�m�M�+�i�B�Q�M �Q�7x�X

�b�Q�H�,

�j �.�2�`�B�p���i�B�p�2�b �Q�7 �A�M�p�2�`�b�2�b �Q�7 �.�B�z�2�`�2�M�i�B���#�H�2 �6�m�M�+�i�B�Q�M�b

�j�X�Rf (x) = (1/2) x + 1 ���M�/f � 1(x) = 2x � 2 �X

d
dx

f (x) =
d

dx
(
1
2

x + 1) =
1
2

d
dx

f � 1(x) =
d

dx
(2x � 2) = 2

�j�X�k�h�?�2�Q� �̀2�K �R�, �h�?�2 �.�2�`�B�p���i�B�p�2 �_�m�H�2 �7�Q�` �A�M�p�2�`�b�2�b

�U���V �A�7f �?���b ���M �B�M�i�2�`�p���HI ���b �/�Q�K���B�M ���M�/f 0(x) �2�t�B�b�i�b ���M�/ �B�b �M�2�p�2�` �x�2�`�Q �Q�MI �- �i�?�2�M

f � 1 �B�b �/�B�z�2�`�2�M�i�B���#�H�2���i �2�p�2�`�v �T�Q�B�M�i �B�M �B�i�b �/�Q�K���B�M�X

�U�#�V �h�?�2 �p���H�m�2 �Q�7(f � 1)0 ���i �� �T�Q�B�M�ib �B�M �i�?�2 �/�Q�K���B�M �Q�7f � 1 �B�b �i�?�2�`�2�+�B�T�`�Q�+���H
�Q�7f 0 �i�?�2 �p���H�m�2 �Q�7 ���i �i�?�2 �T�Q�B�M�ia = f � 1(b)�,

(f � 1)0(b) =
1

f 0(f � 1(b))
�Q�`

d
dx

f � 1

�
�
�
�
x= b

=
1

d
dx f

�
�
x= f � 1 (b)

�j�X�j �q�?�2�My = f (x) �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���ix = a ���M�/ �r�2 �+�?���M�;�2x �#�v �� �b�K���H�H ���K�Q�m�M�idx�-

�i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �+�?���M�;�2 �B�My �B�b ���T�T�`�Q�t�B�K���i�2�H�vdy = f 0(a)dx �X �h�?�B�b �K�2���M�b �i�?���i

y �+�?���M�;�2�b ���#�Q�m�if 0(x) �i�B�K�2�b ���b �7���b�i ���bx �r�?�2�Mx = a ���M�/ �i�?���ix �+�?���M�;�2�b ���#�Q�m�i

1/ f 0(a) �i�B�K�2�b ���b �7���b�i ���by �r�?�2�My = b�X

�j�X�9 �A�i �B�b �`�2���b�Q�M���#�H�2 �i�?���i �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7f � 1 ���i b �B�b �i�?�2�`�2�+�B�T�`�Q�+���H�Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2

�Q�7f ���i a�X

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�j�e�e�V

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�d�X�R �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M ���M�/ �h�?�2�B�` �.�2�`�B�p���i�B�p�2�b �S���;�2 �9�f�8

���T�T�H�v �h�?�2 �.�2�`�B�p���i�B�p�2 �_�m�H�2 �7�Q�` �A�M�p�2�`�b�2 �h�?�2�Q�`�2�K �i�Q �i�?�2 �7�m�M�+�i�B�Q�Mf (x) = x2�-x � 0�X

�b�Q�H�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�j�e�e�V

�G�2�if (x) = x3 � 2�X �6�B�M�/ �i�?�2 �p���H�m�2 �Q�7df � 1/ dx ���i x = 6 = f (2) �r�B�i�?�Q�m�i �}�M�/�B�M�; ��

�7�Q�`�K�m�H�� �7�Q�`f � 1(x)�X

�b�Q�H�,

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�d�X�R �A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M ���M�/ �h�?�2�B�` �.�2�`�B�p���i�B�p�2�b �S���;�2 �8�f�8

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �d�X�R�V

�k�R�X�G�2�if (x) = x3 � 1�X �6�B�M�/ �� �7�Q�`�K�m�H�� �7�Q�`f � 1�X

�k�k�X�G�2�if (x) = x2 � 2x + 1; x � 1�X �6�B�M�/ �� �7�Q�`�K�m�H�� �7�Q�`f � 1�X

�j�j�X�G�2�if (x) = x2 � 2x; x � 1�X �6�B�M�/f � 1 ���M�/ �B�/�2�M�i�B�7�v �i�?�2 �/�Q�K���B�M ���M�/ �`���M�;�2 �Q�7f � 1�X

�j�d�X�G�2�if (x) = 5 � 4x; a = 1/2 �X �6�B�M�/f � 1(x)�X �1�p���H�m���i�2df / dx ���i x = a ���M�/df � 1/ dx ���i

x = f (a)�X

�j�3�X�G�2�if (x) = 2 x2; x � 0; a = 5�X �6�B�M�/f � 1(x)�X �1�p���H�m���i�2df / dx ���i x = a ���M�/df � 1/ dx

���i x = f (a)�X

�9�R�X�G�2�if (x) = x3 � 3x2 � 1; x � 2�X �6�B�M�/ �i�?�2 �p���H�m�2 �Q�7df � 1/ dx ���i �i�?�2 �T�Q�B�M�ix = � 1 =

f (3)�X

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3
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�d�X�k �L���i�m�`���H �G�Q�;���`�B�i�?�K�b �S���;�2 �R�f�e

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�d�X�k �L���i�m�`���H �G�Q�;���`�B�i�?�K�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �.�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �L���i�m�`���H �G�Q�;���`�B�i�?�K �6�m�M�+�i�B�Q�M

�R�X�R �h�?�2 �M���i�m�`���H �H�Q�;���`�B�i�?�K �Q�7 �� �T�Q�b�B�i�B�p�2 �M�m�K�#�2�`x�- �r�`�B�i�i�2�M ���b�H�Mx �- �B�b �i�?�2 �p���H�m�2 �Q�7 ���M

�B�M�i�2�;�`���H�X

�R�X�k�.�2�}�M�B�i�B�Q�M�b�, �h�?�2 �L���i�m� �̀��H �G�Q�;���`�B�i�?�K �6�m�M�+�i�B�Q�M

�H�Mx =
� x

1

1
t

dt ; x > 0

�R�X�j �A�7x > 1�- �i�?�2�M �H�Mx �B�b �i�?�2 ���`�2�� �m�M�/�2�` �i�?�2 �+�m�`�p�2y = 1/ t �7�`�Q�K t = 1 �i�Q

t = x �X

�R�X�9 �6�Q�`0 < x < 1�- �H�Mx �;�B�p�2�b �i�?�2�M�2�;���i�B�p�2 �Q�7 �i�?�2 ���`�2���m�M�/�2�` �i�?�2 �+�m�`�p�2 �7�`�Q�Kx
�i�Q �R �X

�R�X�8 �h�?�2 �;�`���T�? �Q�7y = �H�Mx ���M�/ �B�i�b �`�2�H���i�B�Q�M �i�Q �i�?�2 �7�m�M�+�i�B�Q�My = 1/ x; x > 0�X

�h�?�2 �;�`���T�? �Q�7 �i�?�2 �H�Q�;���`�B�i�?�K �`�B�b�2�b ���#�Q�p�2 �i�?�2x�@���t�B�b ���bx �K�Q�p�2�b �7�`�Q�K �R �i�Q �i�?�2 �`�B�;�?�i�- ���M�/

�B�i �7���H�H�b �#�2�H�Q�r �i�?�2 ���t�B�b ���bx �K�Q�p�2�b �7�`�Q�K �R �i�Q �i�?�2 �H�2�7�i�X �U&ýI!)i�ò �V
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�d�X�k �L���i�m�`���H �G�Q�;���`�B�i�?�K�b �S���;�2 �k�f�e

�R�X�e�.�2�}�M�B�i�B�Q�M�b�, �h�?�2 �L�m�K�#�2�`e

�h�?�2 �M�m�K�#�2�`e �B�b �i�?���i �M�m�K�#�2�` �B�M �i�?�2 �/�Q�K���B�M �Q�7 �i�?�2 �M���i�m�`���H �H�Q�;���`�B�i�?�K �b���i�B�b�7�v�B�M�;

�H�M(e) = 1 �X

�R�X�d �H�M1 =
� 1

1

1
t

dt = 0 �X

�R�X�3 �:�2�Q�K�2�i�`�B�+���H�H�v�- �i�?�2 �M�m�K�#�2�`e �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �T�Q�B�M�i �Q�M �i�?�2x�@���t�B�b �7�Q�` �r�?�B�+�? �i�?�2 ���`�2��

�m�M�/�2�` �i�?�2 �;�`���T�? �Q�7y = 1/ t ���M�/ ���#�Q�p�2 �i�?�2 �B�M�i�2�`�p���H[1; e] �B�b �i�?�2 �2�t���+�i ���`�2��

�Q�7 �i�?�2 �m�M�B�i �b�[�m���`�2�X

�k �h�?�2 �.�2�`�B�p���i�B�p�2 �Q�7y = �H�Mx

�k�X�R
d

dx
�H�Mx =

d
dx

� x

1

1
t

dt =
1
x

�k�X�ky = �H�Mu
d

dx
�H�Mu =

d
du

�H�Mu �
du
dx

=
1
u

du
dx

; u > 0

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�j�d�R�V

�R�X
d

dx
�H�M2x =

�k�X
d

dx
�H�M(x2 + 3) =

�j�X
d

dx
�H�Max =

�j �S�`�Q�T�2�`�i�B�2�b �Q�7 �G�Q�;���`�B�i�?�K�b

�j�X�R�h�?�2�Q� �̀2�K �k�, �S� �̀Q�T�2�`�i�B�2�b �Q�7 �G�Q�;���`�B�i�?�K�b

�6�Q�` ���M�v �M�m�K�#�2�`�ba > 0 ���M�/x > 0�- �i�?�2 �M���i�m�`���H �H�Q�;���`�B�i�?�K �b���i�B�b�}�2�b �i�?�2 �7�Q�H�H�Q�r�B�M�;

�`�m�H�2�b�,

�U���V �S�`�Q�/�m�+�i �_�m�H�2�,�H�Max = �H�Ma + �H�Mx

�U�#�V �Z�m�Q�i�B�2�M�i �_�m�H�2�,�H�M
a
x

= �H�Ma � �H�Mx

�U�+�V �_�2�+�B�T�`�Q�+���H �_�m�H�2�,�H�M
1
x

= � �H�Mx

�U�/�V �S�Q�r�2�` �_�m�H�2�,�H�Mxr = r �H�Mx
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�d�X�k �L���i�m�`���H �G�Q�;���`�B�i�?�K�b �S���;�2 �j�f�e

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�j�d�k�V

�R�X �H�M4 + �H�M �b�B�Mx =

�k�X �H�M
x + 1
2x � 3

=

�j�X �H�M �b�2�+x =

�9�X �H�M3
p

x + 1 =

�9 �h�?�2 �A�M�i�2�;�`���H
�

(1/u)du

�9�X�R �A�7 �m �B�b �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �i�?���i �B�b �M�2�p�2�` �x�2�`�Q�-
�

1
u

du = �H�Mjuj + C :

�9�X�k �A�7u = f (x)�- �i�?�2�Mdu = f 0(x)dx ���M�/
�

1
u

du =
�

f 0(x)
f (x)

dx = �H�Mjf (x)j + C :

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�j�d�9�V
� 2

0

2x
x2 � 5

dx

�b�Q�H�,

�8 �h�?�2 �A�M�i�2�;�`���H �Q�7�i���Mx�- �+�Q�ix�- �b�2�+x ���M�/�+�b�+x

�8�X�R
�

�i���Mu du = �H�Mj �b�2�+uj + C

�S�`�Q�Q�7�,
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�d�X�k �L���i�m�`���H �G�Q�;���`�B�i�?�K�b �S���;�2 �9�f�e

�8�X�k
�

�+�Q�iu du = �H�Mj �b�B�Muj + C

�S�`�Q�Q�7�,

�8�X�j
�

�b�2�+u du = �H�Mj �b�2�+u + �i���Muj + C

�S�`�Q�Q�7�,

�8�X�9
�

�+�b�+u du = � �H�Mj �+�b�+u + �+�Q�iuj + C

�S�`�Q�Q�7�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�j�d�8�V
� � /6

0
�i���M2x dx

�b�Q�H�,
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�d�X�k �L���i�m�`���H �G�Q�;���`�B�i�?�K�b �S���;�2 �8�f�e

�e �G�Q�;���`�B�i�?�K�B�+ �.�B�z�2�`�2�M�i�B���i�B�Q�M

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�j�d�8�V

�6�B�M�/dy/ dx �B�7y =
(x2 + 1)( x + 3) 1/2

x � 1
; x > 1�X

�b�Q�H�,
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�d�X�k �L���i�m�`���H �G�Q�;���`�B�i�?�K�b �S���;�2 �e�f�e

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �d�X�k�V

�k�X�1�t�T�`�2�b�b �i�?�2 �7�Q�H�H�Q�r�B�M�; �H�Q�;���`�B�i�?�K�b �B�M �i�2�`�K�b �Q�7 �H�M5 ���M�/ �H�M7�X �U���V �H�M(1/125)�- �U�#�V

�H�M9:8�- �U�+�V �H�M7
p

7�- �U�/�V �H�M1225�- �U�2�V �H�M0:056�- �U�7�V(�H�M35 + �H�M(1/7))/( �H�M25)�X

�j�X�a�B�K�T�H�B�7�v �i�?�2 �2�t�T�`�2�b�b�B�Q�M�b�, �U���V �H�M �b�B�M� � �H�M(
�b�B�M�

5
)�- �U�#�V �H�M(3x2 � 9x) + �H�M(

1
3x

)�-

�U�+�V
1
2

�H�M(4t4) � �H�M2�X

� �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Qx�- �Q�`t�- ���b ���T�T�`�Q�T�`�B���i�2�X

�3�Xy = �H�M(t3/2)

�R�8�Xy = t(�H�Mt)2

�k�k�Xy =
x �H�Mx

1 + �H�Mx

�j�8�Xy =
� x2

x2 /2
�H�M

p
t dt

� �1�p���H�m���i�2 �i�?�2 �B�M�i�2�;�`���H�b�,

�j�3�X
� 0

� 1

3
3x � 2

dx

�9�9�X
� 4

2

dx
x �H�Mx

�9�8�X
� 4

2

dx
x(�H�Mx)2

�8�k�X
� � /12

0
6�i���M3x dx

�8�j�X
�

dx
2
p

x + 2x

� �l�b�2 �H�Q�;���`�B�i�?�K�B�+ �/�B�z�2�`�2�M�i�B���i�Q�M �i�Q �}�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �;�B�p�2�M

�B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�X

�8�8�Xy =
p

x(x + 1)

�e�k�Xy =
1

t(t + 1)( t + 2)

�e�d�Xy = 3

r
x(x � 2)
x2 + 1
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�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �R�f�3

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �h�?�2 �A�M�p�2�`�b�2 �Q�7�H�Mx ���M�/ex

�R�X�R �h�?�2 �7�m�M�+�i�B�Q�M �H�Mx�- �#�2�B�M�; ���M �B�M�+�`�2���b�B�M�; �7�m�M�+�i�B�Q�M �Q�7x �r�B�i�? �/�Q�K���B�M(0; 1 ) ���M�/ �`���M�;�2

(�1 ; 1 )�- �?���b ���M �B�M�p�2�`�b�2 �H�M� 1 x �r�B�i�? �/�Q�K���B�M(�1 ; 1 ) ���M�/ �`���M�;�2(0; 1 )�X �U&ýI!)i�ò �V

�R�X�k �H�M(e) = 1 �-e = �H�M� 1(1) �4 �2�t�T(1) �X

�R�X�je := �k�X�d�R�3�k�3�R�3�k�3�9�8�N�y�9�8�X

�R�X�9�.�2�}�M�B�i�B�Q�M�b�, �h�?�2 �L���i�m� �̀��H �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M

�6�Q�` �2�p�2�`�v �`�2���H �M�m�K�#�2�`x�-ex = �H�M� 1 x �4 �2�t�Tx �X

�R�X�8 �H�Mer = r �H�Me = r � 1 = r ) er = �H�M� 1 r = �2�t�Tr �X
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�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �k�f�3

�R�X�e �A�M�p�2�`�b�2 �1�[�m���i�B�Q�M �7�Q�`ex ���M�/ �H�Mx

elnx = x ; 8x > 0

�H�M(ex ) = x ; 8x

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�j�d�3�V

�a�Q�H�p�2 �i�?�2 �2�[�m���i�B�Q�Me2x� 6 = 4 �7�Q�`x�X

�b�Q�H�,

�k �h�?�2 �.�2�`�B�p���i�B�p�2 ���M�/ �A�M�i�2�;�`���H �Q�7ex

�k�X�R �G�2�if (x) = �H�Mx ���M�/y = ex = �H�M� 1 x = f � 1(x) �X �h�?�2�M
dy
dx

= ex

�H�M(ex ) = x )
d

dx
�H�M(ex ) = 1 )

1
ex

�
d

dx
(ex ) = 1 )

d
dx

ex = ex

�k�X�k �A�7u �B�b ���M�v �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7x�- �i�?�2�M
d

dx
eu = eu du

dx

�k�X�j
�

eu du = eu + C

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�j�d�N�V

�U���V
d

dx
(5ex ) =

�U�#�V
d

dx
e� x =

�U�+�V
d

dx
e�b�B�Mx =

�U�/�V
d

dx
(e

p
3x+1 ) =

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �j�f�3

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�j�d�N�V

�U���V
� �H�M2

0
e3x dx =

�U�#�V
� � /2

0
e�b�B�Mx �+�Q�bx dx =

�j �G���r�b �Q�7 �1�t�T�Q�M�2�M�i�b

�j�X�R�.�2�}�M�B�i�B�Q�M�b�, �:�2�M�2� �̀��H �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M�b

�6�Q�` ���M�v �M�m�K�#�2�`�ba > 0 ���M�/x�- �i�?�2 �2�t�T�Q�M�2�M�i�B���H �7�m�M�+�i�B�Q�M �r�B�i�? �#���b�2a �B�b

ax = ex �H�Ma �X

�j�X�k�h�?�2�Q� �̀2�K �j�, �G���r�b �Q�7 �1�t�T�Q�M�2�M�i�b �7�Q�`ex

�6�Q�` ���H�H �M�m�K�#�2�`�bx; x1 ���M�/x2�- �i�?�2 �M���i�m�`���H �2�t�T�Q�M�2�M�i�B���Hex �Q�#�2�v�b �i�?�2 �7�Q�H�H�Q�r�B�M�; �H���r�b�,

�U���Vex1 � ex2 = ex1+ x2

�U�#�Ve� 1 = 1/ ex

�U�+�Vex1 / ex2 = ex1 � x2

�U�/�V((ex1 )x2 ) = ex1x2 = ( ex2 )x1

�S�`�Q�Q�7 �Q�7 �G���r �U���V�,

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�9�- �T�j�3�k�V �.�B�z�2�`�2�M�i�B���i�2f (x) = xx ; x > 0�X

�b�Q�H�,
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�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �9�f�3

�9 �h�?�2 �L�m�K�#�2�`e �1�t�T�`�2�b�b�2�/ ���b �� �G�B�K�B�i

�9�X�R�h�?�2�Q� �̀2�K �9�, �h�?�2 �L�m�K�#�2�`e ���b �� �G�B�K�B�i

�h�?�2 �M�m�K�#�2�`e �+���M �#�2 �+���H�+�m�H���i�2�/ ���b �i�?�2 �H�B�K�B�i�,e = �H�B�K
x! 0

(1 + x)1/ x �X

�S�`�Q�Q�7�,

�9�X�k�S�Q�r�2�` �_�m�H�2 �U�:�2�M�2� �̀��H �6�Q�`�K�V

�A�7u �B�b �� �T�Q�b�B�i�B�p�2 �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7x ���M�/n �B�b ���M�v �`�2���H �M�m�K�#�2�`�- �i�?�2�Mun �B�b

�� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7x ���M�/
d

dx
un = nun� 1 du

dx
�X

�9�X�j �1�t���K�T�H�2�b�,

�U���V
d

dx
x

p
2 =

�U�#�V(2 + �b�B�M3x)� =

�8 �h�?�2 �.�2�`�B�p���i�B�p�2 �Q�7au

�8�X�R �A�7a > 0�- �i�?�2�M
d

dx
ax = ax �H�Ma �X

�S�`�Q�Q�7�,

�8�X�k �A�7a > 0 ���M�/u �B�b �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7x�- �i�?�2�Mau �B�b �� �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M �Q�7

x ���M�/
d

dx
au = au �H�Ma

du
dx

�X
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�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �8�f�3

�8�X�j �A�7a 6= 1�-
�

au du =
au

�H�Ma
+ C �X

�S�`�Q�Q�7�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�j�3�j�V

�U���V
d

dx
3x =

�U�#�V
d

dx
3� x =

�U�+�V
d

dx
3�b�B�Mx =

�U�/�V
�

2x dx =

�U�2�V
�

2�b�B�Mx �+�Q�bx dx =

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �e�f�3

�e �G�Q�;���`�B�i�?�K�b �r�B�i�? �"���b�2a

�e�X�R�.�2�}�M�B�i�B�Q�M�b�,�H�Q�;a x

�6�Q�` ���M�v �T�Q�b�B�i�B�p�2 �M�m�K�#�2�`a 6= 1�- �H�Q�;a x �B�b �i�?�2 �B�M�p�2�`�b�2 �7�m�M�+�i�B�Q�M �Q�7ax �X

�e�X�k �A�M�p�2�`�b�2 �1�[�m���i�B�Q�M�b �7�Q�`ax ���M�/logax

a�H�Q�;a x = x �- x > 0

�H�Q�;a(ax ) = x �-8x

�e�X�j �H�Q�;a x =
�H�Mx
�H�Ma

�S�`�Q�Q�7�,

�e�X�9 �.�2�`�B�p���i�B�p�2�b ���M�/ �A�M�i�2�;�`���H�b �A�M�p�Q�H�p�B�M�; �H�Q�;a x�,

d
dx

(�H�Q�;a u) =
1

�H�Ma
�

1
u

du
dx

� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�j�3�8�V

�U���V
d

dx
�H�Q�;10(3x + 1) =

�U�#�V
�

�H�Q�;2 x
x

dx =

�U�R�y�d�@�R�V\®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í �a�2�T�i�2�K�#�2�` �9�- �k�y�R�3



�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �d�f�3

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �d�X�j�V

� �a�Q�H�p�2 �7�Q�`t�X

�k�X�U���Ve� 0:01t = 1000�- �U�#�Vekt = 1
10�- �U�+�Ve(�H�M2)x = 1/2 �X

�9�Xex2
e2x+1 = et

� �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Qx�-t �Q��̀ �- ���b ���T�T�`�Q�T�`�B���i�2�X

�N�Xy = xex � ex

�R�9�Xy = �H�M(3�e � � )

�k�y�Xy = �H�M(

p
�

1 +
p

�
)

�k�9�Xy
� e2x

e4
p

x
�H�Mt dt

�k�8�X�H�My = ey �b�B�Mx

�k�3�X�i���My = ex + �H�Mx

� �1�p���H�m���i�2 �i�?�2 �B�M�i�2�;�`���H�b�X

�j�j�X
�

8ex+1 dx

�9�R�X
�

e1/ x

x2
dx

�9�j�X
� � /4

0
(1 + e�i���M� ) �b�2�+2 � d�

�9�N�X
�

er

1 + er
dr
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�d�X�j �1�t�T�Q�M�2�M�i�B���H �6�m�M�+�i�B�Q�M �S���;�2 �3�f�3

�8�y�X
�

dx
1 + ex

� �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �;�B�p�2�M �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�X

�8�d�Xy = 5
p

s

�d�k�Xy = �H�Q�;3 r � �H�Q�;9 r

�3�R�Xy = �H�Q�;2(8t �H�M2)

� �1�p���H�m���i�2 �i�?�2 �B�M�i�2�;�`���H�b�X

�3�8�X
� 1

0
2� � d�

�N�R�X
� 4

2
x2x (1 + �H�Mx) dx

�N�e�X
� e

1
x(�H�M2� 1) dx

�N�N�X
� 4

1

�H�M2�H�Q�;2 x
x

dx

�R�y�e�X
�

dx
x(�H�Q�;8 x)2

�R�y�d�X
� �H�Mx

1

1
t

dt; x > 1

� �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �;�B�p�2�M �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�X

�R�R�R�Xy = x + 1 x

�R�R�e�Xy = x �b�B�Mx

�R�R�3�Xy = ( �H�Mx)�H�Mx
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�d�X�8 �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K�b ���M�/ �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �S���;�2 �R�f�e

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�d�X�8 �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K�b ���M�/ �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K �y�f�y

�R�X�R �A�7 �i�?�2 �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�M�bf (x) ���M�/g(x) ���`�2 �#�Q�i�?�x�2�`�Q���i x = a�- �i�?�2�M�H�B�K
x! a

f (x)
g(x)

�+���M�M�Q�i �#�2 �7�Q�m�M�/ �#�v �b�m�#�b�i�B�i�m�i�B�M�;x = a�X

�R�X�k �h�?�2 �b�m�#�b�i�B�i�m�i�B�Q�M �T�`�Q�/�m�+�2�b0/0 �- �� �K�2���M�B�M�;�H�2�b�b �2�t�T�`�2�b�b�B�Q�M�- �r�?�B�+�? �r�2 �+���M�M�Q�i �2�p���H�@

�m���i�2�X �q�2 �m�b�20/0 ���b �� �M�Q�i���i�B�Q�M �7�Q�` ���M �2�t�T�`�2�b�b�B�Q�M �F�M�Q�r�M ���b ���M

�B�M�/�2�i�2�`�K�B�M���i�2 �7�Q�`�K�X

�R�X�j�h�?�2�Q� �̀2�K�, �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �U�6�B�`�b�i �6�Q�`�K�V

�a�m�T�T�Q�b�2 �i�?���if (a) = g(a) = 0 �- �i�?���if 0(a) ���M�/g0(a) �2�t�B�b�i�- ���M�/ �i�?���ig0(a) 6= 0�X

�h�?�2�M

�H�B�K
x! a

f (x)
g(x)

=
f 0(a)
g0(a)

:

�S� �̀Q�Q�7�,

�R�X�9�h�?�2�Q� �̀2�K�, �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �U�a�i� �̀Q�M�;�2�` �6�Q�`�K�V

�a�m�T�T�Q�b�2 �i�?���if (a) = g(a) = 0 �- �i�?���if ���M�/g ���`�2 �/�B�z�2�`�2�M�i�B���#�H�2 �Q�M ���M �Q�T�2�M

�B�M�i�2�`�p���HI �+�Q�M�i���B�M�B�M�;a�- ���M�/ �i�?���ig0(x) 6= 0 �Q�MI �B�7x 6= a�X �h�?�2�M

�H�B�K
x! a

f (x)
g(x)

= �H�B�K
x! a

f 0(x)
g0(x)

;

���b�b�m�K�B�M�; �i�?���i �i�?�2 �H�B�K�B�i �Q�M �i�?�2 �`�B�;�?�i �b�B�/�2 �2�t�B�b�i�b�X
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�d�X�8 �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K�b ���M�/ �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �S���;�2 �k�f�e

�R�X�8�l�b�B�M�; �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2

�h�Q �}�M�/ �H�B�K
x! a

f (x)
g(x)

�#�v �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2�-

�U���V �+�Q�M�i�B�M�m�2 �i�Q �/�B�z�2�`�2�M�i�B���i�2f ���M�/g�- �b�Q �H�Q�M�; ���b �r�2 �b�i�B�H�H �;�2�i �i�?�2 �7�Q�`�K0/0 ���i

x = a�X

�U�#�V �"�m�i ���b �b�Q�Q�M ���b �Q�M�2 �Q�` �i�?�2 �Q�i�?�2�` �Q�7 �i�?�2�b�2 �/�2�`�B�p���i�B�p�2�b �B�b �/�B�z�2�`�2�M�i �7�`�Q�K�x�2�`�Q
���i x = a �r�2 �b�i�Q�T �/�B�z�2�`�2�M�i�B���i�B�M�;�X

�U�+�V �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �/�Q�2�b �M�Q�i ���T�T�H�v �r�?�2�M �2�B�i�?�2�` �i�?�2�M�m�K�2�`���i�Q��̀Q�`

�/�2�M�Q�K�B�M���i�Q�`�?���b �� �}�M�B�i�2�M�Q�M�x�2�`�Q�H�B�K�B�i�X

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�R�- �T�j�N�d�V

�U���V �H�B�K
x! 0

3x � �b�B�Mx
x

=

�U�#�V �H�B�K
x! 0

p
1 + x � 1

x
=

�U�+�V �H�B�K
x! 0

p
1 + x � 1 � x/2

x2
=

�U�/�V �H�B�K
x! 0

x � �b�B�Mx
x3

=
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�d�X�8 �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K�b ���M�/ �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �S���;�2 �j�f�e

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�k�- �T�j�N�3�V

�6�B�M�/ �H�B�K
x! 0

1 � �+�Q�bx
x + x2

�X

�b�Q�H�,

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�j�- �T�j�N�3�V

�U���V �H�B�K
x! 0+

�b�B�Mx
x2

=

�U�#�V �H�B�K
x! 0�

�b�B�Mx
x2

=

�k �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K1 / 1 ; 1 � 0; 1 � 1

�k�X�R �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 ���T�T�H�B�2�b �i�Q �i�?�2 �B�M�/�2�i�2�`�K�B�M���i�2 �7�Q�`�K1 / 1 �X

�k�X�k �A�7f (x) ! �1 ���M�/ g(x) ! �1 ���bx ! a �i�?�2�M

�H�B�K
x! a

f (x)
g(x)

= �H�B�K
x! a

f 0(x)
g0(x)

�T�`�Q�p�B�/�2�/ �i�?�2 �H�B�K�B�i �Q�M �i�?�2 �`�B�;�?�i �2�t�B�b�i�b�X

�k�X�j �A�M �i�?�2 �M�Q�i���i�B�Q�Mx ! a �K���v �#�2 �2�B�i�?�2�`�}�M�B�i�2�Q�` �B�M�}�M�B�i�2�X

�k�X�9 �J�Q�`�2�Q�p�2�`x ! a �K���v �#�2 �`�2�T�H���+�2�/ �#�v �i�?�2 �Q�M�2�@�b�B�/�2�/ �H�B�K�B�i�bx ! a+ �Q�` x ! a� �X

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�j�N�3�V

�U���V �H�B�K
x! � /2

�b�2�+x
1 + �i���Mx

=

�U�#�V �H�B�K
x!1

�H�Mx
2
p

x
=
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�d�X�8 �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K�b ���M�/ �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �S���;�2 �9�f�e

�U�+�V �H�B�K
x!1

ex

x2
=

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�j�N�N�V

�U���V �6�B�M�/ �H�B�K
x!1

(x �b�B�M
1
x

)�X

�U�#�V �6�B�M�/ �H�B�K
x! 0+

(
p

x �H�Mx)�X

�b�Q�H�,

� �1�t�X�e �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�j�N�N�V

�6�B�M�/ �H�B�K
x! 0

(
1

�b�B�Mx
�

1
x

)�X

�b�Q�H�,

�j �A�M�/�2�i�2�`�K�B�M���i�2 �S�Q�r�2�`�b

�j�X�R
�A�7 �H�B�K

x! a
�H�Mf (x) = L�- �i�?�2�M �H�B�K

x! a
f (x) = �H�B�K

x! a
e�H�Mf (x) = eL �X �>�2�`�2a �K���v �#�2 �2�B�i�?�2�`

�}�M�B�i�2 �Q�` �B�M�}�M�B�i�2�X
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�d�X�8 �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K�b ���M�/ �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �S���;�2 �8�f�e

�j�X�k�h�?�2�Q� �̀2�K�, �*���m�+�?�v�ö�b �J�2���M �o���H�m�2 �h�?�2�Q� �̀2�K

�a�m�T�T�Q�b�2 �7�m�M�+�i�B�Q�M�bf ���M�/g ���`�2 �+�Q�M�i�B�M�m�Q�m�b �Q�M[a; b] ���M�/ �/�B�z�2�`�2�M�i�B���#�H�2 �i�?�`�Q�m�;�?�Q�m�i

(a; b) ���M�/ ���H�b�Q �b�m�T�T�Q�b�2g0(x) 6= 0 �i�?�`�Q�m�;�?�Q�m�i(a; b)�X �h�?�2�M �i�?�2�`�2 �2�t�B�b�i�b �� �M�m�K�#�2�`c

�B�M(a; b) ���i �r�?�B�+�?
f 0(c)
g0(c)

=
f (b) � f (a)
g(b) � g(a)

:

� �1�t�X�d �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�d�- �T�9�y�y�V

���T�T�H�v �H�ö�>ô�T�B�i���H�ö�b �_�m�H�2 �i�Q �b�?�Q�r �i�?���i �H�B�Kx! 0+ (1 + x)1/ x = e

�b�Q�H�,

� �1�t�X�3 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�3�- �T�9�y�y�V

�6�B�M�/ �H�B�K
x!1

x1/ x �X

�b�Q�H�,
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�d�X�8 �A�M�/�2�i�2�`�K�B�M���i�2 �6�Q�`�K�b ���M�/ �G�ö�>�Q�T�B�i���H�ö�b �_�m�H�2 �S���;�2 �e�f�e

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �d�X�8�V

�l�b�2 �G�ö�>ô�T�B�i���H �_�m�H�2 �i�Q �}�M�/ �i�?�2 �H�B�K�B�i�b�X

�8�X�H�B�K
x! 0

1 � �+�Q�bx
x2

�X

�3�X�H�B�K
x!� 5

x2 � 25
x + 5

�X

�R�9�X�H�B�K
t ! 0

�b�B�M5t
2t

�X

�k�y�X�H�B�K
x! 1

x � 1
�H�Mx � �b�B�M�x

�X

�k�d�X�H�B�K
� ! 0

3�b�B�M� � 1
�

�X

�k�N�X�H�B�K
x! 0

x2x

2x � 1
�X

�j�9�X�H�B�K
x! 0+

�H�M(ex � 1)
�H�Mx

�X

�9�R�X�H�B�K
x! 1+

(
1

x � 1
�

1
�H�Mx

)�X

�9�e�X�H�B�K
x!1

x2e� x �X

�9�3�X�H�B�K
x! 0

(ex � 1)2

x �b�B�Mx
�X

�8�j�X�H�B�K
x!1

(�H�Mx)1/ x �X

�8�3�X�H�B�K
x! 0

(ex + x)1/ x �X

�8�N�X�H�B�K
x! 0+

xx �X

�e�y�X�H�B�K
x! 0+

(1 +
1
x

)x �X

�e�k�X�H�B�K
x!1

(
x2 + 1
x + 2

)1/ x �X

�d�j�X�H�B�K
x!1

ex2

xex
�X
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�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �R�f�d

�h�>�P�J���a�ö �*���G�*�l�G�l�a �U�R�k�f�1�V

�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b

erZ™CÔM��, \®Yñ�R�ffâ:F �R�f6a\ˆ+_Iò/•J4!í

3oZ™5@.��, $�?	b• �U&òJ²Qá"þ)�+_MXYï+_Lâ"V5@3o�V

5@+_M™JÀ�, �?�i�i�T�,�f�f�r�r�r�X�?�K�r�m�X�B�/�p�X�i�r

�R �.�2�}�M�B�M�; �i�?�2 �A�M�p�2�`�b�2�b

�R�X�R �.�Q�K���B�M �`�2�b�i�`�B�+�i�B�Q�M�b �i�?���i �K���F�2 �i�?�2 �i�`�B�;�Q�M�Q�K�2�i�`�B�+ �7�m�M�+�i�B�Q�M�b �Q�M�2�@�i�Q�@�Q�M�2�X

�U���Vy = �b�B�M� 1 x �B�b �i�?�2 �M�m�K�#�2�` �B�M[� � /2 ; � /2] �7�Q�` �r�?�B�+�?�b�B�My = x �X

�U�#�Vy = �+�Q�b� 1 x �B�b �i�?�2 �M�m�K�#�2�` �B�M[0; � ] �7�Q�` �r�?�B�+�?�+�Q�by = x �X

�b�B�Mx �b�B�M� 1 x �Q�` ���`�+�b�B�Mx

�.�, [� � /2 ; � /2] �.�, [� 1; 1]

�_�, [� 1; 1] �_�, [� � /2 ; � /2]

�+�Q�bx �+�Q�b� 1 x �Q�` ���`�+�+�Q�bx

�.�, [0; � ] �.�, [� 1; 1]

�_�, [� 1; 1] �_�, [0; � ]
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�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �k�f�d

�i���Mx �i���M� 1 x �Q�` ���`�+�i���Mx

�.�, [� � /2 ; � /2] �.�, [�1 ; 1 ]

�_�, [�1 ; 1 ] �_�, [� � /2 ; � /2]

�+�Q�ix �+�Q�i� 1 x �Q�` ���`�+�+�Q�ix

�.�, [0; � ] �.�, [�1 ; 1 ]

�_�, [�1 ; 1 ] �_�, [0; � ]

�b�2�+x �b�2�+� 1 x �Q�` ���`�+�b�2�+x

�.�, [0; � /2) [ (� /2 ; � ] �.�, (�1 ; � 1] \ [1; 1 )

�_�, (�1 ; � 1] \ [1; 1 ) �_�, [0; � /2) [ (� /2 ; � ]

�+�b�+x �+�b�+� 1 x �Q�` ���`�+�+�b�+x

�.�, [� � /2 ; 0) [ (0; � /2] �.�, (�1 ; � 1] [ [1; 1 )

�_�, (�1 ; � 1] [ [1; 1 ) �_�, [� � /2 ; 0) [ (0; � /2]

�R�X�k �*�Q�K�K�Q�M �p���H�m�2�b �Q�7 �b�B�M� 1 x�,
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�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �j�f�d

x
p

3/2
p

2/2 1/2 � 1/2 �
p

2/2 �
p

3/2

�b�B�M� 1 x � /3 � /4 � /6 � � /6 � � /4 � � /3
�+�Q�b� 1 x � /6 � /4 � /3 2� /3 3� /4 5� /6

�k �h�?�2 �.�`�B�p���i�B�p�2 �Q�7 �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b

�k�X�R(f (x)� 1)0 =
1

f 0(f � 1(x))
�X

�k�X�k �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y = �b�B�M� 1 x�X

�k�X�j �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y = �i���M� 1 x�X
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�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �9�f�d

�k�X�9 �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y = �b�2�+� 1 x�X

�k�X�8u = u(x)

�U���V
d

dx
(�b�B�M� 1 u) =

1
p

1 � u2

du
dx

�- juj < 1�X

�U�#�V
d

dx
(�i���M� 1 u) =

1
1 + u2

du
dx

�X

�U�+�V
d

dx
(�b�2�+� 1 u) =

1

juj
p

u2 � 1

du
dx

; juj > 1 �X

�k�X�e�A�M�p�2�`�b�2 �6�m�M�+�i�B�Q�M�@�A�M�p�2�`�b�2 �*�Q�7�m�M�+�i�B�Q�M �A�/�2�M�i�B�i�B�2�b

�U���V �+�Q�b� 1 x =
�
2

� �b�B�M� 1 x )
d

dx
(�+�Q�b� 1 u) = �

1
p

1 � u2

du
dx

�- juj < 1

�U�#�V �+�Q�i� 1 x =
�
2

� �i���M� 1 x )
d

dx
(�+�Q�i� 1 u) = �

1
1 + u2

du
dx

�U�+�V �+�b�+� 1 x =
�
2

� �b�2�+� 1 x )
d

dx
(�+�b�+� 1 u) = �

1

juj
p

u2 � 1

du
dx

�- juj > 1

� �1�t�X�R �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�9�- �T�9�y�3�V

d
dx

(�b�B�M� 1 x2) =

�b�Q�H�,

� �1�t�X�k �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�8�- �T�9�R�y�V

d
dx

(�b�2�+� 1 5x4) =

�b�Q�H�,
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�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �8�f�d

�j �A�M�i�2�;�`���i�B�Q�M �6�Q�`�K�m�H���b

�j�X�R
�

du
p

a2 � u2
= �b�B�M� 1(

u
a

) + c ; u2 < a 2

�j�X�k
�

du
a2 + u2

=
1
a

�i���M� 1(
u
a

) + c

�j�X�j
�

du

u
p

u2 � a2
=

1
a

�b�2�+� 1 j
u
a

j + c ; juj > a > 0

� �1�t�X�j �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�U�2�t���K�T�H�2�e�- �T�9�R�k�V

�U���V
� p

3/2

p
2/2

dx
p

1 � x2
=

�U�#�V
�

dx
p

3 � 4x2
=

�U�+�V
�

dx
p

e2x � 6
=
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�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �e�f�d

� �1�t�X�9 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�d�U���V�- �T�9�R�k�V

�1�p���H�m���i�2
�

dx
p

4x � x2

�b�Q�H�,

� �1�t�X�8 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �U�2�t���K�T�H�2�d�U�#�V�- �T�9�R�k�V

�1�p���H�m���i�2
�

dx
4x2 + 4x + 2

�b�Q�H�,
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�d�X�e �A�M�p�2�`�b�2 �h�`�B�;�Q�M�Q�K�2�i�`�B�+ �6�m�M�+�i�B�Q�M�b �S���;�2 �d�f�d

+ÍO¹Z™MÛO¹ �U�1�s�1�_�*�A�a�1 �d�X�e�V

� �6�B�M�/ �i�?�2 �p���H�m�2�b�X

�N�X�b�B�M(�+�Q�b� 1(

p
2

2
))

�R�k�X�+�Q�i(�b�B�M� 1(�

p
3

2
))

� �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 ���T�T�`�Q�T�`�B���i�2 �p���`�B���#�H�2�X

�k�k�Xy = �+�Q�b� 1(1/ x) y = �b�B�M� 1(3/ t2)

�j�j�Xy = �H�M(�i���M� 1 x)

�9�R�Xy = x �b�B�M� 1 x +
p

1 � x2

�9�k�Xy = �H�M(x2 + 4) � x �i���M� 1( x
2 )

� �1�p���H�m���i�2 �i�?�2 �B�M�i�2�;�`���H�b�X

�9�9�X
�

dx
p

1 � 4x2

�9�e�X
�

dx
9 + 3x2

�9�d�X
�

dx

x
p

25x2 � 2

�e�j�X
� �H�M

p
3

0

ex dx
1 + e2x

�e�3�X
�

dx
p

2x � x2

�d�k�X
�

dy
y2 + 6y + 10

�d�N�X
�

dx

(x + 1)
p

x2 + 2x

�3�j�X
�

(�b�B�M� 1 x)2 dx
p

1 � x2

�3�e�X
�

dy

(�b�B�M� 1 y)
p

1 � y2
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�R�y�8�@�R�»�5 �U�R�V�’�ž

�k�y�R�e�f�R�y�f�y�j�- �*���H�+�m�H�m�b �Z�m�B�x �U�R�V�-x2:1 � x 2:5 �U�¬�ã�’�ž�”�÷�@
"�” �V

�R�X �U���V �q�?���i �B�b �i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �b�T�2�2�/ ���i �i�B�K�2t0�\ �U�#�V �q�?���i �B�b �i�?�2 �a���M�/�r�B�+�? �h�?�2�Q�`�2�K �7�Q�` �\ �U�+�V

�q�?���i �B�b �i�?�2 �T�`�2�+�B�b�2 �/�2�}�M�B�i�B�Q�M �Q�7 �� �H�B�K�B�i�\ �U�/�V �q�?���i �B�b �i�?�2 �+�Q�M�i�B�M�m�B�i�v �Q�7 �� �7�m�M�+�i�B�Q�M ���i �� �T�Q�B�M�i�\

�k�X �6�B�M�/ �i�?�2 �b�H�Q�T�2 �Q�7 �i�?�2 �+�m�`�p�2y = 2 � x3 ���i �i�?�2 �;�B�p�2�M �T�Q�B�M�iP(1; 1)�- ���M�/ ���M �2�[�m���i�B�Q�M �Q�7 �i�?�2 �i���M�;�2�M�i

�H�B�M�2 ���iP(1; 1)�X �U�>�B�M�i�, �b�i���`�i �r�B�i�? �i�?�2 �b�H�Q�T�2 �Q�7 �� �b�2�+���M�i �i�Q �i�?�2 �;�`���T�?y = f (x)�V

�j�X �A�7 �H�B�K
x! 0

f (x)
x2

= 1�- �}�M�/ �U���V �H�B�K
x! 0

f (x)�- �U�#�V �H�B�K
x! 0

f (x)
x

�X �U�>�B�M�i�,�!���‰�� �V

�9�X �l�b�2 �i�?�2 �T�`�2�+�B�b�2 �/�2�}�M�B�i�B�Q�M �Q�7 �� �H�B�K�B�i �i�Q �b�?�Q�r �i�?���i �H�B�K
x! c

1
x

=
1
c
�- �r�?�2�`�2c �B�b �� �+�Q�M�b�i���M�i�X

�8�X �6�B�M�/ �i�?�2 �H�B�K�B�i�, �U���V �H�B�K
t !� 3+

btc
t

�- �U�#�V �H�B�K
t !� 3�

btc
t

�X �U�+�V �H�B�K
t !� 4+

(t � b tc)�- �U�/�V �H�B�K
t !� 4�

(t � b tc)

�U�>�B�M�i�,bxc �B�b �i�?�2 �;�`�2���i�2�b�i �B�M�i�2�;�2�` �Q�7x�V�U�!���‰�� �V

�e�X �6�Q�` �r�?���i �p���H�m�2�b �Q�7a ���M�/b �B�b

g(x) =

8
><

>:

ax + 2b; x � 0;

x2 + 3a � b; 0 < x � 2

3x � 5; x > 2

�+�Q�M�i�B�M�m�Q�m�b ���i �2�p�2�`�vx�\



�R�y�8�@�R�»�5 �U�k�V�’�ž

�k�y�R�e�f�R�y�f�k�9�- �*���H�+�m�H�m�b �Z�m�B�x �U�k�V�-x2:5 � x 3:2 �U�¬�ã�’�ž�”�÷�@
"�” �V�U���’ �k�y�é �V

�R�X �U���V �q�?���i �B�b �i�?�2 �ô�A�M�i�2�`�K�2�/�B���i�2 �o���H�m�2 �h�?�2�Q�`�2�K �7�Q�` �*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M�b�ô�\ �U�#�V �l�b�2 �i�?�2

�A�M�i�2�`�K�2�/�B���i�2 �o���H�m�2 �h�?�2�Q�`�2�K �i�Q �T�`�Q�p�2 �i�?���i �i�?�2 �2�[�m���i�B�Q�Mx(x � 1)2 = 1 �?���b �� �b�Q�H�m�i�B�Q�M�X

�k�X �6�B�M�/ �i�?�2 �H�B�K�B�i �H�B�K
�

1
x1/3

�
1

(x � 1)4/3

�
���b �U���Vx ! 0+ �X �U�#�Vx ! 0� �X �U�+�Vx ! 1+ �X �U�/�Vx ! 1� �X

�j�X �6�B�M�/ �i�?�2 �H�B�K�B�i �U���V �H�B�K
x!�1

(2x +
p

4x2 + 3x � 2)�X �U�#�V �H�B�K
x!1

(
p

x2 + x �
p

x2 � x)

�9�X �U���V �6�B�M�/ �i�?�2 �?�Q�`�B�x�Q�M�i���H ���M�/ �p�2�`�i�B�+���H ���b�v�K�T�i�Q�i�2�b �Q�7 �i�?�2 �;�`���T�? �Q�7f (x) =
1 � x2

x2 + 1
�X �U�#�V�6�B�M�/ �i�?�2

�Q�#�H�B�[�m�2 ���b�v�K�T�i�Q�i�2�b�,f (x) =
x2 � 4
x � 1

�X

�8�X �U���V �l�b�B�M�; �i�?�2 �/�2�}�M�B�i�B�Q�M �i�Q �}�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7f (x) =
p

2x + 1�X �U�#�V �6�B�M�/ �i�?�2 �i���M�;�2�M�i �H�B�M�2

�i�Q �i�?�2 ���#�Q�p�2 �+�m�`�p�2 ���ix = 1/2 �X
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�k�y�R�e�f�R�k�f�y�8�- �*���H�+�m�H�m�b �Z�m�B�x �U�j�V�-x4:1 � x 4:6 �U�¬�ã�’�ž�”�÷�@
"�” �V�U���’ �k�y�é �V

�R�X �U���V �q�?���i �B�b �i�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K�\ �U�#�V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �� �+�`�B�i�B�+���H �T�Q�B�M�i �Q�7 ��

�7�m�M�+�i�B�Q�Mf �\ �U�+�V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 ���M �B�M�~�2�+�i�B�Q�M �T�Q�B�M�i �Q�7 �� �7�m�M�+�i�B�Q�Mf �\

�k�X �a�F�2�i�+�? �i�?�2 �;�`���T�? �Q�7f (x) =
(x + 1) 2

1 + x2
�X

�j�X �h�r�Q �b�B�/�2�b �Q�7 �� �i�`�B���M�;�H�2 �?���p�2 �H�2�M�;�i�?�ba ���M�/b�- ���M�/ �i�?�2 ���M�;�H�2 �#�2�i�r�2�2�M �i�?�2�K �B�b� �X �q�?���i �p���H�m�2 �Q�7

� �r�B�H�H �K���t�B�K�B�x�2 �i�?�2 �i�`�B���M�;�H�2�ö�b ���`�2���\

�9�X �l�b�2 �L�2�r�i�Q�M�ö�b �K�2�i�?�Q�/ �i�Q �2�b�i�B�K���i�2 �i�?�2 �Q�M�2 �`�2���H �b�Q�H�m�i�B�Q�M �Q�7x3 + 3x + 1 = 0 �X �a�i���`�i �r�B�i�?x0 = 0

���M�/ �i�?�2�M �}�M�/x2�X �U�T�b�Xx2 �È���{�Q�ô�Ì�!�‰�@�@
" �V
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�k�y�R�e�f�R�k�f�k�e�- �*���H�+�m�H�m�b �Z�m�B�x �U�9�V�-x4:7 � x 5:6 �U�¬�ã�’�ž�”�÷�@
"�” �V�U���’ �k�8�é �V

�R�X �U���V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 ���M �ô���M�i�B�/�2�`�B�p���i�B�p�2�ô�\ �U�#�V �q�?���i �B�b �� �_�B�2�K���M�M �7�Q�`f �Q�M �i�?�2 �B�M�i�2�`�p���H

[a; b]�\ �U�+�V �q�?���i ���`�2 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b�- �S���`�i �A ���M�/ �S���`�i �A�A�\

�k�X �U���V �*�Q�K�T�m�i�2
Z b

0
�x 2 dx ���M�/ �U�#�V �m�b�2 �i�?�2 �H�B�K�B�i �Q�7 �_�B�2�K���M�M �b�m�K�b �i�Q �}�M�/ �i�?�2 ���`�2�� �m�M�/�2�`y = �x 2

�Q�p�2�` �i�?�2 �B�M�i�2�`�p���H[0; b]�-b > 0�X

�j�X �U���V
Z � 2

2
jx + 1 j dx�- �U�#�V �6�B�M�/dy/ dx �r�?�2�`�2y = x

Z x2

2
�b�B�M(t3) dt�X

�9�X �U���V
Z

1
p

2x(1 +
p

2x)2
dx�- �U�#�V �6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �+�m�`�p�2y = 5 � x2 ���M�/

�i�?�2 �H�B�M�2y = 1�X
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�R�X �U���V �q�?���i �B�b �i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �`���i�2 �Q�7 �+�?���M�;�2 �Q�7f (x) ���i x = c�X �U�#�V �q�?���i �B�b �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2

�7�m�M�+�i�B�Q�Mf (x) �r�B�i�? �`�2�b�T�2�+�i �i�Qx�X �U�+�V �q�?���i �/�Q�2�b �B�i �K�2���M �i�?���i �� �7�m�M�+�i�B�Q�Mf (x) �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���ix = c�\

�k�X �G�2�if (x) ���M�/g(x) �#�2 �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M�b�X �l�b�2 �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �� �7�m�M�+�i�B�Q�M �i�Q �T�`�Q�p�2

�h�?�2 �Z�m�Q�i�B�2�M�i �_�m�H�2�X

�j�X �G�2�is(t) =
t � 1
t + 1

�X �l�b�2 �+���H�+�m�H�m�b �U�i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2�V �i�Q �}�M�/ �i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �`���i�2 �Q�7 �+�?���M�;�2

�Q�7s(t) ���i t = � 1/2 �X

�9�X �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7f �X �U���Vf (x) = 3
p

(3x2 � 4)5 + 3x�X �U�#�Vf (x) =
3x � 2

(2x � 1)2

�8�X �6�B�M�/h0(0) �B�7h(x) =
�

g(x) � x
3 + g(x)

� 2

�- �r�?�2�`�2g(0) = 3 ���M�/g0(0) = � 2�X

�e�X �U���V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �+�Q�M�i�B�M�m�B�i�v �Q�7 �� �7�m�M�+�i�B�Q�Mf ���i �i�?�2 �T�Q�B�M�ic �\ �U�#�V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M

�Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �� �7�m�M�+�i�B�Q�Mf ���i x�\ �U�+�V �q�?���i �/�Q�2�b �ô�� �7�m�M�+�i�B�Q�M �B�b �/�B�z�2�`�2�M�i�B���#�H�2 ���ix�ô �K�2���M�\

�d�X �U���V �6�B�M�/ �H�B�K
x! 2

f (x)�- �r�?�2�`�2f (x) =

8
<

:

x
3

� 2; x � 2

� 2x + 5 ; x > 2
�U�#�V �6�B�M�/ �H�B�K

x!� 2

b2xc + 2
2x + 2

�- �r�?�2�`�2b�c �B�b �i�?�2

�:���m�b�b�ö �b�v�K�#�Q�H�X

�3�X �6�B�M�/dy/ dx �7�Q�` �i�?�2 �2�[�m���i�B�Q�Mxy3 + (2 y)2 � 5y =
(x2 � 9)
p

x2 + 2
�X

�N�X �6�B�M�/ �i�?�2 ���b�v�K�T�i�Q�i�2�b �Q�7 �i�?�2 �;�`���T�? �Q�7f (x) =
1 � x2

8 � (
p

2x)2
�X

�X �ƒ �R	d �X
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�R�X �U�R�y�é �V �U���V �q�?���i �B�b �� �_�B�2�K���M�M �b�m�K �7�Q�` �� �7�m�M�+�i�B�Q�Mf �\ �U�#�V �q�?���i ���`�2 �ô�h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7

�*���H�+�m�H�m�b�ô �S���`�i �R ���M�/ �S���`�i �k�\

�k�X �U�R�8�é �V �a�F�2�i�+�? �i�?�2 �;�`���T�? �Q�7f (x) =
x2 � 3
x � 2

�X �U�6�B�M�/ �r�?�2�`�2 �i�?�2 �+�m�`�p�2 �B�b �B�M�+�`�2���b�B�M�; ���M�/ �r�?�2�`�2 �B�i �B�b

�/�2�+�`�2���b�B�M�;�X �6�B�M�/ �i�?�2 �H�Q�+���H �2�t�i�`�2�K�2 �T�Q�B�M�i�b�X �6�B�M�/ �i�?�2 �T�Q�B�M�i�b �Q�7 �B�M�~�2�+�i�B�Q�M �- �B�7 ���M�v �Q�+�+�m�`�- ���M�/ �/�2�i�2�`�K�B�M�2

�i�?�2 �+�Q�M�+���p�B�i�v �Q�7 �i�?�2 �+�m�`�p�2�X �A�/�2�M�i�B�7�v ���M�v ���b�v�K�T�i�Q�i�2�b�X�V

�j�X �U�R�y�é �V �.�2�i�2�`�K�B�M�2 �i�?�2 �/�B�K�2�M�b�B�Q�M�b �Q�7 �i�?�2 �`�2�+�i���M�;�H�2 �Q�7 �H���`�;�2�b�i ���`�2�� �i�?���i �+���M �#�2 �B�M�b�+�`�B�#�2�/ �B�M �i�?�2 �`�B�;�?�i

�i�`�B���M�;�H�2 �b�?�Q�r�M �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �}�;�m�`�2�X

�9�X �U�R�8�é �V �U���V �*�Q�K�T�m�i�2
Z b

a
x2 dx�X �U�#�V �l�b�2 �i�?�2 �H�B�K�B�i �Q�7 �_�B�2�K���M�M �b�m�K�b �i�Q �}�M�/ �i�?�2 ���`�2�� �m�M�/�2�`y = x2 �Q�p�2�`

�i�?�2 �B�M�i�2�`�p���H[a; b]�-b > a�X

�8�X �U�R�y�é �V �6�B�M�/dy/ dx�- �B�7y =
Z 7x2

2

p
2 + �+�Q�b3 t dt �X

�e�X �U�R�y�é �V �6�B�M�/ �i�?�2 ���`�2���b �Q�7 �i�?�2 �`�2�;�B�Q�M�b �2�M�+�H�Q�b�2�/ �#�v �i�?�2 �H�B�M�2�b ���M�/ �+�m�`�p�2�b�Xy = jx2 � 4j�- ���M�/y = ( x2/2)+4 �X

�d�X �U�R�y�é �V
Z

x5
p

2x3 + 1 dx�X

�3�X �U�k�y�é �V �"�v �B�M�i�2�;�`���i�B�Q�M�- �}�M�/ �i�?�2 �p�Q�H�m�K�2 �Q�7 �i�?�2 �b�Q�H�B�/ �;�2�M�2�`���i�2�/ �#�v �`�2�p�Q�H�p�B�M�; �i�?�2 �i�`�B���M�;�m�H���` �`�2�;�B�Q�M �r�B�i�?

�p�2�`�i�B�+�2�b(0; 0); (b;0); (0; h) ���#�Q�m�i �U���V �i�?�2x�@���t�B�b�X �U�#�V �i�?�2y�@���t�B�b�X

�N�X�C�é�’ �U�k�y�é �V�, �U���V�>�H�é�w�ò�É�Ü �\ �U�#�V�w�ò�ô�2�;�ç	¬�‹�Ô �\ �U�+�V�>�H�é�P�•
��Ü�Á�V �\ �U�/�V�>�H�é

�P�•�b�£�÷�€�•�Á�V �\

�X �ƒ �R	d �X

�Y�@�ú �R�õ�5�B���æ�s�÷�æ�…�ô�N�Õ�â�M�x�>�S�ô�¢�È�â
 �¶�â�“�Ð�*�É�ö

�k�õ�5�B
��Ì�³���¬�K�õ�M�Ž�õ�¨�¥�õ�Û�
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�k�y�R�d�f�R�y�f�y�k�- �*���H�+�m�H�m�b �Z�m�B�x �U�R�V�-x2:1 � x 2:5 �U�Q�”�‰�=�õ�!	@�‰�x�3�õ�¬�ã�’�ž�”�÷�@
"

�” �V�U���’ �k�y�é �V

�R�X �U���V �q�?���i �B�b �i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �b�T�2�2�/ ���i �i�B�K�2t0�\ �U�#�V �q�?���i �B�b �i�?�2 �a���M�/�r�B�+�? �h�?�2�Q�`�2�K�\ �U�+�V �q�?���i

�B�b �i�?�2 �+�Q�M�i�B�M�m�B�i�v �Q�7 �� �7�m�M�+�i�B�Q�M ���i �� �T�Q�B�M�i�\ �U�/�V �q�?���i �B�b �i�?�2 �A�M�i�2�`�K�2�/�B���i�2 �o���H�m�2 �h�?�2�Q�`�2�K �7�Q�`

�*�Q�M�i�B�M�m�Q�m�b �6�m�M�+�i�B�Q�M�b�\

�k�X �*���Mf (x) = x(x2 � 1)/ jx2 � 1j �#�2 �2�t�i�2�M�/�2�/ �i�Q �#�2 �+�Q�M�i�B�M�m�Q�m�b ���ix = 1 �Q��̀ 1�\ �:�B�p�2 �`�2���b�Q�M�b �7�Q�`

�v�Q�m�` ���M�b�r�2�`�b�X

�j�X �G�2�if (x) = x3 � 2x +2�X �l�b�2 �i�?�2 �A�M�i�2�`�K�2�/�B���i�2 �o���H�m�2 �h�?�2�Q�`�2�K �i�Q �b�?�Q�r �i�?���if �?���b �� �x�2�`�Q �#�2�i�r�2�2�M

� 2 ���M�/0�X

�9�X �U���V �6�B�M�/ �H�B�K
x! 0+

g(x) �B�7 �H�B�K
x! 0+

(4g(x))1/3 = 2�X �U�#�V �6�B�M�/ �H�B�K
x!

p
5
g(x) �B�7 �H�B�K

x!
p

5

1
x + g(x)

= 2�X

�8�X �l�b�2 �i�?�2 �T�`�2�+�B�b�2 �/�2�}�M�B�i�B�Q�M �Q�7 �� �H�B�K�B�i �i�Q �b�?�Q�r �i�?���i �H�B�K
x! 1

x2 � 1
x � 1

= 2�X
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�k�y�R�d�f�R�y�f�k�8�- �*���H�+�m�H�m�b �Z�m�B�x �U�k�V�-x2:6 � x 3:5 �U�!	@�‰�x�3�õ�¬�ã�’�ž �f�@
"�” �V�U���’ �k�y�é �V

�R�X �6�B�M�/ �i�?�2 ���H�H ���b�v�K�T�i�Q�i�2�b �Q�7 �i�?�2 �;�`���T�? �Q�7f (x)�X �U���Vf (x) =
1 � x2

x2 + 1
�X �U�#�Vf (x) =

x2 � 1
2x + 4

�X

�k�X �U���V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �� �7�m�M�+�i�B�Q�Mf ���i �� �T�Q�B�M�ix0�\

�U�#�V �a�i���i�2 ���M�/ �T�`�Q�p�2 �i�?���i �i�?�2 �.�B�z�2�`�2�M�i�B���#�B�H�B�i�v �B�K�T�H�B�2�b �*�Q�M�i�B�M�m�B�i�v�X

�j�X �l�b�B�M�; �i�?�2 �/�2�}�M�B�i�B�Q�M�- �+���H�+�m�H���i�2 �i�?�2 �/�2�`�B�p���i�B�p�2�b �Q�7 �i�?�2 �7�m�M�+�i�B�Q�M�b�X

�U���Vf (x) =
p

2x + 1�X �U�#�Vg(x) =
x

x � 1
�X

�9�X �6�B�M�/ �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7y =
(�b�B�Mx + 1)( �+�Q�bx + 2)
(�i���Mx � 1)(�b�2�+x � 2)

�X

�8�X �1�p���H�m���i�2 �2���+�? �H�B�K�B�i�, �H�B�K
x!� 1

x2/9 � 1
x + 1

�X
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�k�y�R�d�f�R�k�f�R�3�- �*���H�+�m�H�m�b �Z�m�B�x �U�j�V�-x4:1 � x 4:6 �U�¬�ã�’�ž�”�÷�@
"�” �V�U���’ �k�8�é �V

�R�X �U���V �q�?���i �B�b �i�?�2 �J�2���M �o���H�m�2 �h�?�2�Q�`�2�K�\ �U�#�V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �� �+�`�B�i�B�+���H �T�Q�B�M�i �Q�7 ��

�7�m�M�+�i�B�Q�Mf �\ �U�+�V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 ���M �B�M�~�2�+�i�B�Q�M �T�Q�B�M�i �Q�7 �� �7�m�M�+�i�B�Q�Mf �\

�k�X �a�F�2�i�+�? �i�?�2 �;�`���T�? �Q�7f (x) =
(x + 1) 2

1 + x2
�X

�j�X �h�r�Q �b�B�/�2�b �Q�7 �� �i�`�B���M�;�H�2 �?���p�2 �H�2�M�;�i�?�ba ���M�/b�- ���M�/ �i�?�2 ���M�;�H�2 �#�2�i�r�2�2�M �i�?�2�K �B�b� �X �q�?���i �p���H�m�2 �Q�7

� �r�B�H�H �K���t�B�K�B�x�2 �i�?�2 �i�`�B���M�;�H�2�ö�b ���`�2���\

�9�X �l�b�2 �L�2�r�i�Q�M�ö�b �K�2�i�?�Q�/ �i�Q �2�b�i�B�K���i�2 �i�?�2 �Q�M�2 �`�2���H �b�Q�H�m�i�B�Q�M �Q�7x3 + 3x + 1 = 0 �X �a�i���`�i �r�B�i�?x0 = 0

���M�/ �i�?�2�M �}�M�/x2�X �U�T�b�Xx2 �È���{�Q�ô�Ì�!�‰�@�@
" �V



�R�y�e�@�R�»�5 �U�9�V�’�ž

�k�y�R�d�f�R�k�f�k�8�- �*���H�+�m�H�m�b �Z�m�B�x �U�9�V�-x4:7 � x 5:6 �U�¬�ã�’�ž�”�÷�@
"�” �V�U���’ �k�8�é �V

�R�X �U���V �q�?���i �B�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 ���M �ô���M�i�B�/�2�`�B�p���i�B�p�2�ô�\ �U�#�V �q�?���i �B�b �� �_�B�2�K���M�M �7�Q�`f �Q�M �i�?�2 �B�M�i�2�`�p���H

[a; b]�\ �U�+�V �q�?���i ���`�2 �h�?�2 �6�m�M�/���K�2�M�i���H �h�?�2�Q�`�2�K �Q�7 �*���H�+�m�H�m�b�- �S���`�i �A ���M�/ �S���`�i �A�A�\

�k�X �U���V �*�Q�K�T�m�i�2
Z b

0
�x 2 dx ���M�/ �U�#�V �m�b�2 �i�?�2 �H�B�K�B�i �Q�7 �_�B�2�K���M�M �b�m�K�b �i�Q �}�M�/ �i�?�2 ���`�2�� �m�M�/�2�`y = �x 2

�Q�p�2�` �i�?�2 �B�M�i�2�`�p���H[0; b]�-b > 0�X

�j�X �U���V
Z � 2

2
jx + 1 j dx�- �U�#�V �6�B�M�/dy/ dx �r�?�2�`�2y = x

Z x2

2
�b�B�M(t3) dt�X

�9�X �U���V
Z

1
p

2x(1 +
p

2x)2
dx�- �U�#�V �6�B�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �+�m�`�p�2y = 5 � x2 ���M�/

�i�?�2 �H�B�M�2y = 1�X
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 €Z"�•<Ï0ö�rgìYhFò �5�5 � � � � �
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#ÖE�bBK-�Û�U�8�VfçYhYïK~`5Iò�Û�U�e�V#ó6)�‹&ÅK;8/#^�Úh3FÕ#^�ÚYïK~M��Û�U�d�VN$!í!X �R�k�y!í�Û

�R�X �U�R�y!í �V �U���V �q�?���i �B�b �i�?�2 �+�Q�M�i�B�M�m�B�i�v �Q�7 �� �7�m�M�+�i�B�Q�M ���i �� �T�Q�B�M�i�\ �U�#�V �a�i���i�2 ���M�/ �T�`�Q�p�2 �i�?���i �i�?�2 �.�B�z�2�`�2�M�@

�i�B���#�B�H�B�i�v �B�K�T�H�B�2�b �*�Q�M�i�B�M�m�B�i�v�X

�k�X �U�R�y!í �V �*���Mf (x) =
x(x2 � 1)
jx2 � 1j

�#�2 �2�t�i�2�M�/�2�/ �i�Q �#�2 �+�Q�M�i�B�M�m�Q�m�b ���ix = 1 �Q��̀ 1�\ �:�B�p�2 �`�2���b�Q�M�b �7�Q�` �v�Q�m�`

���M�b�r�2�`�b�X

�j�X �U�k�y!í �V �6�B�M�/ �i�?�2 �H�B�K�B�i�b�, �U���V �H�B�K
x! 1

x50 � 1
x � 1

�X �U�#�V �H�B�K
x!1

x + �b�B�Mx + 2
p

x
x + �b�B�Mx

�X

�9�X �U�R�y!í �V �6�B�M�/ �H�B�K
x!� 2

b2xc + 2
2x + 2

�- �r�?�2�`�2b�c �B�b �i�?�2 �:���m�b�b�ö �b�v�K�#�Q�H�X

�Uy = [ x]�, �i�?�2 �7�m�M�+�i�B�Q�M �r�?�Q�b�2 �p���H�m�2 ���i ���M�v �M�m�K�#�2�`x �B�b �i�?�2 �;�`�2���i�2�b�i �B�M�i�2�;�2�` �H�2�b�b �i�?���M �Q�` �2�[�m���H �i�Qx�X�V

�8�X �U�R�y!í �V ���i �r�?���i �T�Q�B�M�i�b �B�b �i�?�2 �7�m�M�+�i�B�Q�My = jx � 1j + �b�B�Mx �+�Q�M�i�B�M�m�Q�m�b�\

�e�X �U�R�y!í �V �l�b�2 �i�?�2 �*�?���B�M �_�m�H�2 �i�Q �}�M�/ �i�?�2 �p���H�m�2 �Q�7(f � g)0 ���i �i�?�2 �;�B�p�2�M �p���H�m�2 �Q�7x�,

f (u) = (
2u � 1
2u + 1

)2; u = g(x) =
1
x2 � 1; x = � 1:

�d�X �U�k�y!í �V �l�b�2 �B�K�T�H�B�+�B�i �/�B�z�2�`�2�M�i�B���i�B�Q�M �i�Q �}�M�/

�U���Vdy/ dx �B�7x �+�Q�b(2x + 3y) = y �b�B�M5x�X

�U�#�Vd2y/ dx2 �B�7y2 = 1 �
2
x

�X

�3�X �U�R�y!í �V �U���V �6�B�M�/ �i�?�2 �H�B�M�2���`�B�x���i�B�Q�M �Q�7f (x) = (1 + 2 x)k ���i x = 0 �X �U�#�V �l�b�2 �i�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M �B�M �U���V �i�Q

�2�b�i�B�K���i�2(1:0002)50�X

�N�X �U�k�y!í �V �G�2�if (x) ���M�/g(x) �#�2 �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M�b�X �l�b�2 �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �� �7�m�M�+�i�B�Q�M

�i�Q �T�`�Q�p�2 �h�?�2 �.�2�`�B�p���i�B�p�2 �Z�m�Q�i�B�2�M�i �_�m�H�2�X

�X K� �Rgè �X
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�R�X �U�R�y!í �V �l�b�2 �i�?�2 �H�B�K�B�i �Q�7 �_�B�2�K���M�M �b�m�K�b �i�Q �}�M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M �i�?�2 �+�m�`�p�2y = 3x2 ���M�/
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