
https://t.me/riazisara

https://www.instagram.com/riazisara.ir



� ���

���	
���	 
�� �� ����� � ���	 ������� ����

���� ����� 	
�������� ���� �� ����� � ������� �� ��� �����	 ��! " �#"� $� ��%�����& � ���� '()*� �� 
%� +,& �
�-�.� $�/ �0��� 12(� ����� $�3 �� �� 4 5(6�� 7 $�(����/� ��� $�(� 
)8 ���3 � �-��2 � ����� �� �� $ �2� �

	92 +�:"��� � �;��7 .:�#��< $(=
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	 %���� 9�D/ � B � (?@ C�
	92 E��� ��)F�� � !��*:2 ���� C� ����/ !� ����� 	92 $� ��(�/ � !��*:2 ���� �8�G� H�� ��I� 5(�G� �(A�
�(F� $�D�� 5� ���*I(� �� ����� J�� �� K�% $� �� �& 92 ���� C� L�G� �/��� E��� ��%�J�� ���" �@(�B� C�

M !�-�% 92 ���� f ���A�� �:)� N���@ �� 	 "�� �:" /⎧⎨
⎩ (x,y) ∈ f

(x,z) ∈ f
=⇒ y = z

	 "�� ���� ��� f ���A�� ��  ����� ��(O � b, a ����>� MPI ����� ����

f =
{
(aQ + a, R), (S, b + T), (R, aQ + Qb), (S, aQ + b), (

Q − a

T , a − b)
}

U�= U92 ���� C� 792 y, x ��V:� �� ��� �O���� ���� �& yW + y = x ���A�� ��� MX
U92 x � �G��� y ��V:� 7 |ay + R| = Qx− Yy ���A�� �� a � >� ' & �� �� ����� ��	

a = −Z(T a = [(W a = Y(Q a = W(R

y = f(x) ���A��0 �� ���� C� f : A −→ B �- 	 92 ���F ���A��0 � !��*:2 ���	 ������ �!�� "# �$�� %�
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⎩ f : A −→ B

x → f(x) , y = f(x)

	92 Rf ⊂ B �3� �� � 9D�/ ���� ��� ���.I B ���792 ���� �#�� ���#�� A ���@(�B� 
% 9I�4 �� ��

P;:�� ����>� �:8�� ��  �/(���� ��� U9D�= ���� ���A��0 	92 _��*�
⎧⎪⎨
⎪⎩

f : R− {S} −→ R

x → R
x

���� �(��� ����

U �/.� + 4 ��$� ��(�/ 7����

��+, ��#+	
���;�F  #= ��(� P, Q $� �� �& 7 "�� f(x) = P (x)

Q(x)
N�(6� $� ���A��0 !�-�% 
��(- ��(- � f ���� �(��� ����	

	92 �*\�/ Q(x) � 	 #:D%
	 #:D% ��(- ��(� �`�% ��� ��(� !��2 5�a� $(#@ ��

f(x) =
Qx

x+ R s(x) =
Q

xQ + R t(x) = W k(x) =
√Qx · · ·

b��� ��)����� ���;�@c �2��� 75��:�D� ������ C� 9�>8(� �2��� ��%���G� � ��� -.�� /�01 "# �23��� 4�

�� (?@ �& ! �4� 	 ##��� X�D4 ��� ��%�X���� ��% �� � ������ �% d8(� ��� ��)����� 9�D/ 7�(e#� �� �� 	92�
!�(� d8(� � X����[ 7��� X����RS � 7���� �� 75�D� N�>��D� �� ��� 792 d8(� ������ C� 792 �2� � 5��:�D�

	 "�� �� � �:)� H���;�@ ��� 92�� � 	92 !�(� d8(� � ��� ��)�����  \��[S �����#� 	92
��� N�(\ ' & �� � ��� ��)����� ���;�@ ���� �A��0 7 "�� d8(� ! �4� ��� ��% X���� ��% N�>��D� $���� �� �-  fPI

U92

f(x) = Sg[ + x f (x) =
x

Sg[ + x
f(x) =

x+ [
x+ RS

� hRQ � iRR N�(6� ! �4� ��%�X���� 9�>8(� j/�"  ��� 
%� X���� �  G� �%�X���� $�(� d8(� �� �F(� �� �& 92 k0�
	92 ��]� ���� �� d�A#� �%�!�� �� �&  "�� �]� �I

U92��(- ���� C� 7! �4� ��� ��%�X���� ���;�@ ���� ��� fX
	92 9�a� l2�� f(x) = x+[

x+RS �#G� ���� ���A��0 �� �F(� ��
U "  %(]  \��iS ! �4� ���;�@ 9�>8(�  \�� 7�`�� ����� d8(� ��� X����  #= � j� �&  �%� k�0(� fm

f(x) =
x + [
x + RS =

iS
RSS =

T
Y ⇒ x = Y

	 �2�  %(]  \�� iS �� �� 9�>8(�  \�� 7d8(� X���� n#� � j�
	 "�� ! " P��G� ��(- N���@ �)/� �� �� �& 92 x � �����>� '��� ��+, ��#+	 ��5��#�
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R)f(x) = Qx+ Q
xQ − R Q)g(x) = R + R

x+R
R − W

xQ−R
W)s(x) = W

xT − RWxQ − WZ

�& 92 ���(- ���� � o�] 9I�4 C� 798�- ��3 �2��� ��(� �2�� X�:& 9�I�G8 �� �& �G��� -42�#�,+6 ���	
�F�� ���;�F �� ��:4 J��� �� 7 "�� ��V:�  3�8  /(���� �D& N�(\ 	 #:D% 5� �F�� ���;�F �� $� J��� � N�(\
�� 7
%���� +,& �� � ��(� p(/ �� 
�2�� ��!(�/ 	92 f(x) = ax+b

cx+d MN�(6� �G�(� ��#= �;& '�8 	92 5�
	
�#&��� !��" ��� �� ��(� �� �;& ��" �� 5��#� �� 	98�-  �%(] ��� d:q� � !��*:2

x = −d
c , y = a

c N�(6� r(A] �� �3� �� 7 #:D�/ N�6:�� ��%�(�� 7 �#&��� ! %�q� ��" �� �& �O(A]
92 �/��� �� r(��� 92� 9�2 ��" 	92 ��" $��>� .&�� 
% W (−d

c ,
a
c ) �#G� 1] �� �� ��(]�� ��� 	 #:D%

�&  ��  �%(] �O���� �O�>� +�� ��  G� 	92 ad − bc > S �& �/��� s= 9�2 ��" � "�� ad − bc < S �&
	92 �:8�� $��� �F�� TY ��!� / �� �& 92 �I(It% '�#� �8��G� �O���� �A>� � o�] 9I�4 C� 7C�8�-(�% ����

3�%��#� ��#+	
M���� 
�#& �2��� 
�%(]��� �& �I����� ���� ��I�⎧⎨

⎩ f : R+ −→ R

x −→ √
x

�� 92 ���� ���� �� ��� � 92 Df = [S,+∞) N�(6� ���#�� ��� ���� �� 	92 f(x) = √
x ���A��0 ��

M92 '(2 �q�� ���� 
��� � $� �8�G�  63 �& ��`�� �I����� ���� 	92 Rf = [S,+∞)⎧⎨
⎩ f : R −→ R

x −→ W√x
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M �#����� ��� �� ��$� ��(�/ 	92 f(x) = W√x ���� �� ���A��0

7J�� ���F�8 �� �I����� ��(� 7 �/���� �& �(O�$��% 	�.�78� 5��#� 3�%��#� ��#+	 ��+� �� '7� 9�%8 "# �$�� %�
	 "�� �#G� �� 5����� ��� N���@  ��� 7 "�� ��8 �F�8 �u/�#= 	 "�� 9�a� !�(�% 5����� ��� �& 92 ! " P��G� �/���

U ���� 92 � � ��� ��(� ���#�� �*��� ����

R)f(x) =
√

Qx + |x− W| Q)g(x) = W
√ R

xW − x
W)k(x) =

√QY − xQ
√
x− R − R

:2;<�=>? � �#�5@A ��#+	
�/�-���� 9��� � 7�� ��D4  #/�� '(;@ ��%��]�" � ����D� �� �)F(� ���3 ��!��*:2 �&  #:D% o�] ��(� � 7���;� ��(�

M92 ��� N�(6� d��.� $��� � j� 7$(] �� ��� p(/ C� 9e;^ ,a� 	��� 			 �

D(t) =

⎧⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎩

R S ≤ t < R
RQ R ≤ t < W
RW W ≤ t < [
RT [ ≤ t < QT

1]�!��� 5(O 92 ���� !��� �% �� �:�I �& 92�%�5(O �(�� �� ��(� �O(A] N�(6� 7 �#& 
2� � ���� �� ��(�/ �- 
	��� !��GI�v(8 �:��% �& 92 k��\�w.F ���� 7�����&�� ���;� ��(� � ��� 	 "�� N��*:�

M
�#&��� P��G� ��� N�(6� 
�%���� $�q/ [x] ���/ �� �& � x �>�>4 � @ k��\�w.F ����� ����	
[x] = n ⇐⇒ n ≤ x < n + R

k��\ �-�	�9D�/ �� 92 k��\ �� �>�>4 � @ �%�	92 !��2 P��G� +�2 ��  �� ! �u�� ��& �e/ �� P��G�  ��" �=�- 
� 
�%���� $�q/ p L�4 �� E;^ �& 92 ���q@ 9�D3 C� ��� ��] �- � 92 H�(] ���� $� k��\w.F �&  "��

	WgZ = W + SgZ = [WgZ] + SgZ ��� [W] = W ,a� 	x = [x] + p , S ≤ p < R N�(6#���
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	 ���� 92 � � ��� N���@ �\�4 �B��� ����
R)[−hh] = Q)

[QR
Y
]
= W)[π] =

T)[−π] = Y)
[
R −√i

W
]
= Z)[√Q +√W ]

=

P��G� f(x) = [x] N�(6� � f : R −→ Z ���� 5�4
� �)/� ��� �� �& 92 ��I�F o(] ��� ���� �� 	
�#&���

2� ��� 	92 ��� N�(6� ���� �� ��(�/ 	
�#&��� �2���
!��& �� �� [S, R) ��!��� �� � x ��V:�  :� ���� �� ��(�/
���% jx2 	
������� 92 � � y = [x] = S � >� �

2� � ��(�/ � 
������ � G� ��%�!��� �� � !��& ���� �  #���8

	
�#&���

��� ��(� � C� ' & ��(�/ �`/�q/ ���>� ��" �(��� ��	
U92

R)y = [−x] Q)y = −[−x]

W)y = |[x]| T)y = [|x|]

:2;<�=>? '7� C#+D
�� 	9"�  %(�/ �:�a� n��:/ ���.I ��& �� ! /��`/ �e/ �� ��  /�2� ��(� RS � ��� �� � k��\�w.F o(] $(:�  ��"

	
�#& �� �2��� � �8�G� �B#� �� � ���� �� �2�2 9�\�]  #=
f92 k��\ �� @ k��\w.F �\�4 �#G�y	 [x] ∈ Z !�(�% x ∈ R �% ��� 	R

[x+ n] = [x] + n M
��� !�(�% n ∈ Z �% � x ∈ R �% ��� 	Q
	S ≤ x− [x] < R M
��� !�(�% x ∈ R �% ��� 	W

[x] + [−x] =

⎧⎨
⎩S x ∈ Z

−R x 
∈ Z

M
��� x ∈ R �% ��� 	T

	 x− R < [x] ≤ x M 
��� x ∈ R �% ��� 	Y
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R)
[
Wx+ R

Q
]
= T Q)

[x
Q
]
−

[
−x

Q
]
= W W)Y[x] = Tx

	 �#& 
2� � ��� ��(� ��(�/ �F��� ����

R)y = [Qx] , Q)y =
[x
W
]

, W)y = x− [x] , T)y = x + [x]

U92 �#�.- ' & ���� f(x) =
√
x− [x]− WT ���� ��� ����� ��	

[S, R](T {S}(W [S, RQ ](Q [S, RQ)(R

U9D� & [x] + [xQ] + [xW] + [xT] �\�4 7 "�� xQ + x < S �-  �*��� ��	
R(T S(W − R(Q − Q(R

���	 �� ����	
M "�� ��3�� 
% �� ��� r�" �� !�-�% 7 /���� ���� �� �� 
��(- 	 #0��*� g,f ���� �� �*��� ����	

	 Df = Dg �#G� 	 "�� ���� ���� �� �#�� 	R
	 f(x) = g(x) M
�"�� �:"� x ∈ Df = Dg �% ��� 	Q

���I�4�� 	 Df = R−{S} 
= Dg = R �&�=  #:D�/ ���� f(x) = xQ
|x| , g(x) = |x| !��2 5�a� C� $(#@���

	9D�/ ���� �%��A��0 �� 7 /�� ���� ��%��#�� f(x) = √
x, g(x) = Q√x ��(� �8�O � 	92 ���� � #� ���A��0

U9D� & a+ b � >� 	 #���D� 
% �� g(x) = a
x−R + b

x+R � f(x) = x
xQ−R ���� �� �B��� ��	

Q(T SgY(W R(Q RgY(R
U "��  /(���� ' & g(x) ���A��0 	 #���D� g(x) � f(x) = tan x ��(� �E��� ��	

R − cos x

sin x
(T sin x

cos x
(W Q tan x

R − tanQ x(Q
R

cot x
(R
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U /���� ! " !�� ��(� �#� .- ' & �� �F��� ��	

R)
⎧⎪⎨
⎪⎩

f(x) = S
g(x) =

[
xQ+R
xQ+Q

] Q)
⎧⎪⎨
⎪⎩

f(x) = R
g(x) =

[
xQ+R
xQ+Q

]

W)
⎧⎨
⎩ f(x) =

√−xQ

g(x) = x
√−x

T)
⎧⎨
⎩ f(x) =

√
xQ − T

g(x) =
√
x− Q ×√

x+ Q

���	 4� G��#� � 4��5��4� ��#+	 (���
N�(6� E��� J�� �% 	92 E��� ��%�J�� � ���@(�B� ���� �% �& 
�/����
�-  5�4 	92 _�@ L�G� ���� � 5(O L�G� 7�*I(� ��I� �& 92 (a, b)
�� �-  	�("��� �\�4 y = x 1] �� 9�D/ �#��3 7
�#& _(@ � �%��*I(� ��F
C� 7
�#& _(@ � �%��*I(� ��F 7! " $��� E��� J�� N�(6� �& �G��� �% ��(�
	92 �I� �A�� $��� �� 79D�/ ���� ���.I �:�I �&  ����� 92 �  � F �A��
��� 	9D�/ EI�F $ #= ��@ �� 7 "��/ ����  � F ���A�� ��@ �� �� �- ��

	 �#& 93� ��� �/(�/ �� 792�B& ��& ��q� 
�#��� ��#�
M ���`� �e/�� � ��� ���� ��⎧⎨

⎩ f = {(R, Q), (Q, W), (W, T), (T, Y)}
g = {(Q, W)(Y, W), ([, i)}

=⇒
⎧⎨
⎩ f−R = {(Q, R), (W, Q), (T, W), (Y, T)}

g−R = {(W, Q), (W, Y), (i, [)}
��2���q� ���% � Q, W −→ Y �#G� 
��� $�D��_�@ �� g ���� �� �& �= 79D�/ ���� g−R 7 �#&��� ! %�q� �& �(A/��%

	
�#& ��t`��/  ��� � �G�(� ��#= 	92
M�0��� ���/ �� 	 /(q/ ��e/ _�@ C� �� ����*:� 5(O �� K�% !�-�% 7
��(- C�����C� � ���� C� �B��� ����	

f(a) = f(b) =⇒ a = b

�&�= 	 #& �A3 �A>/ C� �� �a& 4 � ���� ��(�/ �%�5(O �(�� ��(� 1] �% �& 92 C� �� C� �G��� 7�2 #% �e/ �
�� �� ��� f92�%�5(O �(�� ��(� 1] $��% �& y _�@ C� �� �� �& 92 �#G� �� �� �:q�� �� �A>/ �� �� $��& �A3

	
�:D% N��*:� 5(O  #=
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�2��� ��$� $�(� C� �� C� � !�(�/ 
2� ��$� 7
�2�� $��� N�(\�� 7���� $�(� C� �� C� 9�G0� $��& �2��� ���
	�("��� �� ���� $�(� C� �� C� 7z>/ 5�a� C� �� �)#� N�3� �%�- 	��& !��*:2 P��G� �  ��� N�(6#���^ �� 	
�#&���

	 �#& �2��� � ��� ��(� $�(� C� �� C� �H��� ����

f(x) = xQ + x|x| 	R
f(x) = xY − x+ R 	Q

f(x) = |x| + W√x 	W
f(x) = |x− Q| +√

x 	T
f(x) = x√

xQ+R 	Y
f(x) = xW + x 	Z

U9D� & a+m �\�4  "�� C� �� C� f = {(W, Q), (Tm, W), (a−Q, Q), (mQ+a, W)} ���� �-  �H��� ��	
[(T Z(W Y(Q T(R

U92 C� �� C� ���� ' & �I��� ��	

y =

⎧⎨
⎩x x ≥ R

Qx x < R
(T y = xT(W y = xW − x(Q y = xW + R(R

�& �("��� �\�4 � � F ���A�� 7'�� � 5� ��%��*I(� ��F z�(G� �� E��� J�� ��(� �� 7 " !�� k�0(� ,�3 �& �(A/��%
	
��(- �;\ ���� $��� �  � F ���� �� 	9"�  %(�/ �(F� ��q� �� 7C� �� C� ��(� �� �� 	 "��/ ���� 92 ����

R 	�("��� !�� $�q/ f−R ���/ �� � 92 ���� .�/ $� +(�G� 7 "�� C� �� C� f �-  j�
1] ��#u�% 	92 ! " 
2� f ���� ��(�/ ���>� ��" ��
�� 9�D/ f ��(�/ $��& �#��3 �� 	92 ! " 
2� .�/ y = x

	�("��� �\�4 f−R  � F ���� 7'(2 � 5� ����4�/ ��D��/
 %(] f−R(b) = a !� /̀� 7 "�� f(a) = b �- 5�4
! " _(@ ���� �� �� �� ��� � �#�� ��F �:)� N���@ �� 	�(�
Rf = Df−R ��� Df = Rf−R �:)� N���@ �� 	92
���� C� ��� �:8�� ��� ���#�� 9�2 �� � �� �:�/ �� 	92
9D�8�& ���� C� ��� �:8�� ��� �& E���� �� � 	 %���� v(2

	
�#& ��2��� � $� �#�� � �:8�� � ���� $� $���
	�� / R

f
���� �� �O���� K�% ���� �� �2�2 �  �/(�� f $��� � f−R N���@R
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jx2 � !��& ��2��� y ED4 �� � x ��V:�  :� y = f(x) ���I��G� �� $��� ���� ���A��0 �:8�� ��� ����� 50%8
y = x 1] �� 9�D/ � ���� �#��3 79D�8�& ��(�/ ��� � $��� ���� ��" �:8�� ��� 	
�#&��� _(@ �]� �� � �)/� ��F

	
�����
	 ���� 92 � � ��� ��(� $��� �I��� ����

f (x) = W−Yx[ 	R
f(x) = xW + WxQ + Wx+ Q 	Q

f(x) = x + T√x+ R 	W

f(x) = x +
√
xQ + R 	T

f(x) = x+ [x] 	Y
f(x) = xQ + Zx− Q , x < −W 	Z

U9D� & f(x) =
⎧⎨
⎩Qx− R x < S

Tx + R x ≥ S
���� $��� ���� ���A��0 ��J��� ��	

R)y =

⎧⎨
⎩

RQ(x+ R) x < S
RT(x− R) x ≥ S

Q)y =

⎧⎨
⎩

RQ(x− R) x < S
RT(x+ R) x ≥ S

W)y =

⎧⎨
⎩

RQ(x− R) x < −R
RT(x+ R) x ≥ −R

T)y =

⎧⎨
⎩

RQ(x+ R) x < −R
RT(x− R) x ≥ R

U9D� & y = f−R(x) ���� ��(�/ 7 "�� f(x) = x|x| �-  ������ ��	

U9D� & 792 ��t��$��� $� �� �& ��!��� ���:-�.� �� f(x) = xQ − x|x| ���� $��� ���� ���A��0 ��(��� ��	
R)f−R(x) = −R

Q
√

Q|x| , x ≥ S Q)f−R(x) = −R
Q
√

Q|x| , x ≤ S
W)f−R(x) = −R

Q
√
|x| , x ≥ S T)f−R(x) = −R

Q
√
|x| , x ≤ S

M �#& 93� ��� ��" �� �/��� �� ���� C� ��(]�� r�>/ �:8�� ��� -K8��#� � ���	 4� �L�M	 N�M8
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��� $�"��(]�� �A>/ 7 /��& �A3 �- ��  ##&���/ �A3 � �`� �� �� f, f−R ��(�/ 7 "�� ��(G\  �&  ���� �- 	R
	 T � W � Q � R ��%���"  #/�� 	92 y = x

�`� �� ��`�� r�>/ �� ��  #:D% �O�>:� y = x 1] ��� ��  #:D�/ �O�>:� ��(�/ �� �� 7 "�� �I�./  �&  ���� �- 	Q
	 Z � Y ��" �a� 	 #:D% $��>:� y = x 1] �� 9�D/ �&  ##&��� �A3 �
	 T ��" �a� 7 ##& �A3 � �`� �� �A>/ ���"��� �� ��(�/ �� 92 ���� 	W

U #:D% �O�>:� �A>/  #= �� 7�/��� ��(�/ � f(x) = xW + x− i ���� ��(�/ ������ ��	
W(T Q(W S(Q R(R
������ 7 "�� C� �� C� ���� C� f = {(W, Q), (a, Y), (W, aQ − a), (b, Q), (−R, T)} ���A�� �-  ��*��� ��	

U9D� & (a, b)
(Q, W)(T (Q, R)(W (−R, W)(Q (−R, R)(R
U9D� & a+ b �\�4 7 #"�� $��>:� y = x �� 9�D/ ax + by = i, Qx− Wy = b 1] �� �-  ��B��� ��	
− Q, W(T Q,−W(W ± Q(Q ± W(R

U92 ' & f−R(T) � >� f(x) = −x +
√−Qx ���A��0 �� ������ ��E��� ��	

! q/ P��G�(T − Q(W − Y(Q − i(R
U92 N�(\ ' & �� f(x) = Q −√

x− R ���� +(�G� ���� ���A��0 ��F��� ��	
R)y = −xQ + Tx− Y , x ≥ R Q)y = xQ − Tx+ Y , x ≥ R
W)y = −xQ − Tx+ Y , x ≤ Q T)y = xQ − Tx+ Y , x ≤ Q
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U9D� & y =

⎧⎨
⎩
√
x x ≥ S

−√−x x < S
���� $��� ���A��0 ��H��� ��	

y = ±x|x|, x ∈ R(T y = ±xQ, x ∈ R(W y = −xQ, x < S(Q y = x|x|, x ∈ R(R

U9D� & y =

⎧⎪⎨
⎪⎩
|x|
x

√|x| x 
= S
S x = S

���� $��� ���A��0 ��I��� ��	

y = x|x|, x ∈ R(T y = x|x|, x 
= S(W y = x
√
|x|, x 
= S(Q y = x

√
|x| , x ∈ R(R

��A>/  #= �� f−R, f ��%���(�/ 	92 _��*� (−R,+∞) ���#�� �� f (x) = xQ + Qx + R ���� �(J��� ��	
U #:D% �O�>:�

�L�M0��2O(T W(W Q(Q R(R
U9D� & !��� $� �� f−R(x) ���A��0 	92 ��t��$��� ��!��� �� f(x) = Qx− |T − Qx| ���� �(���� ��	

R
Tx+ R, x ≤ T(T R

Tx− R, x ≥ T(W R
Tx− R, x ≤ T(Q R

Tx+ R, x ≥ T(R
U9D� & f(x) = x

R+|x| ���� $��� ���A��0 �((��� ��	

y =
|x| − R

x
; |x| < R(Q y =

x

|x| − R , |x| > R(R

y =
R − |x|
|x| , |x| > R(T y =

x

R − |x| , |x| < R(W

U92 ' & $��� ���� ���A��0 f(S) = S � f(x) = |x|
x

√R − xQ , xQ 
= R ���� �� �(���� ��	
− x.f (x)(T x.f (x)(W − f(x)(Q f(x)(R

5� ����4�/ ��D��/ � y = f(x) ���� ��(�/ ���>� ��" �(*��� ��	
U9D� & y =

√
x− f−R(x) ���A��0 �� ���� ���#�� 	92 '(2 �

[W, i](T [Q, i](W [Q, W](Q (S, Q](R

U9D� & f−R(sin x) ���� ���A��0 7 "�� f(x) = x√R+xQ ���� �- �(B��� ��	
sin x

| cos x|(T
| cos x|
sin x

(W cot x(Q tan x(R
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��#+	 �� ��P? ��6Q# ����
�G��� f + g ���� ,a� 	9]�2 � � F ��(� $(���� ���� �� �� C�& �� 	 #0��*� Dg,Df ��%��#�� �� g,f ��(�
�� o�] x �� 92 ���� {��� �(F� 
% C=(& ��q� C� �:�I 	 #&��� ��(6� f(x) + g(x) �� � x �% �& 92
x ∈ Df ∩Dg �& 
�#& r�"  ��� x �� X��:/ ��� ��I� ���% �� 	 "��/ ��`�� �#�� �� �� 7 "�� ��(� � ��� �#��

	 ���/ ��� �;�q� ��

(f + g)(x) = f(x) + g(x) x ∈ Df ∩Dg

(f − g)(x) = f(x)− g(x) x ∈ Df ∩Dg

(f × g)(x) = f(x)× g(x) x ∈ Df ∩Dg

M
��� j� 	�(" �*\  ���/ �D& C� J��� 	��& ��:q�� 93�  ��� ���� �� 
�D>� �� ��
(f
g

)
(x) =

f(x)

g(x)
x ∈ (Df ∩Dg)− {x | g(x) 
= S}

���#�� ��2��� �� 	 #0��*�
⎧⎨
⎩ f = {(R, Q), (Q, W), (W, T), (T, Y), (Y, Z), (Z, [), ([, i)}

g = {(R, S), (W, Y), (T, T), (Y, Y), ([, Q), (−Q, W), (i, R)}
��(� ��J��� ����

	 �%� ����/ E��� J�� N�(6� � fQ, f × g,
Wf
g
, f ± g ��(� 7E2�#�

�& 
��� �F(� $� � ��3 � 
�#&��� 
�D>� � X�0 ��� d��*� �� ��F � �)/� 5(�G� ��" �� 
�"�� �:"� � ��(� ���A��0 �- 
�:�/ ���% � 
% 92 ����  #= p(�B� N�(6� �& �G��� �#�� �:8�� ��#u�% 	
�"�� !��& ��2��� � |�:q� �#�� 7 ���
�#G� 	9D% ��F �� �� �(F(� ��(� �#�� |�:" ���� f(x) = √R − x+

√
x+ R ���� �#�� ,a� 	 #&��� �����

	 Df = (−∞, R) ∩ (−R,+∞) = [−R, R]

U9D� & (f × g)(−Q) �\�4 7 "�� g(x) = |Qx− R| � f(x) = x
√
xQ + Y �- �(E��� ��	

− WS(T WS(W − RS(Q RS(R

U9D� & (Qf − g)(W) � >� g(x) = x+ R
x− Q � f(x) = √

x+ R �- �(F��� ��	

Q(T R(W S(Q − R(R

U9D� & (f + g)(RQ) � >� g(x) =
√RQx+ Q � f(x) = |Wx− Y| �-  �(H��� ��	

Y(T T(W W(Q Q(R
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�� 	 #:D% ��(� 1] �� N�(6� �&  /�! " 
2� !�`:2� C� �� f(x) = x− R, g(x) = x+ R ���� �� ��� ��" ��
�\�4 ��%���(�/ �� �3� �� 	92 ! " !�� $�q/ �\�4 � 92 ! " '�B/ ��(� �� ��� �;\ ��@ ��)= !�`:2� $��%
���/ �:�I �& 98�� �  � F ���� _�@ 7�%�_�@ $��& f
�D>� �� X�07d��*�y ��F � ���� �� ��� �O�>/ �:8�� �� $(���� �

	��� d�3� N��2��� � <�� 93� ��

U9D� & f
g

P��G� �#�� 7 "�� g(x) = √Wx− xQ, f (x) =
√T − xQ �- �(I��� ��	

[S, Q](T (S, Q](W (S, Q)(Q (S, W)(R

U9D� & ���� f

Qf + g
���� ���#�� 7 "�� g(x) = −xQ + x+ Q, f (x) = xQ − Qx �-  ��J��� ��	

R(T R− {R,−Q}(W R − {−R, Q}(Q R − {R, Q}(R

��#+	 �#�+68 '.� *���
y = f(x) ��(�/ ��#� _�8 �� �& �#G� �� ��	
�#& �2��� � 5�>:/ C�& �� ��(� ��(�/ 
�2�� 
�%(] �� 9�D3 �� ��
5�2 �� 
�2�� p(/ �� �� 	
�#& 
2� �/(`= � 
)I�a� � f(x)± a �� � f(x± a) $(= �G�(� ��(�/  "�� �� +�:2� ��
��(� ��	
�#& �� �2��� � ���� �� �%�_��>/ � r�D�/ � �%�5�>:/ � �:2�)8 �B#� �� 	 �:D% �#"� �����& '�� � 5� ��%

	a > S �& 9D#� �� _�8 !�(�% ���
5�>:/ f(x+ a) ��� 	
�%� 5�>:/  4� a ��!� / �� 9�a� 9)F �� � f ��(�/ 9D�8�& f (x− a) 
�2�� ��� 	R

	92  4� a ��!� / �� �*#� 9)F ��
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	�(" !�� 5�>:/ <�� �� �% _�@ �(�� 9�a� 9)F ��  4� a ��!� / ��f ��(�/ 9D�8�& f(x) + a 
�2�� ��� 	Q
	92�)0�@ �(�� �*#� 9)F �� ���B��F f(x− a) ���


��� �F(� 	
�#& �� X�0 k �� � f ��(�/ ��� r�>/ _�@ S 
= k ∈ R $� �� �& kf (x) ���� ��(�/ 
2� ��� 	W
_�@ _��>/ � r�D�/ �(e#�y	�("��� 1D�#� ����  "�� |k| > R �-  � �("��� z�>#� ����  "�� |k| < R �- �&

f92 ����
�� �A>/  � F �#�� �� � !��� 92 � � f(kx) ���� ���#�� f ���� ���#�� �� �F(� ��  :� f(kx) ��(�/ 
2� ��� 	T
�� r�D�/ |k| < R , |k| > R � >� �� �:D� 
% ��(� �� �� �& 
��� �F(� 	
�#& �� 
�2�� � f(kx) ��(�/ �A>/

	 %� �� }� ���� ��� �)I(O �(�� 9)F �� _��>/
�� � 92�)I(O �(�� ��� �& � ��(�/ � 9�D3 $� � !��& 
2� � f �(] ��(�/ 9D�8�& |f(x)| ��(�/ 
2� ��� 	Y

	
�#& �#��3 �)I(O �(�� �<��
�%�_�@ �(�� �� 9�D/ � �\�4 � !��& 
�2�� x > S ��� � f ��(�/  :� 9D�8�& f(|x|) ��(�/ 
2� ��� 	Z

	 #:D% f(|x|) ���� ��(�/ 9�D3 �� �� 	
�#& �#��3
� d;A�� 3  :� �A��� ��#= ��(�/ 
2� ��� �):#�	 "��/ ���� L�G� 92 ���� |y| = f(x) �;& 9I�4 �� 	[

	
�#& �� 
2� � �A�� ��(�/ y > S , y < S 9I�4 �� �� � !��& Lt4

	 �#& 
2� � ��� ��(� ��(�/ f(x) = √
x ���� ��(�/ C�& �� ������ ����

R)y =
√
x− Q Q)y =

√
x+ W W)y =

√
x + T

T)y = Q√x− W Y)y =
√Tx− T Z)y =

√RS − Tx
[)y =

√
|x| i)y =

√
|x + R| h)y = |√x− R|

U92 ���� ' & �� r(��� ���>� ��" ��(�/ ������ ��	
' �u�%(T |R −√R − x|(W |Q −√R − x|(Q |R −√

x|(R
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