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        )( (,��
��* %/	 �� 
(. ��	���-�	
 2��	
: 

#$%�&���$ '()� *+& ���,� ��)�&� -��� *+&�� -�. 
 
�. ��3	
 4���!: 

 .���/ �,01 2�$�+3��� ���4��� (0&�� 5�$ ��&40�� ��60�� 7+8 9,� :;�� 5�,�%�� ��
 �<� =40��� 2#%� >�& �$�+3��� ���4�� 25?1 (�0&@�. 

 
5. �����	
 ����	
: 

� -��� �0+&�� -� �<� =40��� 2�(��� #)� .���/ �,8 �A�+8 	+3�� ���/. 
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 7��	
 �
��&�: 

 >�& .�<���� .�<�+� ��+4��� 3&��� 5?1 2�� �&&B�� ���,C� .���/ �,8 -,0�
D�),�. 

 
). 789�	
: 

(�0&@� -1 .(��&��� .���/��. 
 
1. ����:�	
 ;��	
 ������: 

�� E��,&�� F�(G� *�$$ :/4(��� H,$�� ���� ���%,�� �&��&�� E���� '�<I -�� 2����4<
�%,�� D(8 7+8 .(3�&��$ :/4(��� H,$�� ��%� �A�6) 5� -����. 

 
�.         )1 (���,� 
 

�J  ��%,��$ K���<�� ��,�$ ��L�8 M%<� '()@� #��@� 5N$ ��+8 ��%,��$ ��(1@� K��<�
H�; 	$&� 2��L�8 M%<� �. 

 
� J ���& #��@� (O4� ��%,�� ($�0� '()� #��� 7�I �A+��<� ���� �

>���4� #�N$ ����8 �8(&$.     )(,) (���,� 
	 J  2��8�$&�� 2����� �A��I ���<, -��� �,(��� (��&�� ��%,�� ���<,

�A��I ���<, -��� E���)��� *+&�� F�(G� ��%,�� ���<,� 2��(AG�. )(,) (���,� 

 
�J �%�� -3���<�� �$&, 	�+%� P,N$ *L����� >8�!� >(0�-,�,: 

 
 *L����� >8�!�   =  � 

  -,�,�%�� -3���<�� �$&,      
 

 7�� :�B� �;�� 2D�),� >�& *L����� >8�!� 5?1 -,�,�%�� -3���<�� �$&, *��(� ���,8
��%,�� ���4 -1 R��4,��. 

 
 7�I :�B� �;�� ���/� >�& *L����� >8�!� 5?1 -,�,�%�� -3���<�� �$&, D�),� ���,8

4 -1 *&������%,�� ���.      )5 (���,� 
 
=.         )1 (���,� 
 

-+4�� ��(�C�   
1) Total Revenue (TR) = PQ= 700Q – 5 Q2 

��+4�� >���4��� 
Total Cost (TC) = 10 Q1

2 + 20 Q2 
2 

 

            Q = Q1 +Q2 

-+4��  $(�� 
Profit (ת) = TR- TC 
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Q – 5Q2  - 10Q1 700 = ת 
2 – 20Q2

2 

5(Q1 + Q2)– (Q1+ Q2) 700 =  ת
2-10Q1

2 – 20Q2
2 

 

1. a10 -700 =     תQ1= 10Q2 –20Q1 = 0 
    aQ1 

 

2. a 10 -700 =    תQ1 - 10Q2 –40Q1 = 0 
    aQ2 

From equations (1) + (2) above we can solve for (Q1) & (Q2) 
 

 ����0� 5�)�) + (� ( ���� ��V�I 54�� W68�(Q1) � (Q2) 
 

Q1 = 20                                                                        ) �(��68  

Q2= 10                                                                         ) �(��68   

Q= Q1 +Q2= 20 +10=30                                               )�(��68        

P = 700- 150= 550      )( (���,�  
 
�(   TR- TC = 21000- 10500= 10500 = ת (2 (��,�  
   

�.         )1 (���,� 
 

-.-�X� �<,�� 7+8 �4(G+� (�0&��� ��V���(�&� 5�4�  : 
 

�J  �0+&+� �$&,��$@� 7��)�<�� 5� ($4� ��(0&�� 	+3�� �,�(� ( 5� �4(G�� 7+8 5?1
�� W;� (0& 5� D�)��0������ ����&�� .���/ -�����$� 2-+4�� ��(�C� .���/� �0+&. 

        )( (��,� 
�J  ��,�O�� �0+&+� �$&,��$)�<�� 5� #�� ��(0&�� 	+3�� �,�(� ( 5� �4(G�� 7+8 5?1

�0������ ����&�� .���/ -�����$� 2-+4�� ��(��� .���/� �0+&�� W;� (0& 5� ��/�. 
        )( (��,� 
�J,��$  �O��O�� �0+&+� �$&)�<�� :��&� ��(0&�� 	+3�� �,�(� ( .���/$ �4(G�� E��� F��&

(ON�� 5� -+4�� ��(�C� 5?1 P!��)�$ �� (0&��.  )( (��,� 
�. 

�J 7��@� ���<�� : 	+3�� 7,<,�� #���� 	V�� D(0�� 7,<,� 5�4� ���,8
(!�� F	0�� 6�<�� >�& H+A�&���� Y�,��� 5� #4 5?1 #���� 	��& 5� 54� 2-$�

 7,<,�� D(0�� 7,<,� 5� #4 #�� 7+8 ���0�& (O4� #�<��& 5� �� (O4� *1��&
��(0&�� 	+3�� �,�(� 7+8 H�;4� 	+3��. 
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)(,) (��,� 

�J ��,�O�� ���<�� : ���8 ��� 	+3�� 7,<,�� #���� 	V�� D(0�� 7,<,� 5�4� ���,8
 �,�(���):���8 (>�& H+A�&��� 5?1-$�(!�� F	0�� �1�4 #�<�� . 
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In this problem, y= overhead and x= units produced. 
 

(a) X Y XY X2 Y2 

 40 191 7,640 1,600 36,481 
 42 170 7,140 1,764 28,900 
 53 272 14,416 2,809 73,984 
 35 155 5,425 1,225 24,025 
 56 280 15,680 3,136 78,400 
 39 173 6,747 1,521 29,929 
 48 234 11,232 2,304 54,756 
 30 116 3,480 900 13,456 
 37 153 5,661 1,369 23,409 
 40 178 7,120 1,600 31,684 
  

ΣX=420 
 

ΣY=1,922 
 

ΣXY=84,541 
 

ΣX2= 18,228 
 

ΣY2= 395,024 
 
X = 420 = 42  Y= 1,922 = 192,2 

10 10 
 
b- ΣXY- nXY = 84,541 –10(42) (192,2) = 6,4915 
 

    ΣX2- nX2  18,228- 10(42)2 

 

a= Y- bX = 192,2 – 6,4915(42) = -80,4430 
                  ^            

Thus, Y= -80.4430 + 6.4915X 
) ����,  (                  

  ^                       

(b)    Y= -80,4430 + 6,4915(50) = 244,1320 
          )� (��,�  

 
(c)     se =  ΣY2 – aΣY- bΣXY 
                      n - 2    
 
             = 395,024 – (-80,4430) (1,922) – 6,4915(84,541)  10,2320 
            8 

 )� ( ��,� 
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�.         )? (���,� 
 

 
 

Step 1: The feasible region is sketched.    )5 (���,�  

Step 2: Corners are (0.0), (0.5), (2. 4) and (10. 0).  )� ( ��,�
             3 
Step 3:  
 
Corner Objective function 
(0,0) 3(0) + 5(0) = 0 
(0,5) 3(0) + 5(5) = 25 
(2,4) 3(2) + 5(4) = 26 
(10, 0) 

   3 
3 (10 ) + 5(0) = 3.33 
     3 

      
 
Maximum is 26, which occurs at (2. 4)     
          )5 (���,�  
 

=. )@ (���,�     
 

Determine the equilibrium prices of three interdependent 
commodities, which satisfy. 
 
2P1 + 4P2 + P3 = 77 
4P1 + 3P2 +7P3 = 114 
2P1 + P2 + 3P3 = 48 
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Solution 
 
In matrix notation this system of equations can be written as:  
 
Ax = b  
 
Where 
 
 2 4 1  P1  77 
A= 4 3 7 x =  P2 b=  114 
 2 1 3  P3  48 
 
The inverse of the coefficient matrix has already been found in the 
previous example and is: 
 
 1/5 -11/10 5/2 
A-1 = 1/5    2/5    -1 
 -1/5    3/5    -1 
 
So 
 
 P1     1/5  -11/10    5/2 77  10 
 P2 =  1/5              2/5       -1  114 = 13 
 P3     -1/5    3/5       -1  48   5 
 
The equilibrium prices are therefore given by 
 
P1 = 10, P2 = 13, P3= 5 
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 �3+) �A��� 5�4� Z�<$ E��V���(�&��� #��8@� E�&��& 5�$ ��(���� D0$�� *�3�&� � ��
��[�� �;� ���/I ��[$� 2�A,�$ �<!��D E�&��&�� 5�$ 5��$��� PV�� ���<�$ ��%, >�& 
������� 3�%,�� #6) 5� E��V���(�&���: 

 
�.  ��L�$� E��V���(�&�� /4(� ��,�$ ��+)���� ����K,��� E��60�� 7+8 -L�$� E�&��&�� /4(�

��V(�)�� �A�L�$ *� ��K,��� E��68 7+8. 
�. #$� 5� #�0�� �� H�+&�� \�, ���<�� E�&��&�� 70&� 70&� ��,�$ 2E�(��C� 

.(�[���� ��V(�)�� �A1�(K� ��K,��� �AV��� 	�+&� ���<� 7�I E��V���(�&��. 

�.  2E��V���(�&�� 5� ��$&, (��� ��(�(��&� E�; E�&��&�� 5?1 2��(�(��&�� Z�< 5�
#V@� �+��3 ��(�(��&� E�; .(�)@� 5� Z�<. 

�. ��$ >��� E�&��&�� 5?1 2	�4(��� .��8I Z�< 5�� ���8I ��,�$ 2��%0��� ��8� �3�&$
.��0�� E�($)� E�,�4�I 	+3�� E��V���(�&�� 	�4(�. 

�.  �A,?1 E��V���(�&�� ��� 2�+O����� >������ W�V� 	�+3��� H�+&�� \�, E�&��&�� ��<�
��$&, ��$�O E��4�+& M+)�. 


.  ��V���(�&�� ��<� ��,�$ 2��V���(�&�� 33)�� #6) 5� E�&��&�� �&( ��� E���V���
��V(�)�� �A�L�$ *� ��K,�+� ���0��. 

�.  E�(��C� #$� 5� ��<� E��V���(�&�� ��,�$ ��,��� E�(��C� 7�I �A!���� 54�� E�&��&��
3%1 ��+0��. 

 
�.         )) (���,� 
 

 5����$ H�;� 2:(�V��� #V&�� -1 #V&� 5� ���(��� �4(G�� 7+8 5?1 5�,�%�� 3�(G 	V��$�
 H����� �&� ��/+� �A,� ��4 2P&(��� :;�� 3�G,�� �0�$3� �A,��,8� �A���&�( (��%�� �4(G+�

 P�1 #�0� :;�� �+$�� -1 ���0� �� ��� �%1� (��1��� H&�$ H�;� ��$&�<��� #��@� ������8�$
 ��,�,�%�� .(�0&���$ ��/���� �A�+8 	V� 5��<@� D0$ -1� 2�$�(!�� D�(]@ H�;� 2�4(G��

 �A�K,� -���-+� �� ���(��� E�4(G�� ���/� ��� 5�� 2�+$�� 5�,���:J  
 

�. �<�� 5^ -1  (������ H����� �A1 2�4(G�� .(��I -1 >(���� ��(<$ H����� *����. 

)� (��,� 
�. W(�] 5�� .(G�$� H����� 7�I ��0� �4(G�� P%%<� :;��  $(�� -1�� 5I. 

)� (��,� 
 

�. @�� �4(G�� 5�$ ��,�&,C� E��60�� /�/0� �+��0��� =�&� 7+8 �A0� �+��0���� >�(3
PL6�8� H����� 5�$ ���)G�� E��60�� 7+8 ��,$��� ��+�!����. 

)( (��,� 
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��*A��8	
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+�	
:     )�( (��,� 
 
�J-+� �� E�(�A��� \��,� ��� 5�� :J    )@ (���,� 
 

�J ��&���	
 �
����	
 (A conceptual skill) :������ (3@�$ ���)��� ��(K,�� ���
 #4�G��� #< 7+8 .(�%��� �K,���� -+�+<��� (�4���� 7+8 .(�%�� #O��� 2���+0���

.�%0���.      )5 (���,� 
�J �������
 �
����	
 (A Human skill) : ��V #4G$ #�0�� 7+8 .(�%�� -��

 ��B($ �A�+��0�� �A&�&�<�� ��(1@� (8�G� ��(�<�� 25�()X� ��(1@� *� 5��0���
,I��,�&.      )� (��,� 

�J ���:	
 �
����	
 (A technical skill) : E�(�A��� ���)�&� 7+8 .(�%�� -1 #O����
��A���� #��8@� ���N� -1 .($)��� ���)����� .F��4��. 
)� (��,� 

 
 5� �A,� 	+3�� ��+0�� .(��C�1 2:(��C� '��&�+� �%1� �$�+3��� .(�A��� '��&� >+�)��

�� '��&� H+��� -1 ��(��C� E����&��� *��V '��&��� 2��1(0��� E�(�A��� 5� *&
 '��&� H+��� 5� -[$,� �A,?1 ��,��� ��(��C� E����&��� ��� 2��,�&,C� E�(�A�+� �A46���

��,��� E�(�A��� 5� *&��. 
 
�. ��K,�+� ��0�� '��&��� -1 ������8� 54�� -��� ��V���(�&�� #L��$�� 5� �8��V� H�,�� 

-��:        )@ (���,� 
        )�,) (�3B� %/	 ��,� 
�.  ��,�� ��V���(�&�Growth Strategy : H�+V #�O�� ��V���(�&�� .(��C� 	��4 (�G�

 H�V(Glueck & Jack) -1(��� (Harvey) �,�����(� (Rue & Holland) 
 =�����(Thomas)A,�� 2.(�O4 	�$&� ��,�� ��V���(�&� ���0� P,� 7�� � : 

• .��< E�$+%� E�; �8�,� -1 #�0� -��� ��K,��� F�%$� E�$O 7+8 �K1�<���. 
• ��K,��� ��+8�1 M�%<�. 

• #!1@� �� ($4@� 5N$ �L�&�� ��%�8��. 

• .���8 >�(3� 5� ��K,��� �AAV��� -��� ��V(�)�� 3�[!��. 

• �����$� E�0�$���� _�$(@� .���/� ��,�� #6) 5� ��K,��� .(&� E�V�< \�$GI -
��/1��<� ��(�V� .���/. 

• �V<�� E�������� M�%<�. 

• 5�/AV���� ��K,��� 5�$ ��60�� ���%�. 

• ��V(�) #��8� -1 *&���� �,8 M$3,� �;�� 2��1�([V�� E���(��� 5� .����&��. 

 
�.  (�(%�&�� ��V���(�&�Stability Strategy : 70&� :;�� >�A�� �� (�(%�&��

�&�� >�A$ P%�%<� 7�I ��K,��� -���� ��V(�)��� ��+)���� ��L�$�� #���0�� 7+8 .(3
 ��0�� 2��������� E�$+%���� ��&4�� >�(K �AV��� 7�I 	;$;��� 5� ���< 	$&�

7�I (�(%�&�� ��V���(�&� ������8� 	�$&�: 
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• F��@� �;� (��[� ��8 7�I 70&� -A1 H�;$� 2�AL��� 58 ��K,��� �!(. 
• �� 5� #�8 '��&� 7�I #���� ��8.(3�)�. 

• �+��4��� �<!�� .(��$ ��L�$�� E�(�[��� H�(�I ��8. 

• �A,� .��<� 3�(G H�,� P,?1 2��V���(�&�� W;� ����8� _�V,��: 

J �A���< .(�� -1 ��!,�� �+<(� E+�� �8�,� -1 ��K,��� ��V�. 
J ��/���� �AL��� -1 ����< �<V�, ��K,��� 5I. 

J (�[��� �L�3$ ��K,��� �A�1 #�0� -��� �L�$��. 

 
�.  R��4,�� ��V���(�&�Retrenchment Strategy : W;� 7�I E��K,��� NV+�

 ��%� -��� 	�$&@� ��� 5�� 2�� �%�(3$ �A���8� 9�+%� -1 	](� ���,8 ��V���(�&��
 R��4,�� ��V���(�&� ������8� 7�I E��K,���)*V�(��� (-+� ��: 

• ��8� �4(G�� E�V�,� �A� D(0�� -��� ��&1�,��� 3�[!�� .�(�V� 7+8 .(�%�� 
M�&�� -1 �&1�,��� E��K,���. 

• ��������� >�(K�� : >0!� �(����� (1�� ��8� 2R��4,��� ��&4�� >�(K4
��(�]� -��4<�� �8���. 

• �4(G+� ��V��,C�� ��+�[G��� .F��4�� >0!. 

 
�.  �3+�)��� E��V���(�&��Combination Strategies : ������8�$ ��K,��� ��%� Z�<

 (O4� ��V���(�&� 5�)R��4,�� 2(�(%�&�� 2��, ( 2��V���(�&�� #��8@� E��<��
 F�(VI 7+8 .(�%�� H+��� Z�< -,�/�� *$�����$ �� E���� =�, -1 ��� H�; 5�4��

��V���(�&� 5� (O4� 5�$ �$�4(� �� ������ . 

 
 ��A� �,� ��V���(�&�� 5?1 2��V���(�&�� #��8@� .�<� '��&� ��0� 7+8 ��� #��8� .�<�$

 E�$�VI 7+8 #��<�� #6) 5� �L6��� -V���(�&�� #��$�� ���<� ��+�8 (�<���� 2.��<�
.��<�. 
 
=.        )@ (���,� 
 

4G$ (�[��� *� #��0��� �A�6) 5� .(��`� 54�� -��� M(3�� 5� ���0�� H�,�#�A,�� 2-$�V�I  : 
 

(. �C�D�C
� 7����	
 :[���$ 5��+0� 5�+��0�� #0V#�<�& -��� ��+$%�&��� E�(�. 
       )( (��,� 

 

�. 4�9�	
� E
��FC
 :(��[��� ��+�8 -1 5�+��<��� 5���%��� #�)�I.   
       )( (��,� 

 
5. 7��	
� %����	
 :-+$%�&��� (��[��� #V� 5� E�(�A��� #%�� 	�(���� 5�&<�. 

 
)( (��,� 
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 . ;�:�C
� ��9��:�	
 :%� 5��,� 5�;+� /1��<��  ,�(��[��� ����.   
       )� (��,� 

 

�J ����8C
� $�����	
 : 6O�� 5�4�� ���<� (�)�� (��[��� 5����%� 5�;+�� �0� (��< M+)
�8��V�+� �3�&� ��.     )( (��,�  

 

1. ���9	
� H��D	
 I
�/�
 : F�(���� 7+8� (��[��� ����%� -1 �8�$�� M(3�� #�� -��
	�+&@� �;� ��$,V�� 5�.    )( (��,� 

 

 


