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(a)[3 � ] ��L<\4m����
	%F���\4m i0` ������~` J�� � � \Om��MX a�����SDJB��� W
� v�� ��!#"�"%$ A SB7 100 5'&yL(�
�)� 10  &0L+*-,<f.!#"%/ v�i �0*2143��.5�67��8:9UW~`wt
` 7�h4L;"%$�L=<;>�?�@�p0SBA�C�f�&0fEDGF<J:�%L�pD7BH�L;"%$ B, C, D fBI�o�LJ1 3#� � K�/�v<hEi
f�`�9OW�ZL"%$�fyx<�%�NMy fB<�>QV�?�JJ�
��L%O�P , x�Q.RSMy �T�9g} L4�
K�UDq�S=�ELVQ�* f�JEv W

"�$ A "�$ B "�$ C "�$ D

I  f(<�>EV�?�JB�
��L%O
P �XWBY Z 5[&�� 1 5 10 20

� K�U<q �\W(Y]Z_^;`GaE� 0 5 25 100

b 9D7�"�$ A i�"�$ B p%S(A�C b p0L 10  &0L%c~ 7�����LJ!G":�E/�v0h�i�d<p4e%v W ` t�` 7�"%$
C if"�$ D fUx<�Q�(�
��LJ!V"L�E/2vyL<S�g�8 h�8 8  & b p�7�iw�0*ji:k;d � v W�l�mEL(i:k<LB]0pn U<q��?z�o�fJ/ vIf<S:7:Z4"�$�p�<;>�/2v�����L=O PV��KMLVQ)* fBp �/�8VqD�B�
rLst* tvu
(b)[6 � ] �EL(��	QF���\ m2f(wQ�0�:;#x0v W h0h4p α, β S��y�p � vwW

z z�� x{�|
αx + βy ≤ 1

x ≥ 0, y ≥ 0

hUL<\4m#dIz;}<X��E^�wL9 ~DL , α, β f��B/ v�� ���<# {;| �4>#eBJ�� �:W#�J�2fI7_hUL<\4m#d����%T
V�?�fDJ�v=9 ~BL%������# {�| 7�������f�J�v(94~BL%�����D# {;| f=w%�%��^M>Ge�J#� �IW
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2.

��LB�
	%F���\ m (P) f%w0�Q�y;�x%v W

z�o�� −3x1 −2x2 −4x3{�|
−x1 −x2 −2x3 ≥ −4

−2x1 −3x3 ≥ −5

−2x1 −x2 −3x3 ≥ −7

x1 ≥ 0, x2 ≥ 0, x3 ≥ 0

(a)[2 � ] hUL<\4m�L�����\ mt� >#eBJ�� �:W�����LBR�>���q����yW
(b)[4 � ] m	��LD\Om (P) i�g%L
����\4m�f���/�v����� {;| � >#eBJ�� �:W
(c)[3 � ] x1 = 2.5, x2 = 1.5, x3 = 0 S�m���L0\Om (P) LOz�}DX�p � v W�����\Om�Lyz�}�Xt���G~DJ
� �IW
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3.

(a)[6 � ] �EL(��	QF���\4m [P]

[P]

z�o;� c1x1 + c2x2 + · · · + cnxn{;|
a11x1 + a12x2 + · · · + a1nxn = b1

a21x1 + a22x2 + · · · + a2nxn = b2

...
...

...
...

am1x1 + am2x2 + · · · + amnxn = bm

x1 ≥ 0, x2 ≥ 0 · · · , xn ≥ 0

L
����\4mGd [D] L:Q�* f<JEv%hEi=�JlE]0L�����f_`�9�d��B��� `MJ#� �IW

[D]

z z�� b1y1 + b2y2 + · · · + bmym{�|
a11y1 + a21y2 + · · · + am1ym ≤ c1

a12y1 + a22y2 + · · · + am2ym ≤ c2

...
...

...
...

a1ny1 + a2ny2 + · · · + amnym ≤ cn

(a-1) \ m [P] � T�����	�
;	�f��� `?JG�M� ( ���Vr �4> ��qD�:� ) W
(a-2) (a-1) p�� u[8L90\4m�L
����\4m��Bwga�}wJ#� �IW ( ���Vr �4> ��qD�B� )

(a-3) (a-2) p�� u[8L90\4m�L��;y���i�� �#���
>�/�v�i \Om [D] d�� u[82v0h�i(��� `MJ#� �IW
(b)[5 � ] \4m [P] L�����L����DX x = (x1, x2, ..., xn) iM\4m [D] L�����L���DX y = (y1, y2, ..., ym)

f�� `w�<7BT��
�
n∑

j=1

cjxj ≥

m∑

i=1

biyi d�� } �;w�h�i(�"!$# `MJ��M�IW [P] i [D] L%i��4�#��%&����!
#=/�v0h�ijW
(c)[4 � ] \4m [P] d�������J2uEqB7Q\ m [D] S%�;�QT%V�?�f<J�v%h�i(�"!$# `MJ��M�IW�JIxQ7�!$#%f
x0�%�%S (b) p�� `�9IT����#��%&�B��^U�B�yW
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4.

[7 � ] �EL(��	QF���\ m#d����Xt�%^�w�t2KV*jt<7�������W��	�EL�I��
���B� %&�B�� �`MJ#� �IW

z�o;� −3x1 −x2{;|
−x1 +x2 ≥ 1

x1 −x2 ≥ 3

−2x1 −x2 ≥ −2

x1 ≥ 0, x2 ≥ 0

�����
: z	���%>�S%��L��~} W

za = 2 +1

2
x3 +1

2
x4

x1 = 1 −
1

2
x3 +x2 +1

2
x4

xa = 2 +1

2
x3 +1

2
x4

x5 = 2 +3

2
x3 −3x2 −

1

2
x4
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5.

(a)[3 � ] W�� ��fUx �0v �������	��
 f(wQ�0�� # ` J�� �yW
(b)[7 � ] ��LB� 	%F���\4mt� , z o��������t�4qE� 9�W��	�#��% ���UX�eDJ�� �:W�JBxQ7��C	�Q>�S
��� �%>�fDJ�vUL<p�������W��	�G��% * ����SDJB�yW

z
o�� −x1 +2x2 −x3{�|
−2x1 +x2 −x3 ≥ 0

−3x1 −x2 −x3 ≥ 0

5x1 −3x2 +2x3 ≥ 0

x1 ≥ 0, x2 ≥ 0, x3 ≥ 0

�����
: z	���%>�S%��L��~} W

z = 0 +x4 +x2 +x1

x3 = 0 −x4 +x2 −2x1

x5 = 0 +x4 −2x2 −x1

x6 = 0 −2x4 −x2 +x1
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