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Chapter 3
Linear Programming I:
Simplex Method

Minimize Fe - = 2%, + %y = 53y
SLL‘JJE’,E,“(C to

ey - 23X +7ca+ ?(4 = ¥
T3IX S+ Zxp + Xy = 1§
*-21,-’12-&-22'3_3&6:4
K, Ky, N3 unresﬁrt‘ct&c!; ""_4 =0, %g 20, e 2 o
) + -
W m— R— N > -£ -
Define N S x; with A, o, X, zZo ; [=4,2,3
Fu‘nai Pro‘:!em:
e - + - “+ -
MinimizZe ;?;-» 22 - 2 ox®, + Xy -, By A+ 5%y
S'L!.EJ‘EC'E {'a
+ + - + -
Xy TmEL - 2%y 42X, + Xy - %y + X4 = 8
-+ - + -
=3 4+ 3R, + 2 Xy — 2Ky 4y = (g
-?_ztl+27c,Wx;+x;+zx;~_zx;_.xs:4
+ . -
L0, 4= 1,2,3 ®X; Z o, 4= 1L,2,3
nl: BD a3 &:: 4‘-;5)6
Minimize Fe—-f=—x +38 ey
3.2 . £
. u

—'2.75"{" S‘Zz_ -+ X;__—; 35
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X 20O,

Fraal breblem :
Mia i + - + -
Mimize Fe — % 4+ % + 8 ¥y - 37-2
Su‘:}ecﬁ te
3n,t 3w f 2, o 2 %y —x3 =6
~2 7 42 %7 45 n,t - Bx, 4 xs = 35
9‘:;‘_30)4_:[,2, x: 20, Jl=1,2
x: 2o N L=3, 4, 5
GRy = 2%a 4+ 3 %a = [I (E.)
3.3 ’ |
4%+ Txa+ Ay = 2| (€2)
X+ 8 %2 + 9x3 - 4% (E3)
ENre = Frogxat § %3 oz 4 (B4)
(€e)-4(e9)= Fore-3 = a4l (85)
E :
(Ez)':'zf- = ”xr_g-%_ 9{?_+~é~x3: _24_:L (E¢)
Ez) -5 (& 29 13
V-5 &) 3 Do+ 2wy = 2238 (&)
3
75 (8s) = Xp - g %3 = ﬁz—‘ (s)
)+ 5E) 5 e B oxy = LT (g
239
(E'I}' T(‘ES)% Az = 3 (Em)
E) - BEy» 2= S
3
(ES) +?~—?(Em) = Xg= 2 (Em)
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Let reserveir co.Fa,cH:j = %
e and Wwater released to irrigation district = xg
Assume Reservoir (S ff“&& by end of wet season
and EMPI{:!EJ bj end of Cﬂrj season.
Minimize $= 5.4 %5 + 8.4 %2 +25 z, = 25 2, 4 13.§ %,
sub\jec{: to ‘
4-5&-:06-%- Li2 x—meworfs*mg - Xy Z 0+ 3 Xg (We‘{: Sezcz,s:an>
or '5"2*;06_.2:|-—-o»3 X, = o
1.E+ro6+0'3*’°6"o;2 £ ©0° 4 X, = 0.7 X3 {summer S’eo.«S’orQ
oY 12 *rog-f-x.mcc“?%z > 5
X, Zo, %o Z o, 4.5 5105 = )

,4x\—-‘?7c2»{~ :>_<x3-_—-8
3“"\4"4%2 - 5 %3 = ~§
R Xg — 8 X3 = - 34

“l“%?{z_-#"-"z-?% = —2
7 13
29 _ 21
=+ Xy T e 3z 24
N4+ O N - 2T _ _— 38
37 37
K, EE - 8
S ]
- 125 _ —8lo
37 - 2
%2 = 4
?ﬁ' = 2

(T.)
(zo)
(e )

(II\) = '2;’ (Io)
@) = (=) -3(T)
(@m,) = (@D -5(T)

(Iz> = (I,) + % (Ii)
(IE:J = %(IE,)
(m:z) = () - %3_ {33:7_)

(m's) = _‘% (2, )
@I3j = (IL7.> + “;(EE?)

(13) =(T2) + é"?_; (s )
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2Ky + %o + %3 =9 (Ioj

X, + Xy + H3 = 6 (@)
2% + 3%, 4+ X3 =13 (z=,)
x, =3 )= (T) - (Ts)
%= 2 () = (W - zo)
Xy + 3%, + %3 =0 @) = (@m,) «(m) - (2)
%y = | (=) = (@) - @)-3@)

=3, %= 2, wy = i

Moax imize f= 2% +6 %2
subject to g = =% + %z -1 =0
g,= 2%1+ Xz-2 =0
x; 2 o0, L= 2
g, =0 X (~1,00,0,1), (L2), (2.3
g,=0 of (-1,4), (0,2),050), (2,—2)
Contours of £ = 2% + 6%,
f=-2 at (*lzc’);(t,“-}),(;,u_g_)
£= 2 ok (i,0)
£z o ok (o,0), (3,~1)
f=6 of (0,1}, (3,0)

F= Bk (1,%), (2.D)
Gra«éo%’c.cu( Gfahm‘zai'ioh gives:
3= (5. 4)

% 2
7= 8%
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&

L

opTimum ( 3 -é'—)

z
373
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3.8

Mimmize L= - 3x,
ect t -
SUEQEC o 31 .
0 =

{ =

?17‘0 @f (O, 53, (
Contours of £ = -3

{—:0 ai_ (2)3>} (o,

+ 25,
Xy 4 Ap—§ <o
xy 2 4

Xg_i@

5,0

X4+ 2%z ¢t

@)

femiz ok (2,-3), (55 13), (40)

;:lba.i' (0,5),(2,8)

$ = —io b {(4.1), (2,-2)
G!’O'GJI'H:CG-K Odvéilml'zodt_‘—on 9“\[&;:

7= (1)

with £*= —i2 &y y
/
/:g.zlo
77 /
r4
/7
£ -
h/ /!
q 7
% , ,
5 //
//// f‘:O/
// ﬁ /
A
i .
/ G Femiz,
1
32’ ; //
J -te / ’
7 /
2‘5“ /
4 /
1 /
{4 /
; /
¢/
< //. ALy 4 e {
@ ! z _?,/ f 5\6‘
/ /S
/ /
/!

113



Minimize -F: 3%, + 2y Suﬁgec% to 5‘: 8%y + %y — B =B
3.9
Fp T LH Xz —6 =0
Js= X+ 3%, ~6 Z 0
54-‘: xs*f*G"Cz—SZ o
X, o, Ky, = O
?;:O ok (0,8)3 (%,o)
52“—:0 v (c,6), (3;0>
537—0 X COJZ)J CG:C)
3:00f (O’%))(830>
d Hr “
N Contours of & = 3%+ 1%2°
At
N =16 af (5,8), (2,5)
N
N £ r L, 16 -
ol F=u% ot (3, 5), (e:-3)
3
\\ Gra,f:fm“::ai O}o{‘;'mfza,{';'an 3?\/&51
5 /— 3 T
) XT= (2%51%)
A 0= 16 el * 3
Ny - Wi F =95
\\
N \
\\ 6\\‘ \\
.Y AY
. 3/\\-» X 2
F=5 N TINE
N N

‘ -+
p//////‘

gPTImum

?zf:o TR \ <y

- - \\ A & s . -

- TR, R
\ . »

\ -
N 33"—0

;E:O \ . \
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Mfm‘mize -5—'.: ?cll ?C:_ (1)

3.10

Subtjecf to 7-13 x;' > 83 2)
xq 7‘; z &'34 )
x( xi < e C)
x, >0, Xy >0 5)

Ta.hfnj logarikhms 5 E&s. () t (5) become .

Minimize Fom 2%y 2')(4 (€D

SLL‘:J‘QC—'{? tc

3xg+zxq > 3 (7) Top 3|—; 3."3‘?23‘4"‘3?—5’
3+ 4 Xy z 4 (s)

or ?z-_-_ Xzt 4 Xy —4 =
2x3+3z4 = 9 L '

(g) or 3332,‘3_1,314-;5@
x3 2 —w {1e?
14_?_ - ou i)
where Ky = Jon ¥y, Ky = An x, Gz

g‘:o.aﬁ? (}(3:0) X:{'::[-5>, (fac))(zz"’l'g);(;;*g)
52:0 ok (‘13:0,7‘4:‘>.> (4.;,0)

?3::0 ok (7‘3"'"’—93 Ay = '%}J (0'5)0)9(5’_3’)
4

A
Gra-;a%g‘cmt op-b:‘mx‘za,'&:'ora :

(Ne feasible point exists)

o No solution.




" THEOREM 3.6 Ler S be a closed convex polyhedron. Then the
minimum of a linear function over S is attained at an extreme point of S.
Proof: Suppose X* minimizes the objective function ¢7X over S and
an equivalent minimum does not occur at an extreme point.

Then eTX < ¢eTXe, i=1,2,...,p

where X are the finite number of extreme points of the poiyhedral set.

Thus, for <M< ],
METX® < MeTX e
and
P £
3 MeTXF < 3 heTXe =
(L3 Jexl .

Now choose A; == A% s0 that

4
Z KX, M2 0and 3 At

=] =i

This is possible according to the Theorem 3.5. Thus the inequality (E,)
becomes

14 b F
$OMCTX* = eTXF < 50 AFeTXe = o7 37 A*Kf = cTX®
jmi [m1 p=l
which is a contradiction.

In

1

@ Maximize §= éx; 7 A
subiect o
jest Lo 3= T4+ 6y - 42

jzm S5x+9% —45 <0

Jo= —z £ -

Se=~7 = o
ji':" ak (e,7), { 6,0) Feasible spoce=
Gozo ok (0,5), (9,0 ABCDEA
Je=oat (e,~%)5 (459, (7.3 obtimum solution:
Contours of £ = 6x+7% §*= Foimt A (3%;3&'
$= 2y af (4,0)amd (o5 Z"/’i) ( )_5_7(

f

$= 26 oF (6,0) amd (0:36/7_)

S 2
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=0
3
*
F = 41,9081
. \\ .
=W OPTIMUmMm POINT
~ . % _ 3 *_ 2
\\\ ‘\. /(%—3;‘;";7-—-3-“?
\\\ A -,{‘~

: ?3=T~o
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@ This problem s some as TProblewm 3.12 except thal 54 cnnd 75

are not Pmsan‘c here -

Fea,gfble' spece = PEABC &
3
GFtl'mum sc.lu.'i::‘on | "x",# = Pofn,{‘.' A= %g;—' }, g.ﬁ: 4. %09
ER
Vi ximize ;SZ: 19 —1-7%

-3.14 Su,EJe,dc to gé’ <0, 4= 1,2,3,4,5 (af in Problem 3.12),

contours o:f-' L = 9%+ 7H
F= 76 of (4,0) and (2, 2)
£= 104 of (573,173) and (454D

Feasible space = ABCDEA
e
Ofatl‘mum "-‘ofnt = B = (S--;[;” 1—:—?> . L = o 4.
id
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3.15 This problem (s same as Problem 3.14 except thek g, avd 7

are not present here.

Feasible Space= PEABC®

A *
OP'tfmu.m FQiY\‘t - Fo:'nﬁ B = (S'{% s l?) , D& = lo4 .

Maximize f= =+ 2%
subd'ec{:'bc:. g= *-%+ezo

Z = 5x-% z0

ﬂgz x4+ Y -8 zZo0

34=wx+5°;-—¢z 2o
Jg= -5% —2Y + 68 20
%r—-...x-efo 2 o

§o= x=zo
5= ¥=o0
=0t (0,8), (—-8,0), (4,12
Fo=0 X (0se), (1, 5)
Fa=oek (2,8), (&,0) |
Gy=o0 oF (0,2), (=12,0), (653)
do=o ok (0534), (.00, (2, 28). (105 9)
Fe=o0t (1Y)
Condzuns of £= x+ 2y
F= 28 of (o,1¢), (4,12)
$= 16 ok (0,8), (4,86)
Feasible space: ABCDEFA
Optimum solution i X* = (72,152 ) with § =38.2857
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Minimize  fo oz
Subjec_{r te ?j s o
?: x-F

lo oX (to,0), (15,5)
ek {1e,) , (12, 10)

§¥= —gar (a,12), (%, ()

Contours of

£=
i

DJ::IJZI"'JR (0.4 ;T\

Fr‘éuem 2. lé)

Feastble Space = ABCDEFA (i 3"—“5u_re of Pro blem 3-16

OP{:I‘mu.m Solu.wl::‘oﬂ :

~

AL Fol'ﬂ.‘ffs on FA”

$* - -%.
348) ES sk
. St 3ec_-{: 'I'.'a ?,: x.—y + 3§ =0

52'—‘ Sx—-Yy = 0o
jgz“ K+}‘"‘8 =0

Z{ = — % +6Y -2

?é“:--x+m=:-o
—_ ao

7, "

4?3?:'??'0

d=o ok (0,8), (4,17)

.= © ak (0,8) 5 (1,58

Jy= 0 & (0,8), (8,0D

=0k (0,2)5(¢6,3)

go=o0 ok (6,19, (10,705 (12, 4)
Jo=0 (10, %)

contours of £

f=ag o (10518), (i2,17)
g= z2 ak (2,10), (lo> &)

121

Feasible space= ABCA
op{:imum Fo{nf = A

= (10, 18)
£%= 4¢



Tl % 5
~ <7
20 " \“\ ;
\\\\ / OPh'mum point (to, l&’)
{8 + : ,4\\\ -5'*"'4'6
v g ’f’ \\{
{ - =0 v : ~-
é 52 -l Y \\\
- ; -
¥ bk gf-—o\‘~ ' 5
{2 F *»
F=-s N\t S
o b X A
‘ 2
8 g ‘\\\\ ’ .-
| v s
[ - ~ =
6 o &: 1‘5.' A
- , £
47 _' .
?7::0 _'4/ ‘: s 7 : ~
..——--‘2"6 . gq:"o ?57-"0
; /”93:5 . x‘
4 . & , ) . , 2:9 .
' i
ot /f‘* 6 ND 12 ¢ 18
B=o
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3.19 Minimize :r;: -
- Subj&c{: te g o, j: {te & (SCL\‘T!Q a5 in Fro E{em 3-18)

; Z
Centours of é’ = ®— Y
= —g aF (10,18) @2o,28), (0,8)
F= ok (10,9 (1,0)
Feasible é’é?a-f—»e = ABCA of Higure in Problem 3.18
Qptimum peint = every point on e A”

§* = -8

Maximize L= x4+ 2%
sub}cact {‘o }1._: _4«;_;,.31’4__.12 = o

= -7 =
= =+t F-7 =0

§=0 ok (0, 4D (=2 0)
F,=0 ok (e57)5 (7.0)
Ja=0 ak (0,-%1), (2,0)
Contours of §= x+ 3% :
=12 of (0,4), (33)

$=z a2l ok (0,7),(6,5)
Feazible region = ABCDEA

OP{H' mum  solution:

Poinb A = ;*={Z/g/7}

with £%= 183
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¥/
.~ "71 e op'l:fmurn Fomt » {40/7}

Sed T Tl =21
N R Tl
R ~—~
A""--.m__.‘ “‘..._\‘
N e Tl
‘.."-- N “-"-,_ N"'-h-._‘
--.__\Q ‘-._\‘ -.__“-
53-“ \}“-. =~
- .
A ‘-""-..__ ;;.20 L ,3“'-..__\
Y™\ T §=18% ~~o
R . -~
?1- :‘ \. ‘*-.,___\‘ f:iz
\ ) -7
zy AN % -

x
n
o
7
{
!
[}
1

VLT

—

3\

N
NN
N

N

1 |~
A

"3

4

JA

\

w

s
F
QP{‘fmum -3 {»“‘__‘\/
Suluh‘oh e
P -~ 4 1538 - <
05- 5— - laS%?‘S
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Fa®d
Minimize L= =+ 3§

Sufv'e.c.‘{? to ?1 --4-‘2:-!—-3}-{250
7.

53:':' x - 4-;1—2 =0

[

X+ F -7 =0

x , } m—;resw‘:r{cﬁei ' s«‘sn .

Feasible space = ABCFEA in the aﬁa‘au.re of solution of
Frc'b\e.w- 2.20 .,

[ncd

Contours of £ = 3¢
T ; - =12
f=12 of (0,4), (3,73) Poink F: =—4T+3Y :
' Lxx—16 Y=
~n
-13% = 20
~
= — 8.7692 ok ('x.—_ o, :«2,92‘3;) Y= _2.0/;3
ge
N » = 2+Z‘L§¢:‘26-—
optimum point = F - 13
— = . &
=( .54 . 28 24
X ( T3 i3> i3

3.22

Maximize f= %+ Y%
. z
SU-BJEC.{: ta ?3 <
Feasible space = ABCDEA in the #igure of golution of
Frola{e.m 3,20

Comtours of §-2$ x + 4

ch-": 4 ok (0)4‘): (4:0)

fz: Tek (0,7), (7,0

o «a:':' t G5 (Sa.-m& as in freblem 3.20)

OP‘kl'mum SO{L&'}?I'OPA : A LL }Dofnés 7 Ee'ﬁueeh A o.,hai B
. * .
LR AR ST A S

3.23

4o/7 | ‘
Maximize f£= %+ 3% subject fo g= —4x +3y-I2=o
g = x+F -7 =0
7y = -x+ 4 +2 €0
Gy= —* S
5g"-= -% = o

125



g=0 ok (0,4), (-3.0)

32:.—.0 ek (0,7), (7,6)
Feasible space = BGCEB.

= 0 c"-k_ '""J'z‘ s
53 (O) ) (2)O> Oab‘{:f‘mum rofnf( xﬁ) .
Contours 6§  $= x+ 3% B - { 6 }
1
f= 12 of (0,4, (3,3) PR

§f=9 oF (6,00, (2,2)
F= 2 ok (2,0), (o, 24
!hy/

9
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Minimize f= x - 8%
subéecé to A= Ix+2y -6Z o0
J = - +% +t6=Zo0
332_91_7:,4_;0320
0‘74:“3%*7} +76 2 o
ﬁs.".: 21X -5Y% 4+ 3520

=00t (a,-6), (c,0)

33:-0 ok (C’) l"?—',g); (12, O)) (3'l:g>
ﬁxf"’“o ok (C’, 16}, ("I‘;—QJ 9); (7"7.)
g.=0 ot (0, 7), (~35,0), (5:9)

aPTimum P
(3.6207, 9. 24

L}
]
N

Lal
LAY
T

S
L
o
l\

VLRSS \.'\

—
_— —r
————
o
-
-

P
——
— -
i

Contours oj: F=ox-8Y:
Fz-24 oF (0,3),(8,4)
=6 ax (6,00, (-2,-1)
Feasible region: ABCDEFGA
QP{:I‘mum Fofn'b = A:
(x*=3:6207, ¥ = 9:2457)
£% = ~¢3.9657

5:”:_63.9515-1

i ¥
A
2t
cpfl'rsurn solukion
[ = {g, - -
. Fﬁ F={ c)\b ________ *x
c 7 s P
%o
-3
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3.25

"~

maximize = x-8%
Su.Ejac.’{: to
Contours of 2o x_ 5%

i ~2y4 af (o0,3), (8,4)

jJ 20, 3{/: 1t 7 (Sa.me at in Problem 3:24)

£= —80 af (0,10), (8, 11)
Feasible region : ABCDEFGA in §-:‘5ure of solution of
-PrOL[&-m 3:24[
of%:‘mum )’Join'(: i D = (G, O) with ;FJ*:': &
Moximize f= x~35%
subject 1 gz 3%+ 2y-¢ z o
jz: -~ %+ Y4+ 6 o
§3= ~9x-7Y +108 Z o
54 = —3w- TF 4770 Zo
35: 2z — 5% 4+ 3820
e xFC }i.i”s unrestricted in sign
?iz'o t I-= 0 con be F[O'&{:EJ as in Problem 3.24.
: &

Feasible Space: ABCDEFGHA

Contours of £= x-28 Y
§:*24 ok (O;3>2 (834’>
f= 6 of (6,0), (~2,~1)

Point E = intersection o4 3{:0 amd 53;0 :

optimum J':o_iv;fz E
X = (3»6;2-4)

—-—

%
£ = 4 Lk
= z 225

18 96
B

128

+3xt+ 2Y = &

—Ix+2Y =—l2
5% = g

x= +184
Y= -6t x= - i2/s




/

o
T

\\\Q&! AN

o
‘\‘\\

o
L]
Lo
L, . \\l\\

o

-
-
— -
-
-

T\o},{‘fmum Fof'nt = (3-63’2'4>
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M&‘K(mi‘zg jr.‘Z: 5 2 -3 )?
. o= . e a8 ;m frobl 3.94
Suiyer_'f: +5 % =0 J‘ = 1,2,...,7 (sa.m o b lemn )

Feasihle regiov = ABCDFGHA (Im the figure of
selution of Problem 3.26)
Contours of §z= Sx— 2%

Poiat O
f27 21 ek (7,7), (9,12)
Tx47 Y = 0%
-5-2: sa@jj___za&% TE~77 = 42
g
= (375~ 54)/4 = 321 /8 L6 >= 150
. Lk 5 7 A
= Ky i 2
403 (-g*»-;) a : ‘~=x-—6=75"€48
P 5
iz, 9 7 = 27/%
@Ffl‘mum solution = Point C = (x*: s, #*3 7
. * € 5
wWith -5‘2 = 4‘,0":8‘

Minimize f= x-47Y
3.28 subject to 7= —x+y~4 2o

= 4%+ 5y —~45 =0

F3= 5% —2Y% ~20 S0

4= 5%+ 2% —lo T o

gg:.—t o

;?6:-—% < &
fi=o ot (o,4),(-4.0),&,6)
5:,_';0 oX (0,9 (H'i? >0) Feasible space =

gg:a ok (a,..;o), (4303} <8, lc) ABCDA ' f—fsure

jﬁf:oai“ (e>5), (2,0) i N
Contours of f= x-— 4 ¢: 52(7)4?>.
F= —20 ok (0,5), (4>6) with £% - _ (5. 8571
F= 2 ok (2,0), (6,1)

F= - 16.857) ok (%:%E)J(s,s-zwz)

OP Timum Fc&‘nt :
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Maximize ; = x- 477
suLJ'ea‘w': ts g, = ~x4+ Y -4 €0

ﬁ:: 42’--{-5%“4;50

2
?3: 5){,-—*2'? -0 X0
34 ==5x - 2% 4lo S o

js ZT - S0
’5{ is uhresﬁricfei im Sign
Feasible Xfa_c_a = BEFGHCB in Figure of Problem 3.28.

Point H - intersection c? 33=0 M\_J 3 =o0: Sx-2Y= 20
4
—5% -2y=x -10

X*E Point H = (‘3,_2%)

fo = 3o, x= 3

$%= 340 =13 24 = 5x—20

Y= -2z
Minimize g:. w4y
sub‘jec’c to g = -m+y-4<

F,= 4x +5F-45 =0

jgz.sx—z‘y,__—Zo <o

Q= -—5% -2 o =0

g = -2 T 0

-y
Ji=0 oF (0,47, (Zfﬁ Feasible spoce= BEFGCE
d=0 oF (0,93, (Lig,0) in the figure
jg:a o (4.0, (§,10) Point E = (?:f, %>=;{o%
=0 aF (0,5),(2,0) °
4 :Qip{:fmum Fm‘n’t

Contours of £= x—4%: . 1 ‘o
e 2o o (5,55, (e T E-a(5)=-F

$= 2 o (2,060,061 | -“—-*24-‘:37
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Naximize ?: x -~ 4-“}'

3. =0,

Su %jec%: ts
j,

'3':._ (,2,.-, G (Sa..me a8 in Prab{e.m 3-30)

Feasible space: BEFGCB of figure of Froblem 3.30

§= 4 aof (4.0), (0,=1)

optimum point = g (4.0) with g*: 4
Minimize f= 4x +5Y
SULJP—&J"&D go= lox +y-i0 20
?2.""“ Sx+ 4% -202 o
Fp= 3%+ 7Y —2l 20
Jy=®tiey -2z
Ig= * =0
5=% zo

?f::o ot (o,:o), (1,0)
G=o et (6,5), (4.2)
d=0 of (o0, 3), (7,0)
g,=0 ak (0,1), (12,0)

£= 5o ey (0,:0), (IZJE,O>

i = 2‘5.&*’ (Ogg)> (5’2;0)

Point D = intevsection GJ} 3,= © o) ?3‘»’-0 .

= (56, 45
23 23
OF'{:H‘W\UN Sﬂ‘u{'fon:";*: Foinf D
~(56 us
23’ 93
#*
F o= 242 5 {9, 52\7

13
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Feas: ble Space :
Spa-ce olbeove ARBCDEFG
' figure

in

IB% 4 124 =60
5% +35y =105

~23Y=-45
1=45
23
- _igo_ 280
SE=E 05T T3
_ 56
*= %3
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Maximize ;ev =

33 T AxT Y
33 sub}ec{: ts 3. =0 j= 1,2, 6 (same as in Problem 3-32>
9, — 3
@F%fmum solution = unbounded
Feasible space = space abeve ABCDEFg
' g\'gure of Problem 3.32
Minimize .oz 6% 4+ 2y
334) vicer to | _
sugjec e % 20 4=12.005 6 (Sa.rne as in Problem 3-32)
Feasible space = space above ABCDEFG in

frgure of Problem 3.32
Contours of F, = 6%+ 2%

5= 20 X (o,10) (2, 4)
gzz 0 ok (O;5>_: (2; “‘"3

Point ¢ = oOptimum of £, = intersection of g =0 | 9,5 ©

SR (4 e o x4 =10
=X = 7 ) o x +8y= 40
with * ' T ==~3s, = 3o
gzm 12 ) J KB
S = 20~ [20_ 29
7 7
= if,,_
=
Minomize = e+ 2
335) .. f 7o
subject 1, F= lox+ Y -lo =o
‘?f).: Sx+ 4% —20 Z0
33=3x+7gt—2I?:o
%: x+tley —(22z o
=, 7+ unrestricted S.'yn
2=0 of (oc,16), (1,0)
jz"‘:o = (OJS>2<4’°> Feasible Space :
?g‘:o a¥ @,3)) (7,0) Spa-ce ahbove ABCDEFG

#H=0 ot (0,00, (iz,0) n §igure below.
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Contours of f= gme+ 279
£= 20 at (0,t0): (2,4)
{= lo af (C’JS)J (2,-1)

f= 12 ok ( (1’3)

Foin't C=

optimum point =

-«-;m) with f
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