CHAPTER 2

Modeling with Linear Programming
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Set 2.2a
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Set 2.2a

=umc{/)ﬁ£

X, = arnily Ara.,azw,s
7K 3R §e = §X 410 Xy

Subpeit &

SX, ;- Sx, = /S0
‘X( -+ ‘/-XL < IL/.S—
X = 3o
X < 132

X2 Z ¢0
Xy €200
X’) X‘ZO

L35
\Sj
\ K80 X,&200
130 // <
K raKE < 60
/ .
0 1:)0 3‘} ]

X= 200, X, =S0 , Z=$26L50

Hum !
Aren allocatom: 617 9rane, 33/N/7¢n/1¢_
X play Roevrs for ol '
)= u?u& Reuro fm.:?#_ “
M‘xmze Z = ax, .,.xz_
Sié- X, +x, S0
X - X, =0
X, < ¢
’ X,X, zo
‘: \ Oﬁ"l'mumﬁrm’:
X x, =4 Rews
Xp= € Pevrs

= |4 "IbluSar:'f;"

:\-"lcs,o\

x, = Disly be- {9 Gfps | ;&f

L

12

Xy = 'nbr ?f*-ﬁ
Max/m:ze Z= <?X, +5X2
St oz)(l + X)_ < #00
X, < /80
X, € Roo
e R
X Zo
450 180 210 270 330 39 19 L 7
\Q 4«0\
,zx,-rx,s‘l“’
X, = Nbr. of Prare Aoxeo 'o oplimum.:
Xz = nbr. df wheote boxea X = /00 gf‘/
200 - ¥, € 200 - Z
Maximize Z= % T 1-3§ Xy v X, = a0 55
¢ 159
Sd. ZX 1 ¢X < 60 X< 2= #/800
Xl < 200
L € /20 t
6 b} \ X
X'JXZ‘ - ) o) i
continued... continued. ..

2-5



Set 2.2a
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Set 2.2a
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Set 2.2b
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Set 2.2b
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Set 2.3a
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Set 2.3a
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Set 2.3b
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45@'5’) J=l/2,3,Y
WJQ‘M”’
ﬁ=-7//3 ’f':o

2 = S\FF€¢ rrllion dellorr ,
B =0, B,= 904 mlhm dellers
BB =/ mi//r'maﬁ//u,—, Bq =0

(b) 5/: o, .‘): =.28%7 m:l/c'an$
5;,=-9/0‘/, 2=0

& =1/, Sz =0
By-0, S¢=12553

The Solaliers Sews Hat 85 =0,

»

= Surplus 7710 im Acllart af- He Sk

Haldew con $o7rnn and alep

Asswme ol The +rnvealrmet 4
ends M&MQWU.

exerceard on' 1,23 and S
m?. Mﬁ 2- Gorel can
—4& en Wl% . //m“,

clive’ 15 A maxioze Totad
accwmclalion ot Ik W:ﬂ err 10;

’

waximize 2 =/.075 2, 41019 G */-023‘);

2, 928G, 4102 M, =2
Iz‘f"PGL-}-/.gle »
= l+/-O7SI' +.079 G,
I3+92G;
= .‘I-S'+I.07$‘Iz+.g7q(6’,_6”
+'0?S.(M, +Mz)
Iy+-98Gy = 2.5+/07815 +
01906 ,+G,+G3) +
'DBS.(M/'f M;)
Ic 4 ‘98 Ge = 34./.075_]; +
079(G,+G2+Gy + Gy) +
-08S(M, +M,)
12=3-S'4/~07SI5'
+:079¢C +G1+Gy+Gyu+ Gy)
+-085 (Mt+M)

+-oFSM,

continued. ..




Set 2.3¢c

I7= 3541015 L+ /079G,
+:079 (G2 + G3 + Gy +Gs)
#0985 (M, + M)

4+ 1075 L; +1-079G~
+ 079 (G 3+ Gy + Gs)

+ 085 (M, + M)
4+ 1015 Tp + /079 Gs
+.079(Gq + Gy)
+ 085 (M, » Mg)
= 541018 Lq + /-079 Gy
#-079 Gg +-0 85 M+ 0§ M,

AU zavalleg >0

**+ OPTINUN SOLUTION SUMMARY ¥+

Title: Problem 26a-14
Firml iteration No: 14
Objective value (max) =  46.8500

H

Xa

plan A (l000%)

Xle WW‘“W"/

"~ plan B (10008)

Maximize z= 3 X5 117 X3,
Sabject Lo

-1-7 x/ﬁ + XZF)+ )68 = p
=3Xg ~1T%,y  tXa= 0

Xea, Xog 2o ﬁ; ’=1,2,3

*E% OPTIMUN SOLUTION SUMMARY *»w

Title: Problem 2.68-1%

Fingl iteration No: 4

Objeetive vatue (mex) = 510,0000

s3> ALTERNATIVE solutfon detected at x2

value Obj Coeff 0bj val Contrib
x1 x1A 100.0000 0.0000 0.6(-)66“"
%2 x18 0.0000 0.0000 0.0000
23 x2A 0.0000 0.0000 0.0000
x4 x28 170.0000 3.0000 510.0000
x3 x3A 0.0000 1.7000 0.0000
Constraint RHS Slack(-)/Surplus(+)
1 (0 100.0000 0.0000- i o
2 (<) 0.0000 0.0000-
3 (o) 0.0000 0.0000-

Optimum solution: Invest $100,000 in A in yr 1 and

$170,000 in B in yr 2. o
Alternative optimum: Invest $100,000 in B in
$300,000 in A iq yr 3.

yr 1 and

Variabte Value Cbj Coeff Obj val Contrib
U n 0.0000 0.0000 0.0000
xR 12 0.0000 0.0000 0.0000
x3 13 0.0000 0.0000 0.0000
*% 14 0.0000 0.0000 0.0000
x5 15 0.0000 0.0000 0.0000
%6 16 4.6331 0.0000 0.0000
x7 17 9.6137 0.0000 0.0000
xB 18 15.4678 ©.0000 0.0000
x9 19 26.6663 0.0000 0.0000
x10 110 37.5201 1.0750 40.3341
x1 61 0.0000 0.0000 0.0000
xi2 62 0.0000 0.0000 0.0000
x13 63 2.9053 0.0000 0.0000
x4 64 3.1395 0.0000 0.0000
x15 65 3.9028 1.0790 4.21M
x16 M) 1.9608 0.0000 0.0000
x17 M2 2.1242 1.0850 2.3047
Congtraint RHS Stack(-)/surplus(+)
1) 2.0000 0.0000

2 (=) 2.0000 0.0000

3¢ 2.5000 0.0000

4 (=) 2.5000 0.0000

5 (=) 3.0000 0.0000

6 (=) 3.5000 0.0000

7 (=) 3.5000 0.0000

8 (=) 4.0000 0.0000

9 (=) 4.0000 0.0000

10 (=) 5.0000 0.0000

Intar all on 9-Yr bond
Gt all am 9-cpr bond
Sweat sl 4» G-y bomd
Jurtak atl an 64w bd
Srweat all i E-r bor s
Inwter ah o insrd avinge
Invet all w WSW
Soveat all o mvw/ﬂl/ﬂya

SRNRN N R w ks

X, « dolline altrealid & chonis L,

C=,23y

y: PReriirnn. Aedicio

&

~3X+ 49X, ~TX3 1S Xy

Maximize Z= rrum
.Su%.ict lo
X, + X + X3 + Xy =< Sv0

X, 5% , X3, Xy zo

The. porollom can e convondid 4

a lrtav prcgram 2o

WMMWJW

continued. ..
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Set 2.3c

i, U= _ ,
Meximize Z = Y > {31 F2a  d,= $demand forproid b
: | ¢, (=3
subyict & L=3 3 .
0 . - r. . —
*33(14'4Xz_ —7)(3 +/S-X(,t 3#_ Maoximize Z = glz-:‘;_ ¢ XL)t'PL' |
SXx -3x?_+%§ *+ 4 Xy 2} t-f§>o
S.k.
X, ~9Xg+10Xg=FXy 2 2G> A1,
.X?"'XL'I‘ X3+Xv55'00 E=2
laoo+2: (Hr)Xt t-p- Z dt’ Vi
X XL)X?) Xq ;d L=l
o wrrsstiiclid E-p.>0 ~’—“-<T
-+ OPTIMUM SOLUTION SUMMARY = Xoe » ), 20
Title: 5’0%.,, (dee file am/ol.Z -3¢-7-txt)

Final iteration No: 5 .
Objective value (max) = 1175.0000

Ty . Blz00, z=—1136-29 $
J = 1200 -1136-27= ¢3-T

Variable Value  ObjCoeff ObjVal Contrib W arngunt =
x1 0.0000  0.0000 0.0000 Desost?S:
x2 0.0000  0.0000 0.0000 N :
X3 2875000 0.0000 0.0000 & Xie Xzt X3t
x4 2125000  0.0000 0.0000 | 0 0 0
X5y 11750000  1.0000 11750000
- 2 0 200 0
Constraint RHS Slack(-)/Surplus(+) 3 28 ¢ 48 33.53 0
1) 0.0000 0.0000+ _
2() 00000 22625000+ ¢ o 8743 0
30) 0.0000 0.0000+ 5 3437 Z%¥9.30 0
4(<) 500.0000 0.0000- " o 73¢.49 0
Allocali. $287.50 45 chotee 3 7 o 179'22’ 0
ad & 2/2.50 7 chovie 4. Relunw = 8 0 g?q‘;- p
£/175.00 ‘Z o 0.
I, WSMM\ZA 0 ]
i
(; = {‘Z ) Z-mortk CD 7 2 g
3, 6-mmth CD !

Xp4 De[,»o.p&zf' wflfamc atstartef month ¢
A BN

1,2, 10 ;'6 L‘=2.

L2
E {

/7 v t =3

MWL&{M%M

Q:WW;@/‘!M L'21,2,3
—_ le, ¢=1
Jp = {to, DEY2

74 =3 continued. ..
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Set 2.3d

Xoy = #waenches furke uwvlbywbvv‘m& '

Minimize z < 2;&,+:.3xw+3xus+ 21X,

Subject fo + 22Kp, + 42X 3
X $550 , X,, £2%0
Xy =620, X, s 280

XC/‘* Xca + XCS’ >2

Xogy + Xwe + Xw3

ol

2 Xy, + 2% + X3~ Xe) =Ko~ Xy T °
/800
/200

X1+ Xy + X3 2

Xyt Xea + Xe3 2

ol vearalb, =o
(a) anw.mn/,,m 70RA

Xous = 5S0, Xuya= 250, X3 =700

X, 2620 Xc= 2850, Xc3 =2/00

2= #/4,98

(6) Jnmmu? 7

,4761,: %Ww
T iy
M@ﬂ/‘WOMMM

o-rw/am , edeihoral
Conthipinls 212 Zs ermanrt

Aot Ha Ca/’ac«/}_/lm'&/}m <

wad coet spenrco

2y A

continued...

2

Pr'dﬂw"/f’:[: J:’Izlalq
P’”é‘} y el
Pudinck 1= 7S -3X10 ~BXS ~Tx4 = ¥I2
FPredmct 2 = 70 - 3x10-2x5-3x4=¥F /1%

[reduth 3 = 55 - 4210 ~1x5-2X4=$2
Poduk 4= 45 ~2x10 - 2x5—1x 4 =F I/

Maximize Z = [2X,+ 18X+ 2 X34} Xy
S-t. Wy €S
: &xl + 3X, +4 X3+ Xy 00

3x, +2X, + X3 42X, <3%0
7%, *3X + X3 4 x4 <450
XI X2y X33 X420

YTORA Solulion :
X, = 0, X,= 13333, X3z, X4= 506
Z=$2950

3

Maxim/ze 7 = F0x,
Subject #

® R X, 13X, +SX3 <4000

®  4x FRX, +7 X3 <6000

% SXz +Lxs < /500

@ x

Xy X3
- = —§,01.\YX1~2-X3=0

+ 20K, + Sox;

b

X, 2200, X; 2200, X 2/50

*** OPTIMUM SOLUTION SUMMARY *w»

Title: Problem 2.6a-12
Final iteration No: &
Objective value (max) =41081.0820

Value Obj Coeff Obj vat contrib

x1 324.3243 30.0000 9729.7305
x2 216.2162 20.0000 4324.3262
3 540.5405 50.0000 27027.0273
Constraint RHS Slack(-)/Surplus(+)

1 (<) 4000.0000 0.0000-

2 (<) 6000.0000 4B6.4B65-

3 (<) 1500.0000 887.3875

4 (=) 0.0000 0.0000

5 (=) 0.0000 0.0000

LB-x1 200.0000 124.3243+

LB-x2 200.0000 16.2162+

1B-x3 150.0000 390.5405+
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Set 2.3d

X; ; =Nbr. Canars 053 mamth (from Sepplier

= Qly § protuct i in ok [, 6

I; = bndiventry < poiod (| I =
Cpy= &a/zumvf»? Xy

h = //4&047 et und/ S

A "c“f’/’""" 5’7"”’%‘/”"”%_ +-9¢Z,+ I+ ,‘,)+-7S(qulz;—123)
[‘ M&V M’."'M t S£ 3oa°’ j"'
¢=1,2,3, J= ), 2 (X,3/1.29+ ij < {BSN, J=1
. $aao, J=3
Mimimize z= ZZ )(0 + -z;j-l""\;_) —'_Z,—- - (500, J"‘_'
=T J"I / 4 Sueo, J=2
'f‘I) 750,33\ 1 [l
/7 (Z (Zx "'l; . , 1000, J=! J.caa o, =,z
(=) I . + - .- .
I’J_' aJ ZJ - }IZOO, J N
S Xé‘, < C) au ‘"JJ % .- T.. IZlO) J=3
. €1 2ty 7
Zx b T -To =iy | O - Corp - 284,050
. Pﬂ"Md-l: 1040 4500 750
Qpbm, i o P T
L% Loy
] Joo 100 o Frosuda: Sio Sdo0 758
2 qa0 400 200 2200 0 | 200
3 200 0 ) ';", i o4 i 2
751‘61 wf = $/67 4:0 oo {200 1200

L=Iz J= 12,3
Ly = End anvendssy of prrodduct ¢ e mond g
Miarmize Z = 30(,\/ +X, 3){"?-8(7 +Xn+ng)

X, =< Foducloon afmawwf'-mfﬂm‘evo :

Xy = @tgbjoptrabm L av mondh g

7

I = QMWM ¢
anmzt Z= o?ax +62x _/,Z([—X:-f-ZéXf{'/‘
3. 5'(1' +ZI,+I3)

S£. ¥ = 300 —{-I X: < 400 i=\134 - 6X), £800, .6X,< 700, GKIg<55'° ‘
/ -8%,, < (000 -8x,, < 850, -8X; 3¢ 700 ~
L yx,=400+ L _Z'</00 =123 X" I) 23 %
I, ¢ xg= 450+ T3 ‘o—I‘*’o T = X L s
Iy + %y = 250 %j+Ty = Lpady [777%7 %
? -
th’w&m IL-O =0, 4'-—‘,2, %;
X= 3So o 400 Soluligy : Cost = £39720 -
l J 1333.33 o 216.¢7 3
, R > v 933 2333 i\)
d(mm\‘ ¢ ‘ - -g
300 ‘Ioo 450 256 /zsor, 300, &
— 30 “
Jo#ad cok = #32,250 { 4 3
Seo ‘fro éao

i=1,2,4=123 3
Mm/m,zg 2= RZI + ‘f'SI
+ux,3+ ISX, +/8'\22+/5’(23

s 10K+ J20,,

224



Set 2.3d

M?MJJ, J=1,7 lg_
}’f »arrwua/ﬁl«w-?- rmackot ¢ -
;{‘f 0%»75»«”’?%”& }L

-+
Mixsmize 2= (10X, 118X, 100 F*e34)
St

2

X,=5‘6,3,+=4’&'°
Xz=4) y"*:o
Ao =

2.22




Sét 2.3e

X =
Xe =

XacC

Xe =
Xg= tome f Fraper /doy
Xq = Tore ¢ orpto /day
X4=

Xog 16 /’Ivrwévrr; maed o Mﬁ/ﬂfay

Xsg = 1b 9 Stroudborcy MAMB/W
Xag= b ?—WMAMA/W
Xp= /b a?Wmn/dME/dﬂg

Maximize z = /./5‘;\2-}'/ ZS':\K’ +/ Z)é - 200X

S

fono 9 sPvausboryy. /sy '

Caing f? M A/dﬂy} Each can M/Mmgq, 2 /./XS +/.s‘/"6 +

Cane & ke B/ e

—cceed o olnk C/day

= b 0?‘%,’4“ Ophmum Frtudern :

XSQ /ba?wm f—hpnaé?,c z
Xy = /b Mfe'f“&k?"
Xurx 16 G omotens fotn jon thoage

70 20
5’3/\;7*'30'\,”
gL }/:A.’S.;.Xb-}-xn,‘xw_
N4 »

X b
L2V, 2= xy, X,
Nig4

./)/

Xs
X

o~

)(,,
Xw

=1
wv'w art. ronrigahve

v In ANV VWV

<

Y=1, Xg='5, Xé-..-. $2S, = S X, F ]
Coat = /.12

Xs 200, i, < /00, Xq < 1570

XSH-#)(SB =/S00 X

54 gt 1205y

Xag.,,)gc.:/aaaxa p )
Y%= Ssaton %, B,c) 9‘”‘""“"“_ an coneals 5,C
X6 = X+ NogtXeg X < l1bp clnend wcortats 48 C
XC = )fyc +XOC a)(A'B,C)
Xsa =94 5 )g=)94"“\23+“5c
Ksg=Xgg 1 Xg =S %e Y s Kgt X
k4 =
a,zfc 2)’(4(: > ){: : )iB'* {C
varng fihs = ©
Oplirum Jobuban.: X X‘:Xaﬁf,\fag.;)gc
Xp = 90, goo Cans =300 000 cans K. =0 .
xﬁ e e ) Mo Xa K4+ Xa
. v J .
- - We= Xg+Xg+Xg
‘ - W - X X,
S 45-000 7J:(ao (o] C 0C+)'('C +)(C<+ aC
Z 45,000 700 © Maximize Z:-—-g (’?%+‘7'5"/6+3MC)
o /50,000 © /
?oJoao Foo, o0 @ o -";?—0—;0 (Iao )/0+/20>r{+”0>‘/+ ZW);)

X = 80 tons, Xy = lo0 Fens, X,= ISV tons
z=#439 aaa/d%

= /6 oars an cerealo A.BC
X (A,€) = b} nawina on crtul 4, C

S-t |y € Sooxs = 2800
WBSGOOXS = 3c000

Wp = Booxs = 4000

continued...
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X . =bbl B gasdons A as fued ¢

4

)0/5 SXx2000 = /0,000 S.F
Y. < 2x2000 = 4000 Ko™ %ay s X5 5K ) gy =25 %y,
< I xe =
)c/ 000 = & o0v Xg2= XBZ’ Xa2™ 2XCZ’XAZ= _%‘XDL
): £ | X2oow = 2,000
y ) . Y & 1000, g <1209, J < Tou, )D/s IS00
OAEE?X"A’X"A‘?OXA F 2 zoo, F = 900
= 69 -
::oe T Xg o fa= €z Qppmiim bl : 2= ¥ 495,416.67
= é-a-{ ' = 6._0 —.6_? = 758.3
fo- e ne Sxone €| 7T W
Dol o adie. S ceer wwisan
Immﬂ D Z = 7‘533‘/-84/:19 %‘ , 44l da%
%:25‘00 b o 5""«50xu/,(,,# )é: S a0 /4#-
{/VB = 3oecll or 600 baxeq Fl = Qoo 1‘//0(4*}
W, = S793.451b or ¥ /S boxes £, = 5733.33 u,//d,?_
X, = /0,000l o ST
0= % ol S NP
X_ = 471196 or 236 fon “+ 5
/\’)~ 428.16 /b 214 % B- ey Mg/ﬂ?
= 16 o om
i R= bl o A#u&,.« narlons’ [
. 3941 Ib oy /9T Fm J )
a P~ & Jawr&m(/dag_

T = bbl G L Jroctni (day

Maximize 2 - 50(/6" R-*) +70 (P"P.r) -

A
XeiL° Lug&wa&a} B k¢
X - éu #WM C‘O;\'{Latl‘

(=2

f‘;f bL{«?gmgmﬁ D fud ¢
qu )f‘)l"'XAz

Yz = %t %52

YC = Xc:" XCZ

)/D = Xt %oz

F = X7 Xzt %1t Ypy

6; Xﬂ_z'i'ng-i-/\éz‘pr)_
Maximize 7= Q00 F( +2s0F2

— (120 )2 + ?0)59/006//-,/@&)/)

continued...

+ /za(J‘;j*)-— (tor+1sP+207T)
e (2 8+ 3 P*+4T7")-(30A +4i®)
A<2500, B =3de?
Re.2A+28B, R ‘“2""2*“ sdo
P,, ,(A—t.SI?, P—i—P" Pr = 700
J=-25A+I1B, T+I-J7 = 400
Al vernalblie 20
Zz - F+2/852.9%

A= 1176.47 bbl/Azy
B = 105882 bbl/doy

/=< = Soo bil/d
P =43529 bl /day
j: HLoo ‘l/ /dl:y
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Set 2.3e

)

/VRT-' éé’/dy J} na(olvfu vard m m{yuﬁw

NP= Lhifty o rapht wnaid v
MT = bblftng 9) raphls e 4 jef
LR=bbljdoy of Light vatd on :
L= u//:? 77/5&- WZ Joemucm
LT = 4bl/. 7 —&acﬂm/%‘/af‘
Maxinize Z < 502~ R )t 70 (PP +(1-T)
~(l0R+ISP 20T )-(2 R4 3PN 4T
~(30A +40R)
S
A <2500, B <3000

R+R-R" = s0oo
P+P~pPT =700
T+7-J =400
"3SA+-¥SB= MR+ NP+NT
"6AFSB = LR+LPHLT
R=NR+LR
P=NF+LP
J=NT+LT

AW verdble, ane ”Md«%c
Optrmssem hebodlyva: 2 = $7,473.68

A=/e84.21 , =0
R= s00, P=700, J= Ya0

Maximize Z = /80X, +R00X, + 230Xy +I5K,
s-t.

Xq
Xy

< oo x -/
< <goo

L

Xa xs
X’-f- 3.?-2‘;— < . 3 x Y000
o 76 x, +9 Xy + X3 < 9/2
X, =228, x,z25
)(332-)—,)(11?0

Oplomim Slidar’ Foorn TORR.
X, = RS lons paer weethe

Xy = RS Llons pon puetk

X3 = 369.25 fore pua wek
- Ky = Hoo Tara ek

z -¥222,¢77.50

X = ad;-ﬂ-ﬁm:f'm’mﬁum

X,:Z‘ivw‘?wﬂ&jwﬁw

continued. ..

Q= Lbi/ A Shek 3 8
B= b/l a),nfackﬁ .
Vo= LLI/&@AMAgW‘ L } [=lz
)g‘. = bbijffn QB Mw-‘-daw-i ¢ ’
Maximze Z = 7(7,;,+)§,)+/0(qu*)§’&)
S.£

A=Y7 Y%  ALISO
Bz)é”ygz” B =700
92 v,,+89Y, > 7 O i)
985,481, = 93( Y+ 8:)
loYa+8 Yo < 12(%3, 1)
10Yg2 +8Y, /20 82* Y3 )

Z < $/0,675
4:. 4s o éé//;&
5 =700 Lel /ﬂ‘
G(l.fdén-; l jrrfdavﬁm =rq"" )g‘
= ClLus13:84=28 blallhﬁ

Gaerlni 2 hon = Va2 182
W = 3X.§9+ 49861

=¥7s W/hr
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Set 2.3e

10

A = fone a&m:w/dmy :

C = +am'?/.}6’aoéi¢m.rw/d¢%
Ag Jmfzaﬁm w7m/m#
X fwga»&bm /olong

G = Foma i prophlsc /ding

4 = a‘ww?&»&cm/o(a# y
Q.Z fm? I/day—

Ju Fomo él.,a&cm a~ »@aﬂl /da#

I Torne /’_T/M
R

SE. Js-laoo,x-}ggoo, CseZsoo

A4S . 95:64-f,As_bC
-+
:jg: 02 +08 C+ S

_Z' ar+41 +41
= QU+ 9T +-Z
f,; + ag f;g IT+3E< 4, JT1gI<S
.onI cels<- lon
‘02 <JI<°°
.:;25:%‘_ sal s.08%;
oYL, <2 < =0
'0281:sfm< oLz

Z, =/30, 4,2250
Optyrnson Sotintion
Z= $/17,435.65
S:0 A=38.2,C= 148191

Aé-—‘ S) =0

= 7, =
[’_/30,

a = 35.7_7)} = 223.79 4= 49.72

=
-
-~

250

MlnfﬂnZt Z = /00 5+/~9A+7S-C* 7”’4L*3&56

= loma ago'u ¢ allocalid H wd’g;t
wk = 94@7 JQ
Maximize 2 = @00 g+ 300 “’8_
- 30(50+ %g)

—40(1(44-{-)(25)

-~ S0 (X3/_)+X38)
Subject tp
Specsfitndon onebiannds :
2 X+ Xyt 05 N =-8h, Q0
o/ Xg+:2Xe9 95 X3 < .3 Wy D
3 Xg+3 % +2 X35 2 5w ()
I Xig 420t 05 Keg B 4R @
IXg 42 Xg 105 Xeg S 4 W@
BXgt F X g +.7 X-?BB '3 W_g@

Che W“,

X1+ X8 < /oco
Xz,q-f-XJB < Rooo

Xz4 + K3g < 30d0

Title: Problem 26a-17
Final iteration No: 12
Objective value (max) =400000.0000

Value Obj Coeff Obj val Contrib

x1 wA 1799.9999 200.0000 359999.9688
x2 W 1000.0001 300.0000 300000.0312
x3 xia 1000. 0000 -30.0000 -30000.0000
x4 x18 0.0000 -30.0000 -0.0000
x5 %2A 0.0000 -40.0000 -0.0000
x6 x28 2000.0001 40.0000 -80000.0078
x7 x3a 3000.0000 50.0000 ~150000.0000
x8 x38 0.0000 50.0000 -0.0000
Constraint RHS Slack(-)/surplus(+)

1 () 0.0000 1090.0000-

2 (<) 0.0000 290.0000-

3¢ 0.0060 0.0000+

4 () 0.0000 0.0000+

5 (<) 0.0000 200.0000-

6 () 0.0000 300.0002+

7 (<) 0.0000 100.0000-

B (<) 1000. 0000 0.06000-

9t 2000.0000 0.0600-

10 (<) 3000.0000 0.0000-

Sebolion:
Froduece 1800 Forr o? 4@74

ard /005 forna 0;20\%5
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Set 2.3f

Setudyon : <= 32 ‘ro‘dw&f/uo

8-—/lr f"a# = Xé _
/9. = 124+ Sh = 1%
2 Ar/«aag -
KXo = Nbr 3 hy briare Sl‘Mhy w‘f‘“‘-'élb'
9(’_' = Mbr. ?12-47 bWAthywﬁ/suM[
¢ 4
Mini / =
nimize 2-6(5’5)(‘ +IV_L=ZI&‘{‘.)
SA. '
X, % Xz Xy Xg x6 -y, y; y:yyyf-yé

-

/ !/ / t 1 24
/7 /7 / =28
/ 7 /1 1 / 210
t !/ =27
i

I/ / J Y A § 272
/ / ANV BR-3 4

Solikon: z = 1964

X=4, 6=, Xp=2Z x=4,x3=X,=0
K6, =0y =o
Forr X-—érw\é{b'wm;m “
Z = 2084
X = X= ¥ K= 6, X, = X</ Y 50
(S-hr + IZ-Ar)Wﬂécmf&.. '

)(,:4,)9:2) x‘,:é,x‘=z,x7=q)x/0=6_x =8

A
Y offn X =0
el AL 4(0&/WW )(ga oJX”-ro
Op #mum Jotodon Rlmainng Ko, amml
(¢=y: Mmday, (= 7:-&4«;&?) 4
Meinimize Z = X 43,4 Xz 4 Xy # X+ # ¥

Same frrrmubobion ay o Poblem 2 3
)(L- =/V$r.gcm .0'/‘My4)g on pbv(gn
5.

7(, Xz_ xs X‘, X; X‘ X—,
M 1 1 7 =20
7o T
L | 215
Pl 0y 21
Sat / /

Sus A
10y sz

\YQ%W)-‘ Z = 20 workera
X, =8 Xy=6,xXc=4, %=1, X3=1

)(Lzﬂ/ﬁnSw’ul%#rS/aAﬁ' %M L.
Ji=t(8ral), (<G (4:01) Xs 2 0

5

XC:Nbr,thffd‘d‘-ﬁb\o Sfu#y;h)e—w\[ 2 Mimmize Z= f\ij2+){;+)2+x6+x + X4 X,
Ml'ﬂ/'mllze Z = ZXL‘ .S,—t 7 8 1
¢5

S.4. ‘ X %, X3 Xg % X, Xg Xq
(8:00) X, = 4 (8ot | =2t
(%2am) X, +X, = 4 ol
(Je:0) X, + X, +X3 - ¢ 940 ) l =2
i) Xy + Xy + Xy = { ool | 1 l 23
(2:00) X3 4 Koy Xse = g ol Loy 24
(:00) Xy + x5 +X¢ =9 12:01 | >4
(210¢) Xs + Xg+X5 =4 | z

el ;
(3:00) R +X74% > ¢ i 23
(4:00) X7+X5+x9 >4 2l bt z3
(57:00) Xs +Xg +¥%, = 4 30l { \ g 23
(6’00) x'1."'xf‘~'xll 2z 6 4:0\ >3
(7:01) Kot Xy tXy =206 1y Z
(:..'“) Kg +12 X3 28 Scbukion: z= 9 studenfg
(9:00) Xa+Xizs =¢§ X:ﬁ,X:l,x‘¢=3,X7=3’

All X 20 continued... /
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Set 2.3f

Let x; = Nbr. starting on day i and lasting for 7 days

v~ Nbr. starting shift on day i and starting their 2 days off on day j, i4/
Thus, of the x; workers who start on Monday, y;-~ will take T and W off, y,; will take W and Th off, and so on, as

the following table shows.

X1 X~ X3 X4 Xs X6 X7
1 Yiztvis Yzt Yiathis Yistis Vis
2 ¥23+y24 | y24+y25 | y25+y26 | y26+y27
3 y31+y37 y34 y34+y33 | ¥35+y36 | y36+y37
4 y41+y47 | ydl+y42 yd53+y46 | y46+y47
5 ¥51+y537 | y51+y52 | y52+y353 y36+y37
6 YO1+y67 | yO1+y62 | y62+y63 | y63+y64
7 y71 Y71+y72 | ¥724373 | y73+y74

Minimize z = Xt t Xy txs gt

Each employee has 2 days off: x;= sum{j in 1.7 j#i}y,

Mon (1) constraint: s -(y27 + y31+ y37 + y41+y4 7+ y51+ y57 + y61+y67 + y71)>= 12
Tue (2) constraint: s -(y12 +y31 + yd1+y42 +y51+y52 +y61+y62 +y71+y72>= 18
Wed (3) constraint: s -(y12+y13 + y23 + y42 +y32+y533 +y62+y63 + y72+y73>= 20

Th (4) constraint: s -(y13+y14 + y23 +y24+ y24 +y353 + y63+y64 +y73+y74>= 28

Fri (5) constraint: s -(y14+y15 + y24 +y25+ y34 +y35 + y45+ y64 + y74+y75>= 32

Sat(6) constraint: s -(y15+y16+ y25 +y26+ y35 +y36 + y45+y46+ y36+y75>= 40

Sun(7) constraint: s -( y16+ y26 +y27+ y36 +y37 +y46+y47+ y36+y37+y67)>= 40

6

continued
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Set 2.3f

Solution: 42 employees

Starting Nbr off

On Nbr | M Tu Wed Th Fri Sat Sun
M 16 e
Tu 8
Wed 3 5
Th 0
Fri 6 &
Sat 2|2 2
Sun 2 ,,2 2
Nbr off 10 24 22 14 ‘ 10 2 2
Nbr at work 32 18 20 28 32 40 40
Surplus above
minimum 20 0 0 0 0 0 0
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Num ber Surrlus
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(49000 + 19,000) X3 + 5, -5, -5 X 4090

- -+
(90,000 -28,000) Xy +s, - S, =Sl ¥00, 000
1590(X, +X, + X3+ Xy )& (00,000
X2 Xy, X3, Xy Zo

Jolulien

v
4

Settvry
/ 2 E

5 3 ! I 0
7 o l o 2
9’ 0 0 I o
trim lass
Fuff o 3 / /

(© X, + Xp+324% 2 /R0

News Jotlusron Colle S decreanirs)
Hha ”W'm&/\,/yl Stndarod 0. 2y é# 30
() X+ X3 +2% =240

Mew Seludin Calls o wrventatin
A W7Wm( .Zal/w//.r[y So

X = =3./¢
X, = 3.4, X, =3.% X =4.08, % 3
X.= W? Mi/}fbo&«.gd by

Y depentorent i, 1=,23, 5=142
Maximize Z = rwin [ X+ & 4%, )(,3-r4\’235

or -
Maximize Z = a‘

X; = Space(in’)atloalil fi arend o | D

MAXIMI'ZC. Z._.“X, +I.3X2+[-08x3 +l.zf)(‘ +L7-Xs
S.f.
16X, 12X, #/8X3 +22X, +20Xs £ Sv00

X, 109, X, 235, X332 140, %, <80, X5 <90
Xp Zo ﬁtﬂee ¢= b2, .., 37

z - ¢ 3/4/day.
X, =/00, Xy =140, X5 = 44
X, =Xy=a

54,
F = XutKe
dq S Xt Xe2
FE Xz tXes
L + X2 4 X2 2 /00
)
Xer 4 Xtz ;%23 < §o
¢ 2 4
alt xjzo
wac\u)"wn ) )
Nér. d} wnils == 55622 S¥7
X, = 354.7%, %, =°
X, = 556.52, Xp = 201-7¢
Xy, = S56.52, X2 =0

X = ’faa'ScV corl ¢’y "= 1,2, 3 5
Minimize 2 = 30X, +3S X, >33 X,

St
RS5T0X +1500X, +1600 X3% 2000 (X+4X,+X3)
X, £30, Xy 230, X3 <30
X+ X+ X3 2 50

Selubird: z. 136111

XI = 22.221177»0, xl:-'-‘O) X3 :‘.27.76 /yM‘
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continued...
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Set 2.39
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continued. ..

*a% OPTIMUM SOLUTION SUMMARY ***
Title: Problem 26a-16
Final iteration No: 16
Objective vatue (min) =221900.0000
==> ALTERNATIVE solution detected at x13

Variable Value Obj Coeff Obj Val Contrib
x1 x11 5.0000  3000.0000 14999.9990
2w 0.0000  2200.0000 0.0000
3 x13 0.0000  2400.0000 0.0000
% x4 0.0000  1500.0000 0.0000
» X1 0.0000  3200.0000 0.0000
6 x22 0.0000  2700.0000 0.0000
X7 x23 0.0000  3000.0000 0.0000
»8 8.0000  2000.0000 159999990
¥ X 25000, 3000.0000 7500.0015
X 75000  4000.0000 29999.9980
£33 00000 3200.0000 0.0000
x12 34 0.0000  1800.0000 0.0000
x13 st 0.0000 40.0000 0.0000
x14 1250.0000 50.0000 62500.0000
x15 & 899.9998 45.0000 404999922
x16 84 720.0001 70.0000 50400.0078
Constraint RYHS Slack(-)/Surplus(+)
1 ¢ 5.0000 0.0000
2 8.0000 0.0000
3 (<) 10.0000 0.0000
4 (=) 1000.0000 0.0000
5 ¢=) 2000, 0000 0.0000
6 (=) 900.0000 0.0000
7 (=) 1200.0000 0.0000
WW N
Twe K anoreft
o
Aircraflyee ke Wb
z 1 &
3 ! s
3 2 7-5

Zracloonal Flndarh st 44 xg¥rdod.
Coot = £ 220,900
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