CHAPTER 4

i4i-1 Let player I be the labor union with strategy i being to decrease its
wage demand by 10(i-1)¥.
Let player II be the management with strategy i being to increase
its offer by 10(i-1)%.

The payoff matrix is:

i
{ - 3 4y 5 C
(PR S W | .3 Ly 1.y
Ly \3y WY L4 ]
-4 TRVREN P T R
vyl b3 Ly 3Ly l. £

P WO V- WY B T A i o £ l. 6
[ (L LUy L3y

4
. £
-6

—
NN L WP

41-2 Label the products respectively Aond B.Then the
strategies Ffor each Manu facturer are:
1. Normal development of bt producks
2- Crash development of product A
3- Crosh development of product B
Let pgj <{dincrease to 1 frove A) + (dincrease tol from B)

L

% A0 40 % « Mmax
2|4 4 13
314 43 -4 -4
Column  Mayimum: 8 13 43
Min

Hence, both vanufocturers should wuse mormal

d&Ve‘.OpYnCnt and I will (ncrease his share of the market
by 8%.
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1413 Each pLMe,r has the same strategy set. A strategy Mmust

specchy the ferst chip chosen and, for each possible first choice by
the oppoment [ chotces of secord and thid  chips For example, a

typceal strategy is "Puck ¢ Frst. T¢ oppoment chooses W, pick jyamdk,.
I oppomemt chooses R pickj, and K, T eppment choosesB, pick ysomd ks
where, o C-14,2,3 59.\@‘%(-5 W, R, B¢ There are 3chocces
for i and  for each i, 8 chocces of "condctomal strategtes,

g-orw\(mq &4 distonek 5trn,be¢5ces.?m,sof'€s are deter»ined from
Lhe toble (all met payoffs are ectherf/ao, 0 or —/&0,aepe,~n&cncj
on whether PL"%” 1 wins 3times, Wins 4 time and tces | tome

i l
I‘ij : Strategies 4, 5 and 6 of player II are dominated by strategy 3. o lofeS 3 hwes ).

Strategies 4, 5 and 6 of player I are dominated by strategy 3.
Strategy 1 of player Il is dominated by strategy 3.
Strategy 1 of player I is dominated by strategy 3.
Strategy 2 of player II is dominated by strategy 3.
Strategy 2 of player I is dominated by strategy 3.
Therefore, the optimal strategy is for the labor union to decrease its
demand by 20% and for management to increase its offer by 20%,
A wage of $1.35 will be decided.
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142-2
Strategy 3 of player I is dominated by strategy 2.

Strategy 3 of player II is dominated by strategy 1.

Strategy 1 of player I is dominated by strategy 2.

Strategy 2 of player II is dominated by strategy 1.

Therefore, the optimal strategy is for player I to choose strategy 2
and player II to choose strategy 1 resulting in a payoff of 1 to

plaver I.
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1.2-3 Strategy 1 of player II is dominated by strategy 3.
Strategy 4 of player Il is dominated by strategy 2.
Strategies 1 and 2 of player I are dominated by strategy 3.
Strategy 2 of player II is dominated by strategy 3.
Therefore, the optimal strategy is for player I to choose strategy 3
and player II to choose strategy 3 resulting in a payoff of 1 to

player II.
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a v=-1, f/"’V”' T uges sfmJegy 3anc
vel, plyer I uses stralgy 3 and F,WIMSMJ?ZVQ.

Flcufm I uses S‘;‘roc)egy o.

The 9ame s stable with saddlepoint (3,2) The pame 15 stable with

saddlepoint (3.2)

lq'zré (a-) jl—- Rou)
) / L 2 Minmum
/ pa 3 / | ¢« max
I /| Y4 0 % V’/;f/ay&lu:»esshakax/la*d

313 2 -1 -2 player I uses shralegy 3.

maximum’
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1426 (b) Strategy 1 of player II is dominated by strategy 3.
Strategy 3 of player I is dominated by strategies 1 and 2.
Strategy 2 of player II is dominated by strategy 3.
Strategy 2 of player I is dominated by strategy 1.
Therefore, the optimal strategy is for player I to choose strategy 1
and player II to choose strategy 3 resulting in a payoff of 1 to

player I.
2 () {3 Row Minemum
P11+ - 3 -1
2|4 0 2 0 < Mmox
315 -3 4 -9
Column Moximum: + 0 3
Tin

HC,Y\C,C,, V=0 wit Politt o 1 usch% JTssue & and
Poliicion B using Issue 2 .

(b) Let Pej= Piwonning or tycng election for PolitccianTy
Then the payofe matrcx becomes IR g 3

1] 0 3/5
< 4/5 0 s
3o O s

5'{7"0&('&9‘3 3 of PolitccconT domimated by strategy &-
Str‘ode.qu\ & of Polittcion T dom i nated by strateqy i
Strategiesd amd 3 of Politiccan® dominated by strategyd.
Hence ,c,Lcwx.mai-crq dominated Strategles qives V=0
with Politician T wsing Issue { and Politciam T
Using Issue &. Therefore, Politvctan I can prevent
Poleiciam T £rowm winning or tying -

() Let #p,; = g 4 of Polibiccom T will wim or tie
! 0 if Polikwon B will wiy

Then the payoff matrix becomes ::\Q f

2 3

11t o o

2l o o b
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42T © Min Llolumn mﬂmo&: 0 = Max [ Rowmimima] .

Coats Hence the minimax critercomn \ﬁceLds v=0 (Proleckwwan I
cannot win) Politiwanl can wse any (ssue and
Politickan B can use Issue 2 or 3. However, scmee
Tssue 1 offers Poleticcan 1T his only dnance of
wenning ,he should use that and hope Politiccan B
makes an error and alse uses Tssue 4.

142-8  Advambaaes: Tt provides the best posscble guarantee
o7 what the worst outcome can be, regardless of
how skillfully the opponent plays the game. There fore
Ct reduces the risk of very undescmble oubromes
bo & Mminimumn.

Dsadvankages : Tt s avery nservahve approack,
and, therelore, et mMany %Celd far Browm bthe best
attarnable results cF the opponent 3 not Skollful .

3L () Strategies for player I Strate gres for player I
{- Pass on heads or tails I-T¢ player T bets, call.
2-Bet on heads or tails 2-I4% player I bets, pass
3. Pass on heads, bet ontails
4. Pass omtails, bet om heads

Vil
B> 1 ! ? ‘
/| -5 -5
T 0 i
3 ’(f/z ()
gl sT» ©

Strategies {omd 3 of player I are domirated by
straleqy 2 .Eliminating the dominated strategces
we obtain the poyoff table = a1 2

145



134 (O The payofe ymabrix is: x

Row minimum

-5 -5

0 5 0
15/2 O - 459 maox
5/2 O 0

Column maximum 5/; 5
T min
MC)’\[COULM M!CM] + Mau[Row minimoaol , therefore there
t5 ™0 So.ddle point.

_I':(: ¢(M\e/ p'“«(er Arese & puve SM*‘GJ';, the othe~ P(“ycr (_N(‘{
aAwst W shatesy i Suds o way as fo Couse ke st play e f
wadr c/l,\uj( Y Sr"rw“f_]‘-’} fro . Mixed rhafeyiy are ~eeded

9\) e ep ched PM"'«: P2y X2 N+ Pra Yo + fuy Xy Y, '*‘l’\fzx‘/ﬁ/
J’-Qfe \‘Lf—x\' ol | are Al Pr‘e‘g‘,'l-/}\‘tj d{-u«,(,\ f(*";&f M;.-y)

Nt Ya =} el wbs-domvated Gty (MM@) .
case (i) \1l($‘,\(17° .f;-xY =§i (1-%2)
(‘\L\‘. N I A S g, = s([-xy)
ILZ)'. \I':%_:Yl fg1(11>+ Iy X\'(Yz\
- T
T ¥ *2; (l"Y\-)
%t
144-1 ]
(U4, Ua2) | Expected Vauoltf| S oY
N 5, | Fallsg) s
(4, 0) j/g“’"z) /2 ' a
L0,4) 5 Xq % s 7°

5/2 U4-%) = 6%, = (X}, x$, X3, %X = 10,Va, 0,%3) and v= /3
\3{(5/,)(1-)(,) + sa: (6%) = 53 For 0£x,¢4 => g- '3': = 5/3

s ul= b,
= 41, 43 (375, 43)
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1450 yu¥a)  Expecled Payeff

144-3

(,0) 3z, - 1ll-%,)= Y=,-/
(0)') ‘2;:,-*2(%1,)-“71#2

5,
Y -] = 42,42 = x*= K, 278
v 4l%) -] =

3YI*—Q *:’/
! )2 12 f=> yrs Yz¥= A
TY Ry e

The Pa'fOFF matrix for P’““I”‘I s

y/ 2
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(X, %) Expecled Payoff
(1,07 =3y, + 201-y,) = “5y,+2
(0,1) y, - 2-y) =3y, -

"5y, t2= 3y-2 % y¥ i, yi %

(44,4a,42) [Expected payoff
(4,0,0) 4 x,

0,14, 0) B3k + (A-X) = 2%+
10,0, 1) Xat 2(4-%) s =X 42
iy e ong o2 o b, X2)= 35, 3/5)
and V= 8/5

CTAREN (-%*2) = /5 for 0 <xach

= Ly, 42, y3)= (Vve, 0, Ws)
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1444 (a)]__Strateaces for AJ. Team Strategces for G N. Tear»

et

1. John does not swim butterﬂcs |. MarK does mot ewim butlerfly
L. Jom does mot swim backstoke| & . Mark does nd swin backsiroke
3.Johm does nat swem breaststroke | 3.Mowk does nt swim breaststaiz]
Let the payoff enbries be the totrl ponts wowm ¢n
adl three events when a geven pasr of strategies are used
b% the tmw\s . The” the P““j OFC ‘r/\a,*'r(.')( becomes:
A @N e 3

{ 44 13 12

2 113 12 14

3|12 22 13

Sfmfeﬁxj 2 of A.J.Team domcnated by strateqy 1.
Strategy 4 of 6.N.Team domimated by strategy &
Final pay off  ta ble A 9 3

4 A3 1

3|12 13
= Kiedd = -4 +A3
SoxtaY, xge0, X8 Ya

amd Vel2 't

(42,4s)| Expected Pay off
(o 0) ] 1334 e420-x¢) = X4 42
(0 1) ] 42 X+ 43 (4-x0) = =% ¢+ {3
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h4-Y4 (=) {Cor\i‘.)

qf Cuea2) 4363 e13) = 12 Y5 For 0¢x< ) D121 +13y 1%

13 42 +Aay3=iata
* . _
\3410 ) \62_4/1 ,‘é:_; 1/2

That (s, Tohm should always swom the backstroke
ond  showld swem the outterfty or breastsbroke each

with probabiltby Ya. Mso, Mark should always swem
the butterfly and should swtm tne backstroke or

breaststroke each witth probabelity Ya . And the AJ.
Team can expect to 4eb fa4a pocnts cn the three

events.
(6) The stmtcg(:es for the two teams are as ¢n part (a)
¥a of pg3i? for part (@); that ¢5,4.3.Team wins

~da < pey<i3 for part (a);thot i5)A.5. Tea ™ Loses

N 2 3

'1 ‘/g ‘/} ‘4/3
2 |2 b -
3 "4/3 - A/g 4/2

Let Pej =

The pay off mMmatrcx becomes

Si'mfegoj 2 of A.J. Team dominated by strategy i.
Strategy 1 of 6N Team dominated by strateqy d.

After eliminating the dominated strategies the
matrix (s 4\3‘{“ d 3

11 1 -la

3[-va M
If 13y s added bt each entry, the optimal
Strategies are umchanged . Further more, t he payof

Matbvex of part @) s obtained . Hence the Strategees
5cvem (n prtla) are skt optimal and v=43¥%; -12¥3= 0
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I444Ce) Scnee John and Mark are the best swcmmers on
thecr res pective L‘CaMS, (:heg well aiwa.js Swim (™
two eventks since the tean can do Mo better ¢f they
Swim (n only ome or mo events Hence, cf ecther
does Mot swim cn Ehe forst event) Ehe butterfly , he
wlll surely swem the last Gvo events.

Thus the st‘m(:cgces for the A.J. teamm are:

4. John enters the butierfty and then enters the
backstroke regard less of whether Mark enters
the butterfly.

2. John enters the butterFly and then swiems the
backstroke (f MowrK enters the butterfiy, but
Swims breaststroke ¢f Mark does mot.

3. Johm emters the bub&ex(—u& and thewn swims breast-
stroke (f Mark enters the butterfly, but swims
the backstroke (f MarK does mMot.

4. John enters the bubter y and thew swoms the
breaststroke reqardless of whebher Mark enters
the butterfy .

5.John does Mot swim Hae buktu\“-b., and them
enters both the breaststroke and the backsbroke .

The strateqies Qor the G.N.Team are as above
bub with the roles of John and Mark reversed.

The pay off wwokrix S
ARG "4 2 3 4 5
o Yy Y5 Ay -1
Ya 4 Ay Yy A

Wy -l - -y -

"4/2 -‘/2 "4/1 "l/; A/;l

JY,Q Ya ’4/3. ‘/1 4/2

N £~ N -
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1"i q"L‘ (¢) (Cbnt.)

Skratuﬁ 3 of 6.N. Team domcinoles all others.
SChCe the resu&h'w% oy ot¢ Makrix Us:A

5%

{
¢ G.N Team uses slmdec“os 3) (€ wily ; -Y;
Win , regardless of the sbrateqy ;
thosen Dy the A.J Team. °

(d.) 55\’“&&,3% 2 of AT Team dominates strutegces {,3,4.

Thus ¢t the coach Por the GN Tea may choose
any of hs stmdcsces at mmlm) the wach Ffor

the AJ. Team shovld choose ecther stm,tegq A5
The payoff yatvex becomes (after elemtnating

the demcinated sbrategies of AJ Team):
NO1 23 4

AV -y - Yy

SI-Va 42 -y, v, Ve
The two rowg are cdentvcal except for columns
1 amd 4.
Thus , if the Coach for the AJ.Team kvmows that the
other coach has a tendemey to enter Mark n
\ou.H:chus and backstroke More oftem than breast-
StroKe, that means column | t5 more Likely fo be

chosen than column 4. Thepre fore the coach
for the AJ. Team should choose sbrategy &.
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1454 Aéacng 3 to the entrces of table 13.6 we obtacn the
payoff table N2 3

1[ 3 45

L] 8 Y 0

The mew Lnear progroom meng model for player I vs:
Moaximize Xy

subject to  3x, +8x-%y 20
¥t +¥x3-%X3 20
5%, -x3 20
Xy ¥+ Xy =4
Xy Xa, X320

The mew Linear programming model for playerl vs:
Minimcize Ya
Subject to 3y, + Yy rByy-yy €0
Fus +Fya -yy €0
Y+ Ya+ Yy, =4
Y1 Y2, Ys, Yy 20
Based om the information given (n Sectton 13.5, the
opbtimal soluttons for these new> >nodels are:
ety X,‘_‘,X?): (?A‘s " ) 55/44‘) and ("3:: %:.‘4::5:).(0.5’«,‘/«,3544)
Note that xg= Yh and also xF=ut =ve3 where v
(s the origimal game value.
1‘;.3;2. Maximize Xy
SUbject to Sxtxt3xy-%y 20
‘tx,y.‘lx,-h.)o
3%43% X430 b)
:‘*_*-3::‘:’:3-)(“,}10 Solve Automatically by the Simplex Method:

ey Xa Xa, Ry <0 Optimal Solution
? ’ )

Value of the
Objective Function: Z = 2.36842105

Variable |  value

X1 0.05263
X2 0.73684
X3 0.21053
X4 2.36842

1412



|45~3 7o Insure ¥y 2O add 3 to eack Solve Automatically by the Simplex Method:

) enh«/ o7c the f@yaf‘{: 14:.1:/4, L) Optimal Solution

”hmhﬁ?L zy

subject to: TX, +dx, +5x5-%y 20 Value of the
Objective Function: Z = 3.79166667
Sx,+3x, +6%; -2, 20

- - 20 Yariable |__value
6x ¢ % il X1 0.33333
X, *Z, + A3 =/ X2 0.625
- X3 0.04167
. =/,2,3
x; 30 for (702,39 X4 3.79167
.54
)T‘, ‘nsure %5 20 add 4 to cach Solve Automatically by the Simplex Method:
-
.
ety F te f’a‘f"# fable. ‘)Optimal Solution
MWaxim e
subject ¥o' Sz +bx, +4=, “% 20  yalue of the
X, +7x, +8x3 +4Yx, - %20 Objective Function: Z = 3.98101266
.3 -
fvx‘ ; Cx, * Y2, +375 + Zxg X529 yariaple | value
.
X .
5X, * 2x; +6X3 *3Xq X520 x§ 0.20886
X+ Xo T Xz *+ Xy =1 X4 0.21519
X5 3.98101

14S-5 Follew »y Table €.04, 4 duad ¢F f('«,w-?:'f f/ﬂé(m 3.

Wi . YM+|

rm\ \(v' +y"‘7- \/\-"(' < F f.«-w-\ \/n: + 7"‘\‘-: r 0
"\/"'\lx’ S N =
viSo e (Y Free)

'\)W (Q:{. \’i - _\, ;’ / l.:/"l’ ..7 A
askh e ’,J— H  oveas Pprogriam 3-\&-’6»’— f(«ye/- 1.
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1456 Ta‘:ﬁﬂj He duel of o, p/A-ye.r L priblewm gves!

wmw, \/q
=+ 2y, #lyy £yy 20
Ty Dyl eye o Lebyp ey, s
Moy myyt =) > subskhetn produces
\/,’/ vasys $0 Y free s gove pleyerii problen.

14 5-1 ¥y,

Vi } N s Lemtr

Y Ys 1 *

There fore the feascble reg o won be algebraically
desercbed by x, = l-x%, 35 £ %, < Y3
The restrictions may be rewritten as:

X3¢ ~5x+5 3/8€ X4 & /3

X3 <-by+4 354 x4 €3

X3€ 5%"3  ¥slx,<¥3

[
=== —=- , ~-5x,¢+5
5/8d— =~ - = = =1
v ~bx,+l4=z 5%,-3
!
L s = x= 3
- Sx,-
vsdl—— - - - —.-‘Z.‘.. ! (] x‘
y’ doan - T Py -. ;
Ysiyy *
Yy

Therefore the algebraic expresscom For the maxcme
2cng value of x; for any potnt tn the Peascble
reqiom (s: X3 = Q 5x-3 for s € xq< Iy
-6x.+ 4 for Fnisx <3

Hence | Ehe optema Ll solublion ¢s:

%} = Y14

X3 = 4-Fm4 = U/44

X3 <5 (34() -3 « /44
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MS‘S AUTOMATIC SIMPLEX METHOD: FINAL TABLEAU

Bas |Eq]| Coefficient of | Right
var|No| 2| X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 | side

P M M M M

I
2101 o 0 0 0 0.455 0.545 0 -0.45 -0.55 0.182 | 0.182
x2| 110/ © 1 0 0 -0.09 0.091 0 0.091 -0.09 0.364 | 0.364
x4| 2] 0] © 0 0 1-0.91 -0.09 -1 0.909 0.091 1.636 | 1.636
x1| 3{ o] 1 0 0 0 0.091 -0.09 0 -0.09 0.091 0.636 | 0.636
x3] 4 0] 0 0 1 0 0.455 0.545 0 -0.45 -0.55 0.182 | 0.182

The of'hma( ffm:ul solubton s (%,,%2) =(O-634>, 0.36Y%) WHA a Pa‘/off; 0.1872

The af'h’mal dual solution i< (y”yz)ys) = (O} 0.955, 0.5‘/5)

1459 w)Scnce saddlepocnts can be found from the Wnear
programming formulakon of the qame, part (a)

follows from part (&),
tb) Conscder the Llinear programming formulahon of the

problem for Player L. The & and k& consbmintsare

PeaMat PeaMar - +pmYn S Yna

Pri Yt PeaMat - 0 FPam Ym < Umea
I0 row X weokl deminates row ¢, then

PeaYat -+ +BimUn € PraYat -+ Pum Ym forall Y,
That (s, the (% constraint ¢s redundoant scnce ct s
Cmplied by the ki consbracnt . Hemce, eliminating
weokiy dovninated pure strateqres for Player I corresponds
bo eliminabimg redundamt consbvamst n the Unear
program for Player T. Scmilarly, elkminating weakiy
dominated pure strategies For Plamer § Correspomds
) e.lx.'m«'.nah’n% redundant tonstraints tn the Wmear
program for ?lauscrI.
Since bws process cannot elcrminate feascble solw-
fons er create mew omes, all optimad strategies
Cannot be elemimated amd mew ones cannot be created.
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