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g` owgydnbe
.miizy e` rav` zipnf ea mi`xn mipwgy 2.'a owgyn gy 1a dkef '` owgy f` ddf mi`xn mdy zerav`d xtqn m`..'` owgyn g"y 1a dkef 'a owgy if` dpey zerav`d 'qn m`:'` owgyl minelyzd zlah'a owgyrav` zerav` 2owgy rav` 1 -1'` zerav` 2 -1 1:'a owgyl minelyzd zlah'a owgyrav` zerav` 2owgy rav` -1 1'` zerav` 2 1 -1:i"r oiite`n wgyn.'` owgy ly zeibhxhq`d .1.'a owgy ly zeibhxhq`d .2.−1a ltk i"r zlawzn 'a owgy ly dlah ,'` owgy ly k"x
a) minelyz zlah .3dxrd.deey zeidl aiig `l mipwgyd ly zeibhxhq`d 'qnzehlyp zeibhxhq`e zehley zeibhxhq`:zeibhxhq` 3 owgy lkl da ,'` owgy ly d`ad minelyzd zlah idz'a owgyzeibhxhq` 1 2 31 1 2 4owgy 2 1 0 5'` 3 0 1 -1-xhq`n daeh zegt `id ik 3 dibhxhq` z` wgyi `l '` owgy ,'a owgy ly dibhxhq`l xyw `ll.dze` hinyi `ed okle 1 dibh.zhlyp z`xwp 3 dibhxhq`e 3 lr zzzzzzzzzzhley 1 dibhxhq`y 
ibp okle.2e 1 zeibhxhq` i"r zhlyp `id ik 3 dibhxhq`a wgyi `l 'a owgy ,ipyd alya.1 i"r zhlypd 2 dibhxhq` z` hinyi '` owgy ,`ad alya.dze` hinyie 2 dibhxhq` z` wgyi `l 'a owgy ,seqae.lwy gieexi '` owgy :d`vezde 1 dibhxhq` wgyi 'a owgye 1 dibhxhq` wgyi '` owgy - dpwqn.(V a oneqn) g"y 1 epid wgynd jxr
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minmaxd oexwr'a owgyzeibhxhq` 1 2 3 min1 -3 -2 6 -3owgy 2 2 -1 2 -1'` 3 5 -2 -4 -4
max 5 -1 6.ei
qtd xrfnl oiipern owgy lk:'` owgy.3 
iqtdl mb la` 6 gieexdl lelr 1 dibhxhq`a xgai m`leki) .'` owgyl deab melyzn rpnie 
qtdn envr z` gihadl dvxi `ed ilpeivx 'a owgyy oeeikn.(1 'hq`a lynl xegal.oeap didi 'a owgy m` 4 
iqtdl lelr `ed 3 'hq`a xgai '` owgy m`.2a zekfl iekiq el yie 1n xzei 
iqtdl `l el ghaen 2 'hq`a xgai '` owgy m`:'a owgylelr `ed 2 'hq`a xgai m` .6 
iqtdl lelr 3 'hq`a xgai m` .5 
iqtdl lelr 1 'hq`a xgai m`.1 gieexdl xnelk −1 
iqtdl.1n xzei `l 
iqtiy r
ei '` owgy ,'` owgy i"r 2 'hq` zhiwp i"r ,xnelk:qwnipind oeixhixw edfe ,miilniqwnd ei
qtd z` menipinl `iadl dxhna wgyn owgy lk:miilnipin minelyz ly meniqwn - '` owgy

max {−3, −1, −4} .maxmind ziibhxhq` `xwiz z`fe:miilniqwn minelyz ly menipin - 'a owgy
min {5, −1, 6} .minmaxd ziibhxhq` `xwiz z`fezex
bd.Va oneqn ,wgynd ly oezgzd jxrd epid maxmind jxr .1.V̄ oneqn ,owgynd ly oeilrd jxrd epidminmaxd jxr .2.wgynd jxr `xwp V f`e V̄ = V = V if` oeieey yi xy`k .3.ske` 'wp dpyi ,xnelk.V̄ = V = V = −1 ,dpexg`d dnbe
adxrdd`xp 
in) minmax ziibhxhq`n dihq i"r enelyz z` xtyl leki `l owgy s` ,ske` 'wp yiyk.(dnbe
.aivi oexzt `xwp ,df oexztdprhxnelk ,V̄ ≥ V

minmax ≥ maxmin ske` 'wp ly meiw i`l dnbe
'a owgyzeibhxhq` 1 2 3 min1 0 -2 2 -2owgy 2 5 4 -3 -3'` 3 2 3 -4 -4
max 5 4 2dvex `l 'a owgy la` ,2 gieexi '` owgy f` ,3 'hq`a xgai 'a owgye 1 dibhxhq`a xgai '` owgy m`2



m`e aeygl r
ei '` owgy mb la` ,2 gieexie 2a xgai `ed 1a xgai '` owgyy aeygi `ed m`e 
iqtdl.zeaivi xqeg edfe lbrn xveeie jiynp jke ,4 gieexie 2a xgai `ed 2a xgai 'a owgyy ayeg `eddx
bd.d
igie zg` (d
enr e`) dxey xegal `id miieqn owgy ly dibhxhq` m` - dxedh dibhxhq`z`f dyrpe dibhxhq`d z` aixidn xizqdl `ed oexztd .lbrn yi ,ske` 'wp oi`y jkn d`vezk.zeaxern zeibhxhq`a yeniy i"rzeaxern zeibhxhq`y`xn r
i `l aixidy i
k ,zeiexazqda ynzyp okle zelret `l zexedh zeibhxhq` ,ske` 'wp x
rda.xgaz 'hq` efi`a wei
a:onqp.i = 1, ..., m xy`k i 'hq`a ynzyi '` owgyy zexazqdd - xi.j = 1, ..., n xy`k j hq`a ynzyi 'a owgyy zexazqdd - yjdx
bd.zeaxern zeibhxhq` mi`xew (y1, ..., yn)e (x1, ..., xm) zeiexazqdd ibelitl:miiwzny oaenk
∑

xi =
∑

yj = 1 :`id minelyzd zlgez
E =

m
∑

i=1

n
∑

j=1

Payijxiyj.(i, j) befd xgap xy`k '`l 'a ly melyz = Payij xy`k.jl i oia zelz i` migipn ep`
minmax oeixhixw.el zilnipind minelyzd zlgez z` znqwnny zaxern dibhxhq` xegal aiig owgy lk

minmax htyn.wgyn jxr miiw 
inz zeaxern zeibhxhq`a.(V̄ > V ,ske` 'wp oi`yk zexedh 'hq`a - dxrd)itxb oexzt.n = 2 e` m = 2 xy`k z`f zeyrl ozip'a owgyzexazqd y1 y2 y3zeibhxhq` 1 2 3owgy x1 1 0 -2 2'` 1− x1 2 5 4 -3:if`'a owgy zeiexazqd melyzd zlgez
(1, 0, 0) 0x1 + 5 (1− x1) = 5− 5x1

(0, 1, 0) −2x1 + 4 (1− x1) = 4− 6x1

(0, 0, 1) 2x1 − 3 (1− x1) = −3 + 5x1

(y1, y2, y3) :l"pd mixyid z` xiivp
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'hq`a xgeae zilnipind melyzd zlgez idn ,zixyt` zaxern dibhxhq` lk xear w
ea '` owgy.meniqwnl df jxr d`iany zaxernd
V = max

0≤x1≤1

{min (−3 + 5x1, 4− 6x1)}:wexide aedvd mieewd ybtna lawzn df jxr
x1 =

7

11

x2 =
4

11 . 2
11

`ed wgynd jxre:x1 ly dxiga lk xear 2

11
n xzei `l mlyl oiipern 'a owgy

y1 (5− 5x1) + y2 (4− 6x1) + y3 (−3 + 5x1) ≤
2

11 : 7

11
xear oeieey yi

y1

(

20

11

)

+ y2

(

2

11

)

+ y3

(

2

11

)

=
2

11 la`
y1 + y2 + y3 = 1.y2, y3 z` `evnl xyt`e ,y1 = 0 gxkda okle
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