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Complementary Slackness milynd wegd htynmi`znd il`ed dpzynd if` ,0-n dpey id ueli`a x∗

n+i xqeg dpzyn (1)l ilnihte`d oexzta m`.y∗i = 0 ilnihte`d oexzta eldidi id ueli`a x∗

n+i ilnihte`d xqegd dpzyn if` y∗i 6= 0 ilnihte`d il`ed dpzynd m` - jtdle.0 deey:ihnzn ote`ae
(

x∗

n+i

)

· (y∗i ) = 0.ipyd dpzynd jxr edn rp `l ,0 `ed mipzynd g` m` xnelkdgked
Ax∗ + Ix∗

s = b :y∗a l`nyn litkp
y∗Ax∗ + y∗Ix∗ = y∗b:aivp .y∗Ax∗ ≥ cx∗ okl y∗A ≥ cy mirei ep`
cx∗ + y∗x∗

s ≤ y∗b :ilnihte` oexztde zeid
y∗b = cx∗ okl

y∗x∗

s ≤ 0

y∗x∗

s ≥ 0 okl
y∗x∗

s = 0 okl
m
∑

i=1

y∗i x
∗

n+i = 0

∀i y∗i x
∗

n+i = 0
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dnbe:od zeirad:zilnixtd
max z = 3x1 + 5x2

s.t : x1 ≤ 4

2x2 ≤ 12

3x1 + 2x2 ≤ 18

xi ≥ 0 :zepeieeyl xiarp
max z = 3x1 + 5x2

s.t:

x1 + x3 = 4

2x2 + x4 = 12

3x1 + 2x2 + x5 = 18

xj ≥ 0 :ilnihte`d oexztd
z∗ = 36

x∗

1 = 2

x∗

2 = 6

x∗

3 = 2 :zil`ed
min w = 4y1 + 6y2 + 18y3

s.t : y1 + 3y3 ≥ 3

2y2 + 2y3 ≥ 5

yi ≥ 0 :ilnihte`d oexztd
w∗ = 36

y∗1 = 0

y∗2 =
3

2
y∗3 = 1 :dlah dyrpil`e z ilnixtiqiqa oexzt ?ixyt` ?ixyt` iqiqa oexzt divxhi`

(0, 0, 0, −3, −5) `l 0 ok (0, 0, 4, 12, 18) 1
(3, 0, 0, 0, −5) `l 12 ok (4, 0, 0, 12, 6) 2
(0, 0, 1, 0, −3) `l 18 `l (6, 0, −2, 12, 0) 3
(

− 9

2
, 0, 5

2
, 0, 0

) `l 27 ok (4, 3, 0, 6, 0) 4
(

0, 5

2
, 0, −3, 0

) `l 30 ok (0, 6, 4, 0, 6) 5
(

0, 3

2
, 1, 0, 0

) ok 36 ok (2, 6, 2, 0, 0) 6
(

3, 5

2
, 0, 0, 0

) ok 42 `l (4, 6, 0, 0, −6) 7
(

0, 0, 5

2
, 9

2
, 0

) ok 45 `l (0, 9, 4, −6, 0) 8
2



-l`ed ly miveli`d .il`ed oexztl htynd zxfra xearl xyt` zilnixtd ly iqiqad oexztdn:`id zi
y1 + 3y3 − y4 = 3

2y2 + 2y3 − y5 = 5:lawp okl y4, y1, y2 = 0 gxkda okl x1, x3, x4 6= 0y mirei ep` - 3 divxhi` z` lynl gwip
3y3 = 3

2y3 − y5 = 5 lawpe
y3 = 1

y5 = −3.zil`ed ly 3d divxhi`a oexztd zn`a dfedxbdmr z ly xetiyd avw ,xnelk ,df a`yn ly ileyd jxrd z` oiivn ,y∗i ,id a`ynd ly lvd xign.bi a`ynd zlbddnbe:did ilnihte`d oexztd znewd dnbea
(x1, x2, x3, x4, x5) = (2, 6, 2, 0, 0) :did il`eae
(y1, y2, y3, y4, y5) =

(

0,
3

2
, 1, 0, 0

) eid zilnixta eply miveli`d
x1 ≤ 4

2x2 ≤ 12

3x1 + 2x2 ≤ 18oey`xd ueli`d ly oini sb` z` libp dnk dpyn `l xnelk ,0 `ed oey`xd a`ynd ly lvd xign.dpzyi `l z ,zilnixta
z f` ka ipyd ueli`d ly oini sb` z` libp m` okl , 3

2
`ed ipyd a`ynd ly lvd xign ,z`f znerl. 3

2
ka lbi

ka iyilyd ueli`d ly oini sb` z` libp m` okl 1 `ed ely lvd xign ,iyilyd a`ynd xear l"pk.1 · k = ka lbi z f`zeyibx gezip:beqdn zeiraa miwqer ep` ,illk ote`a
max z =

n
∑

j=1

cjxj

s.t :

n
∑

j=1

aijxj ≤ bi

xj ≥ 0
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diraa miiepiy revial ilk dyrnl edf .dl`yd lr miiepiy ly drtyd zpiga md zeyibx igezip.dirad z` ygn xeztl ilan zixewnd:zil`ivixhnd dbvdd z` xikfp
max z = cx

s.t : Ax ≤ b

x ≥ 0 :zihxphq dxevl xarnd ixg`e
Ax+ Ixs = b e`

[A, I] ·

(

x

xs

)

= b.miiqiqa `l mipzyn ne miiqiqa mipzyn m epl eidi:miiqiqa-`ld mipzynd zeenrn iepad m×m xqn zireaix dvixhn `id B

BxB = b

xB = (xB1
, ..., xBm

):dxevdn dvixhn i"r didi oexztd .minlrp ma zkxrn eplaiw f`e
xB = B−1b dnbe.zilnixtd diraa (dwlig inexy) sa lkzqp.b = (

5
2

) ik d`xp dpey`xd dlaha:lawp dpexg`d dlaha mipzynd xehwe
(

x2

x1

)

= B−1

(

5
2

):dpey`xd dlaha minwnd ly dvixhnd `id B xy`k
B =

(

2 1
−1 2

) :`id B−1e
B−1 =

(

2

5
− 1

5
1

5

2

5

)
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