
6 d`vxd - v"awg2011 xanv
a 8 jynd - zeil`e
:zilnixtd dirad
max z =

n∑

j=1

cjxj

s.t :

n∑

j=1

aijxj ≤ bi (i = 1, ..., m)

xj ≥ 0 :zil`e
d dirad
min w =

m∑

i=1

biyi

s.t :

m∑

i=1

aijyi ≤ cj (j = 1, ..., n)

yi ≥ 0 zil`e
de zilnixtd oia mixywzil`e
 zilnixtmenipin ⇐⇒ meniqwn(0 ≤) "irah" dpzyn ⇐⇒ (meniqwna ≤e menipina ≥) irah ueli`(0 ≥) "irah `l" dpzyn ⇐⇒ irah `l ueli`ule`n `l dpzyn ⇐⇒ oeieey ueli`zil`e
l zilnixt oia xarnl dnbe
:zilnixtd
min z = 3x1 + 2x2 − x3

s.t : 2x1 + 3x2 ≥ 4

x1 − 2x2 = 2

−x1 + 4x3 ≤ 3

x2 + x3 ≥ −1

x1, 2 ≥ 0 (ule`n `l x3y al miyp):zil`e
d
max w = 4y1 + 2y2 + 3y3 − y4

s.t : 2y1 + y2 − y3 ≤ 3
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3y1 − 2y2 + y4 ≤ 2

4y3 + y4 = −1

y1, y4 ≥ 0

y3 ≤ 0.(oeieey ueli` `ed zilnixta ipyd ueli`d ik) ule`n `l y2 dte:xnelk ,jtdle zil`e
d i"r byen zilnixt dira ly oexzt
max z = min w zil`ivixhn dbvd:(1) dira

max z = cx

s.t : Ax ≤ b

x ≥ 0 :(2) dl zil`e
d dirad
min w = yb

s.t : yA ≥ c

y ≥ 0 xy`k
c = (c1, ..., cn)

b = (b1, ..., bm)

x = (x1, ..., xn)

y = (y1, ...., ym) .min
wnd zvixhn Aedylgd zeil`e
d htyn 1:if` ,(2)l ixyt` oexzt ye (1)l ixyt` oexzt x m`
cx ≤ yb.menipin ziira ly oezgz mqg deedn meniqwn ziira ly ixyt` oexzt lk ,xnelkdgked:okl meniqwnd ziiral ixyt` oexzt x

Ax ≤ b okle y ≥ 0 miiwzn
yAx ≤ yb :sqepa
yA ≥ c :okl x ≥ 0 miiwzn

yAx ≥ cx2



okl
cx ≤ yAx ≤ yb :htynd lawzde

cx ≤ yb dwfgd zeil`e
d htyn 2miiwzny jk (2)l ixyt` oexzt ye (1)l ixyt` oexzt x m`
cx = yb .(2)l ilnihte` ye (1)l ilnihte` x if`dgkedif` (1)l edylk oexzt x0 gwip
cx0 ≤ yb j`
cx = yb okl
cx0 ≤ cx .(1)l ilnihte` x o`knehtyn 3(meqg) ilnihte` oexzt yi (2) diral mb f` (meqg) ilnihte` oexzt yi (1) zilnixtd diral m`:miiwzne

max cx = min yb htyn 4.ixyt` oexzt oi` (2) zil`e
d diral if` meqg `l oexzt yi (1) zilnixtd diral m`dgked1 htyn itl
max cx ≤ yb.yl ixyt` oexzt oi` okl max cx → ∞e ,ixyt` y lkldxrdoexzt oi` (1)l m` la` oexzt oi` (2)l f` dneqg `l (1) m` xnelk ,
g` oeeika wx miiwzn htynd.meqg `l oexzt dl yiy e` oexzt oi` (2) diral f` ixyt`
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1 dnbe
:zilnixt dira
max z = 2x1 + x2

s.t : x1 + x2 ≤ 4

x1 − x2 ≤ 2

xj ≥ 0.(0, 0)e (3, 1) md dirad ly miixyt`d zepexztd:zil`e
d dirad
min w = 4y1 + 2y2

s.t : y1 + y2 ≥ 2

y1 − y2 ≥ 1

yi ≥ 0.(1, 1)e (1, 0)a miixyt` zepexzt yi zil`e
d dirale.(zeneqg odizyy `"f) miixyt` zepexzt yi zil`e
d diral mbe zilnixtd diral mb xnelk2 dnbe
:zilnixtd dirad
max z = 2x1 + x2

s.t : x1 − x2 ≤ 4

x1 − x2 ≤ 2

xj ≥ 0 :zil`e
d dirad
min w = 4y1 + 2y2

s.t : y1 + y2 ≥ 2

−y1 − y2 ≥ 1

yi ≥ 0dpi` zilnixtd dirady `"f ,miveli`d ipy z` miiwny oexzt oi` ,zixyt` `l zil`e
d diraddl yi ,dneqg dpi` zilnixtdy `"f zixyt` zilnixtdy epi`xy oeeik .dneqg dpi` e` zixyt`.zepexzt seqpi`3 dnbe
:zixyt` `l zilnixtd dirad
max z = 2x1 + x2

s.t : −x1 − x2 ≤ −4

x1 + x2 ≤ 2

xj ≥ 0 :zil`e
d dirad
min w = −4y1 + 2y2

s.t : −y1 + y2 ≥ 2

−y1 + y2 ≥ 1

yi ≥ 0 .(xzein ueli` yi) zixyt` zil`e
d dirad.zixyt` `l zilnixtde zeid dneqg `l didz `id j` zixyt` zil`e
d dirad ik ep`vn
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4 dnbe
:zilnixtd dirad
max z = 2x1 + x2

s.t : −x1 + x2 ≤ −4

x1 − x2 ≤ 2

xj ≥ 0 .zixyt` `l zilnixtd dirad:zil`e
d
min w = 4y1 + 2y2

s.t : −y1 + y2 ≥ 2

y1 − y2 ≥ 1

yi ≥ 0 .zixyt` `l ok mb zil`e
d diradzilnixtde zil`e
d ly ixyt`d oexztd oia xywd:(1) dira
max z =

n∑

j=1

cjxj

s.t :

n∑

j=1

aijxj + xn+i = bi (i = 1, ..., m)

xj ≥ 0 (j = 1, ..., n)

xn+i ≥ 0 (i = 1, ..., m) :zipeivixhnd dxeva
max z = cx

s.t : Ax+ Ixs ≤ b

x ≥ 0

xs ≥ 0

x = (x1, ..., xn)

xs = (xn+1, ..., xn+m)

Complementary Slackness - milynd wegd htynmi`znd il`e
d dpzynd if` ,qt`n dpey id ueli`a x∗

n+i xqegd dpzyn (1)l ilnihte`d oexzt m`if` y∗i 6= 0 xnelk 0n dpey ilnihte`d il`e
d dpzynd m` - jtdle ,y∗i = 0 ilnihte`d oexzta el.x∗

n+i = 0 xnelk ,0 didi zilnixtd diraa id ueli`a xqegd dpzyn:miiwzn i lkl - ihnzn ote`ae
x∗

n+i · yi = 0
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