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I+ Corside~ The \\“-:e,cv,«,awfj ornstyanls as eyialﬂ,{& .

Xya+2X2 =200
Ly x3A2 = OO
A +2A3 = 350
Xy ,X2 =0

A F AT =200

2. when X} =0, A2:200 (6,200)

X2z0, A| =200 (200,0)

Ay =0 AFZFA2 = 4OO

A2 2133-3 | Y = k00
2 = .
(0)133-3) (100,0)
- 2%~ =350
h-when %20, ty+2%A5 =350 , X2=0 LTI
Xy T 350
(0,115) X2 =125 (350,0)
o® : 5. The Hfeasible ‘raa/tsﬂ AB,C
¥ 4
N v
&X’!’ﬂ 5. AL\OG,\OO) , Z = 200Xy + |KOO0A2
,.,_\

z200(00)+ hooliO 0)
= 20000 + 0000 = 60000

:b(’o B (850,50) 2 = 200(250) + 400 (50)
v 50 900 + 20000 = 10000

x(’

2
%

7

¢ (50,150 Z = 200(50)+ AOO(‘5D>

= 10000 + b 0200 =T0000D

{f

The

Ao 80 120 o 200 20 280 320 360 KOO

pphmure SOLLEN

N

™MD 7= boOOO

Ay =100 2o =\DO

G2
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Mived Onstsan
Use -the 5W)Db\‘ca,0 rednpd to Solve the foi)owm LPP

| A §em moaxes two 'F'n)duc"bs x %Y and bas Z J‘c:Z\
rproduction capacity 6} 9 tonmes PET day,\xw/ ;%evmamnt
the fame T)'mc)ucbpn C,arad%‘y e -F"m :(a/s@ﬁd sz‘:&mf
coptvack to Aupply atleast 2 tornes 6

an .
3 tornes o 7 ‘)De'v dcua v anopthet 69\*? a .
et 90 machne bouv e F’%‘Dductw@ﬁ he

fa ch

tornes of 1 Tequiv
2 gach tornes 96 3 soguives 50 reachine houvg ot )
T"U&u\chgp hyae . The dauw ML U O FOMLb)e PuTrReY
o tnachwe heuss i o . AN THE -Fﬁf*’zs putput e@;)
bol geld and <he )’J'mf'\t rnaée'—us .71/5“80732,& '\:jﬁzuei
A and R»-120 \’Je—n ternes 6h Y- It o Tecz/uﬁ;iclcmmﬁ
deterivmne e produchie® gcheduwle  for
?m%ttfo calavdale +his T’ﬂ%ft
LPP Model ¢

Max Z =807t ¥ 1202
Swif)ect to o
) Total product Ca}mcd:tj of A tornes pes day , 124 ¥eg

Soawme Pwdwc‘agh carac&kj- Ayxr2 £9
CQSuFPhj atleast 2tonneg of X - L 22
(3) Atleast 3 tompeg OF Y - - A2 23

¥ Fach tonne of A YeC;ou’reg 20 mlc bouss })-mduch@m hme 2
4 vequwed 50 miC bhours productien tine
But ™Mo m)c hours pogng‘,e Yo 3po. 20U xBDL2 £3bO

Mat - Z = 80X 1120 X2 ‘
Svbject to x4 A2 <9
Ay =22
Ay 2 3

20 X 4 502 €360

'3(—\,7('2,, >/O
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qTa)aMco\ Splutien -

kb, censtya
I- (pnsdes the \neﬁ/,ta\\'be/s as Qci/,/ta 137

Ayg ¥ A2 =1
> &Y z 2
A2 =3
20 + 505 = 3b0
L EO , Ay =0

WS

-1_2_-;0 ) d\‘\'jJ:c‘
2. when X z0 , j-\‘\’d.ﬁ« c«q ) Xy ;Ci
A=2z9

ant W (0,9) ) (2,0

3o , *270

~
et oret 204+50X 3 = 3bO

3- whep N =0 , 2OXLF 50A2 = 2oy = BbO
502 =3b0O 1, =18
Na =12
Secwnd C&rvsbramt} (0,1:2), L\Q,o)
of A2
he Thyvvd covpsbraant s ¥ =2 for all values of
. (D,O) CQ-,\) C:-,'J-)

5. A9=3, Jor values of Iy "

fousth censbrawnt C0;37,(‘)37) (2

b 25801‘-’(\30 x 2
®| Al2)3) 2= 80(2)+120(3) = 520
\b | 5L5)3> 2:80(_6)')’!20(3): 840

c(3,6) 2=80 (3)+120(k) = 9b0

" "_D(_Q,ba).\) 2= %Dp}ruo[bo@-— 928

" > boo 18 Z=9b0
. .a @ 1- QP-);\muvn sguboo

1 /"‘*’” X, z3 & A2 =h
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The Standard weiaht of a 9Fecia] Fbafoge byick j8 5kg 2
‘b ortops TWO  bagic \\nﬁred‘\eﬁts By, 2 B2 - B, 09t 8 Rs:S?Demkj
3 Ba wsotg Re' 8 pes wq - Styength censdesabens dictate #he
bwici< ecgptawpg Pot e than i kg of By 2 4 fm»n\jnumo;:
2rg of B2 Swnece the dermand fov the product 18 Lively +o

be velated to the Prce of the byick, find eut gvaphically

Poe reioimmupy cost Of  the Dbrick gabgfywng the abeve

oA vhen S

Let x,,%2 be ampunt of mﬁTed\entS By, B2 -

LP model *
Min. 2 =5X +8X2
Subject to- (O Strveng th oa\ng‘ée;m'bg‘ﬂs
bwieik cpptains mot ™eve -thcm\t.,\Kg
S5, 2
Mimypaun OF 279 of Ba - A 2 3

N spose bvick s BPKRG
(2) Standavd werght of g)aecw) pusp

2t Orktawns By, B2 Ay yA2:c5

of B - X <y

S M. Z = 5414832
SudoJeCl:{',‘D A 54—.
A2 22
LW A2 S
Ay, A a >0

Q'ra)?\”\ca') golutbipn - ' ]
- L, consbyainl
1 Govisrdey the mgcpual,da hs Q?uabh\bj
Ay :l+
A a=2

AyxA 2=
oy=0 , X2 =0

= Ay A2 0
2) when 2,:z=0 , Ay F A2 5 Ao =0, \

Uy =5 ay =5
fivab consbramt (0,5), (5,0
et DOF 2=

3)ueser Xz, o a\\ =
Qecpnd cors brawnt  (i,0) LL\-yD (Ly>19
;)33:::2_ ‘%T@MWW% &y
Trosd  cgnsbsant (D, 2) (v, 2) C“:L,';L)
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A manufactuve”
the 8ame
vrecvui—md {o¢

EnggTr&VCom

5% J- 5. Z:53L|+811
- A(3,2) 2:=5(3)+8(2)=3)
1 = Bh,2) 2:=5()+8():=3%
37 g QPf\mum Selath o
g AL 177 770N\ 227)BU, ) Hip. 2 =3)
A(3;2>\ 'J(l ;'.3)'1.1:2
1 T ¥ \1 Y §
' 2 3 h 5 b 1

o
~oduces twd di fFevent ~odels X,y ©f
g T, * B2 avse.

2 12%g of T2
pf ALaboux

~oduct - The Taw roatevia .
Ptleast 18 X9 Of M

'))TDduLC'tl e - S pre

Mo atmoset

uet be used daily - s Coy cach
;:e o be utihzed 2xg of T 9% ﬁoea@eciev‘i‘ox each

de) x and 11g °f ™ for eoch ™ od. Tt taxes
moa \ x 3y, 1%g of 7> W’Cf/uwd L e o
::’3\: -EOF rﬁoﬁb\:Fo‘ct"‘Te “ moae\ﬂ:ﬁ?tﬁlx R - S0 fov

1
dol'y - The | o
actuxe «a ™0 ~oodel Y- 0
roanuf s re. 30 fos each duced o
each wodel »x an oae) ghowd e P
maﬁj umts O'F eOC\? ™
coaxuremze  the 'Fw%'t T
sel model AN
Modoe 9
X -

Matenal 0 | |8

R\ N
Matexial \ i | 2

K2
Lobouy 2 N 3L

rourS
P—m-ﬁt(%) 50 30

@
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X,, Ay - NO- Of wunitg of ~wodel X 2 y to be )DTDd,q_ch_.

LPP

Maxar™iz e 2 =50 ¥ 30% 2

Sobject to axy ¥ A2 I8
Ay A2 ZI2
XA +2A 2 T3Y

Xy, X2 >0

Ly constranls
1. Conperdes the |neﬂ/4alj,l'y CQ’D«S):M‘W):S as Q%Xajz(bj
2341 ¥X2 =18
Ay ¥ A2 =2
3% ¥2°Ao = 3l

X =0, X2 =0
- =18
2. wher 2 z0, 2 ¥A2 =18 DL:J,./O/’J-:X—\'\'J'DLC?‘.—q
X2 =18 -

st constraint LOUS} J (q’o)
=2
= g =0, Xi¥AI>
2. when %y z0 , Xy +2A 2 =2, ) < =12
Ny =V

1 (,O,)D—) R C\:’)O)

Cocord cprnstram ]
“ 1;5“0,33§.|+3‘13'“3L)’

=34
y - when x =0, EE ;’i’:n ’ Ay = 33
gt Gmstrant (0,17) , (w-3,0)
5 | - b. Feasible Boluhen,z=50%;130A2

A€b) =po(e)r30(1e)~y @D
é L%\L—ﬂ,z bo Li) ¥ 26 L“&f) P
C (10;2) = s0(15) > 20( )= 560

- 917%\*%»% Sotlubom
Z = S0l 4 o2

(Zg Zz 2 sb0
& o P Xy =10
E G Ao = 2
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A fxm manufactused two )D"mducts A ard B en wh;EchC:he
?mﬁt eaxned pes umt ave R%3 2 RS-y mffwtw::g;c:.

Product 18 ?Toceesed OP two thachned Mc;g\—: 1_}:“_“2 e

Pyoduct A wq/ui*res pre manute of PIo<e >j

ute BN ™M)
Ma whle B TQCVMTQS pne f:f‘\ﬁ §
a available fov NO

and

two ™nutes o0 ~
Mo - Machyne My Y

ond 9Pne ™Minuke o0 e
roye the A 1 PousS ap r™inute & wo™mie macbme_ﬁ e
; ' Aay - T
oavalable Jo¥ 10 houv S c§uunn\7 any DUQ“SK:; be‘j manu?acmTQd
~ts of voduct A & B o
e O T he obove as8 &

to get rmaximure  PYofite Fosmulate

) ' g 3 rmn
3 gelve by 31‘0)‘3\3\(:0\ method 1 hows

= LSO L)
LP ™Model - oo
MauaT™ 2 2 = 3Ay ¥ Kot (PR pld)
Bubject o X ¥X2 S50
ple SUE 4o B-1 ﬁ 600

a
Wby conetvawntS as et l’_j
i-Congiudex the \necyaa\ 9

o, =0
Ayxnyr = 50 1;;0
1-‘1\*12 Zboo ~ =0 '1-\’\'171:’14’50
2 =Y,
2.hen X =0 L FA2=LS0 Xy =150
AL = K50
fixet cometvawnt (04 1450) , (450,0) o sa 2600
Xy =0 \
3. when =0 2% X2 =600, 3y = 300

23 = bbO

poo) (300,0)
5. feasmpe spwhoN, Z = I3 ruA2

A(ow0) Z= 30)+4L0) = O
B(3000) Z= 3(300)-)4:,(0) = 900

) c (l50)300> Z= 3(_(5‘0)-)' WLBOO} = bS50
Dlo)ys0) £ 3o) + by (4 50) = 1800

Second conStrawnt (o,

b. Gphrm,\m Lolubhon ,

7 21800
X, = 6, Ay =hAS0

! K 1 v T T
100 200 3c0 k0o 500 b0OD
B(300,0)
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CH

MwH ple o \unlion

-|Solve the followwng LPP gvap\-\iwhj

Mat, z = 100X, + kOoX2
Sub. 5 S5 +axXa £ 1000
3+ 22 <900
Xy +2A2 $500

m\)ll >/0

I Copades the mecym\'

A2 =500

fvet pmatraint

.3 R e e B S [0
A2 =150

3. when Ay =0

Secemd  cgn8braint CD1L¥507 )

Ay ¥2 A2 8 500
250

k. when w0 zo0,
ALy =

T™¥d conctrant (0,250), (500,0)

i ¥ ¥

K00 50D oD

lbO ;00 ;oo
B(200,0)

b. Feasible splutioms , 2= 100%1¥50%2

Alo,0)  2=100)+yol0)= 0

B(200,0) 2= 100(200)+10(0) = 20000

c(125,875) . 2:woli26)* yo(187-5) = 20000

loﬁ))

D(0,25D) 2 =100(6)+ yo(asD) = 10000

143
7. Bphrure Selben at o PO
Z2= 20000 , %, =900, 12 =0
1 =tas A2 =\81S

EnggTree.com

by conabrawnts as egualty:

XAy =
5Xy + 22 =1000 1=0
Ha =0
3Ny 4 2xa = 100
X 4+ AN T 500
2L a2 =lO00
2. when > =z0, 5% +2732 1000 a2 =0, SX1¥2IX3

Ay = 200

(0,500) , (209,0)
Y a=z=0 '3'1\'\"1'>L‘>:qo0

(300,0)

o1y = 300
- 2 = 500
> 59 =0 R '1\'\’3— 2 5
oLy =500
go\W D 9

5oLy + 2 2 =000
Wy ¥ 2L =500

h N

e

Ay
Ay

Qb 2125,
Iy + QX2 2500

z 500
z125

129 & 242 =500
At = DS

A2 =181-5
. oy =135 , A28 S

May value fovr 2 occuvs
at two vevheed B 2C

1LPP  hanng rote ‘th?ﬁ .
| gphmal “getuhem & A%
40 have muinple gphrral Séln -
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6;|UNBOUNDED SoLUTION

U}Mﬁa gvaph cal Hetrod , Qgwe

Max . Z = X+ DA2

Sup- to oy —xa £2
Ay 4+ A2 7L
b \11 7/0 [/Cb' s
bk as Epe e
Step \ oM de¥ \nervAautj commbra
Xy — A2 =2 Xy =0
Xy 42Xy Tl A2 z0
- - o &1 -Aaz2
Ste,P2,thn X =0, W-A2z2 +2=z0, o en
Xoz -2
“Pownt cannot be neja'b\re
0
S- ket =Y Xa = @) fivot cgmsbramt (3)1) C )
S‘tQP 35, when 2yz20 , Vv A2:z Y 12:=0, di¥A2:20
A2 =L Ay =y

Secend comstrant  (OW), G’r,o)

! 2 3 & 5

5- Feasible Selubon , Z =AA +3A2
Aaw)y, 2=2(N+30)=19
Blo,w) Z = 200)+ 3(w)=12  ebes 6L
The Shaded mfi@n L8 wﬂwwnded-%e“i—z‘ loe i
y which e
PO ED 0 +he Ghaded Teangﬂ Ter
wpre thon 12 -
The ma vale 6 2 @cuYs aj—mé\mt'j~
~The prodlem has an unbsunded S&lutie™:
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1| \WFEPSIBLE SOLUTON
| geluton

/ If "t s ot PDBQ\b)e +to fwa a *Fea@\:\le e
that Gansfier al the constrant & TheD e P

\s SHard 1o ‘Pave ab Tonfeazmble Solutho™ -

Se\ve q-mp\ﬂcdhj the —ﬁb\\ewmj LPP
Mot Z:z Zh¥ 3A2

Suwo- to Ay ~A2 <=
-Ay A2 20

Ay, L2 %0 ) m\ﬁ&
Step 1: conBudey the \“Q‘l/‘mj"hes as QM

Xy -2 T - M =0
- ¥ A2 =0 X220 |
Ay =~
= =) A2 =0 X _—
S&F 2 when =0, M~-A2 =~ Ay =)
A2 = 1b abve pls -
(o,~\) cad e neg P
Sp, let A2 =2 Ay ":2 ’-;"\
V=

Tt comstrawnt  (0,0))7(4,3)

S&P 3 - when Ay =0 ~N A A2 =D Faz0 ~HK¥YAa=0

Az =0 =% =0
Ay =0
TO Rnd  amothes pount , we find Hnat - 47L2 =p
2o A=A

Semd  cgrsbrant  (0,0) (h1) (2,2) -- -

)

5) Thexe B o powt covampn to both the shaded YEFED -

- TThe  bp ‘Fmb\efm bhas Mo -feasible goluheon .
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Juse the 3faj>\-§cal methbod to 8elve PP
MaxX Z = +322/2

Bwb\)ect to 3Ny + 22 SN2
5%, £\0
Ni4Aa2 298
- A4 x2 7Y
X, X2 2D

Yo, cornebreunts
Step)  comsides the meciuatd:z@; as eCf/AGM‘J
Py 42wz =1

Xy =0
5Ly =10 ™2 =0
Ay A A2 =
N = B 42N =12
Gtep 2 OhEN =0, A1+ X2 =12 , Dta=0 | 2
Aa=b
st consbrant (0)b), (L\_,O)

gt'LP 3: vwhen 5Xi=10 ,

x1z2 v alk valugs 6H L=

Second Cemsbvaunt (2,0) (2.v) (22D .
- ) oA =

gtq) 3. whemn X, =0 '1\‘\’11:88 ) AD ) X, =8

Fhvd  comstramt (01 8), (8,0)

Step iy wWheH A1=0,

'.:_‘ -~ A2 =
-Ayyxazlhy A2 =0 B

A Tl "'1: 'f::'
Pewnt can't be neaa“b\/f.
Assumme 11:95);1)5,
fown-th  cemsbraunt (ow), (V,5)

5)

lk b 2 I‘O
§) Capror find any pewnt in the ahaded reqONs whieh can
Qah)sﬁ al) The censtyanBB
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-186\we The LPP b‘j 3-ra)>\ﬂca1 Uetod -

Max - Zz\007 + Ko
Sub-tp 51 x212 £ Boo
2% 4+ 212 £ boo
Diyota 20
Step 1 : orvest \nequalibies + g%aﬂuu
5%y 4212 = QD0
3%, 4230 = H0O

Ayz2p A> =0

: = 80D
Slep g Yy=o  STix 22 _
Fo? whem . 00 ‘(O,noo)
A2 =0 54y 42X =800 ,
’ a, 2180 US0,0)

M ' = L ,:IéOD y
9{1’73, When 3120 31\&1(1:: con (o, 300)

500 F
Koo Jo frnd €
D B3, ¥ 212 = 800
200 3, ¥ 2a = LOD©
200 Q304 = 200
oy =100
oo y Aa ziSD

100 P200 300 koo spo
A (0f0> Z =0
B (808 2 =18ovo

¢ (wo,i50) 2z = yoolwo) + yo(isp) =tboCO

D (®,300) 2 = 100(0) 3> ho(300)= 12000
OP)I mal Seluhoo Moot  Z =800
Xy =180 Ay =0
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S\MPLEX METHOD

S)Im‘)))ex method Solves The lineat fmammeﬁj ')?mb)em Y P

'tevabensltmoves the Seluten to a Yiew cpynes Pents L’\hai‘
of the Q\D\)CCbVQ

S\nce the numbey
v amn &fbmcw
teg the

has a ?otentid to Lrn)yrove the value
functen - This ?mczdwre L5 Yefeab:d =
of . vesticesr 19 fimte ; thus ethod Leadls
seluben th a -imte pumbey of Skeps - of vndica
existepce Of an unbpunded gplution:

Defintipns:

" hens
. gystern Of “m lineas equa
" fen 2 % ' r ¢n-m) vavables

~ vawables

w‘tb \\nn\ Vaxiab)es

(<) . The SOwtion gbtaned b'j gettng
equal to xewo * 8 0lving for the vermawming

j basic delwteh -
o calledt @ 4 haeic voviables and the’j

e calle
- (P-r) yaviables tohich ave

2. The ™ vavables
fovmm the basic - setuben - “The

rables
?ud: to zZevp @€ colled non-baslic va~xtab ; e
-de Ya
3. A basc Splutien I sold be a DN { o e
| \ vanaplés k1%
basi ¢ soluten f nene of the basiC

te
- A basic Solwhen éate o, he basic Vvasables ate zevo
(=AY .

pre &Y ™

basic

golutpon ¥
5- A {eas\ble solutien which 18
a basic -‘FQGS\HZ golutien -

glao basic s called

a jex algemthre
S{:er for comPu‘cmﬁ ert\mum 8plution using Smp 9

n 0of the maﬂwemat\cal rodel

Y'\“\’\ 2 = - Max (—z)

v Fovrmulatio
.‘S
bi (iz),2,--)™) axe partive - \f any b;

b. Cheeox whethes all
\‘necl/ua’c\sn of +the constyaint by -

g neﬂa-ﬁve '“““"C‘F“j he
8o as» to %et o\ by T be ‘Fos)t\ve'

T
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3-E3LPT€39 the ?wb)em n  Standard 'Ssz‘h b3 U”t‘mducmﬂ

~ . ‘to
S)O\CK)QWU‘PMS vaviahle 8 o cenvert the meﬁual)hes n
eﬁ/uﬂt\ens.

5 the 2 in
J- Bbkarvn an imhal basic feadrble Seluhen 0 -HfD aplex
* e firat cumn of € P

XB:B"b and Put iton

table .
Cj =
CJ Cy Ca C3 v o ® o) o)
Cg | Sp | Xg| X [Xa| ¥3 " Xn | & 3, 3
Cav | S by |%u [Qu2| Q3 a. \ o 0
CBJ— S b a 0 | ... 0
2 2 2 12 P Qg3 |**Qgp,
wheve Cj - Coefficient 8 Of the vawiabes 0 the gbjective .
Cg - coeffrcrients OF the basic vaviable g in the

Bkz)ectwe fo-
5B - Basic vawables
Xg - Nalueg of the basic vaviables -

5. Cempute e net evaluotbns CCJ"zJ) by Mmjw

... o .. - C’_. "?; w\,%
g% Ca (G- - Eaamwe the Sgn OFCHT
R basic fasibe gelubon

locaten

e mhal

C QQ\&L‘\Z‘Q“'
P,mc@d v next SkPp

@1f oW (gj-=jz0, Pen

Xp 13 an Whrvu\m bavsx
(b) 1§ atleast ©T¢€ &-2) <o) 1\:\”2\"\.
as the Selutibn iy mot eptrhe

y b)E' X
. e entening Vawable o vaviable
b -Fr\d?\;ﬂ" o Javiable 19 the T’QP—bOA\% 2 oL it
en G =T

o to thej oot posibve value of (%)%
COTT@G?QYTG‘P‘% egmg | '§:3 ‘ 'T\“\\@ 8,v~e S t\”e eﬁteﬁs T
be C?T"z”" o \ by On avyvow of the bo ttom
= yndicated PY able &

Ay and e TEYe than Bne vavtable
© ej-Zj then | anypne Oof

vavtable
of the

31 eotugnn - VF O Ehex | " o

pogl
haying the 8garme 190 st pogitV o
therm tac«:m pe Selected awb‘ta“mj as the entemnj “va-~viable
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1. Find the lecwm3 vanable "
- Miny 28, Gy >0

Cem)wtte the Yobo 6= Aie

. th
)If all aiy §0 , then thevxe ix an unbsunded gelubon to the

vavable & the

8nren VPP -
~ahbid O-

b) ‘f atleast one Aix
basls Vaable cevr%;)g”f\d\nj
aix 70, then the bas
’“':] ~ww X the

>o,~ther\ Yhe Lean
bf the R aSTaltaalNine

te vawiahle (prt ege)

' o= XBiai elogrnent at

A o Leave Yre basis ca led
2
Yrne ntevsechen of Wey YO

callecd the Kod elernent C}:\mt wmeﬁ\’ﬁ) .

W“j colurnn (s

g. Formm a newbasis by d*roﬂ'bmj the havma vomnable & |
' ot the asseciated

ente"r\nCJ vavtoble alon ‘
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ASSIGNMENT PROBLEM

A special case of Transportation Problem with m=n and si=d;=1 for all i, and j.
If in a printing press there is one machine and one operator is there to operate.

How would you employ the worker?

The immediate answer will be, the available operator will operate the machine
Again suppose there are two machines in the press and two operators are engaged
at different rates to operate them. Which operator should operate which machine

for maximising profit?

Similarly, if there are n machines available and n persons are engaged at different
rates to operate them. Which operator should be assigned to which machine to

ensure maximum efficiency?

These kinds of problems are referred as Assignment problem. It can be solved

using the Hungarian method

PegtrnatoN

\ 2 >

y [cn Cia G - -
2. Cg\ Cll
> |Ca,
QquCQ

N _Cﬁ\

Dewand P b2 b3

A
Cin | aq
Canp a2
Czo az
- C:;n an
oo

Mathematically, we can express the problem as follows:

n n
To minimize z (cost) = X ¥ ¢

i=1/ 1

X [ =1,2,...n; j=1,2,...n] ...(1)

1; if i person is assigned j™ work

where X; =

0; if ith person is not assigned the ;" work

with the restrictions

n
(i) > x=1; j=1,2,...n., i.e., " person will do only one work.

=1

n
(i) Y xij=1; i=1,2,...n.,i.e., j®* work will be done only by one person.

Fl

Difference between Transportation and Assignment Problem

Transportation Problem

Assignment Problem

Supply at any source may be any
positive quantity ai

Supply at any source(machine) will be 1
ie., ai=1

Demand at any destination may be any
positive quantity bj

Supply at any destination (job) will be 1
ie., b=1

One or more source to any number of
destinations

One source(machine) to only one
destination(job)

Downloaded from EnggTree.com




EnggTree.com

ASSIGNMENT ALGORITHM
(The Hungarian Method)
Step I
(A) Row reduction:
Subtract the minimum entry of each row from all the entires of the respective
row in the cost matrix.
(B) Column reduction:
After completion of row reduction, subtract the minimum entry of each column
from all the entires of the respective column.
Step II
Zero assignment:
(A) Starting with first row of the matrix, examine the rows one by one until a row
containing exactly one zero is found. Then mental assignment indicated by () is
marked to that zero. Now cross all the zeros in the column in which the assignment
is made. This procedure should be adopted for each row assignment.
(B) An identical procedure is applied successively to columns. Examine all columns
until a column containing exactly one zero is found. Then make an assignment in
that position and cross other zeros in the row in which the assignment was made.
Continue these successive operations on rows and columns until all zero’s have
either been assigned or crossed-out.
Now there are two possibilities:
(a) Either all the zeros are assigned or crossed out, i.e., we get the maximal
assignment. or
(b) At least two zeros are remained by assignment or by crossing out in each
row or column. In this situation we try to exclude some of the zeros by trial
and error method. This completes the second step.
After this step we can get two situations.
(i) Total assigned zero’s = n
The assignment is optimal.
(ii)Total assigned zero’s < n
Use step III and onwards.
Step III:
Draw of minimum lines to cover zero’s
Procedure.
(i)  Marks (V) to all rows in which the assignment has not been done.
(i) See the position of zero in marked (V) row and then mark (V) to the
corresponding column.
(iiij  See the marked (V) column and find the position of assigned zero’s and then
mark (V) to the corresponding rows which are not marked till now.
(iv) Repeat the procedure (ii) and (iii) till the completion of marking.
Draw the lines through unmarked rows and marked columns.
Step IV: Select the smallest element from the uncovered elements.
(i) Subtract this smallest element from all those elements which are not covered.
(ii) Add this smallest element to all those elements which are at the intersection of
two lines.
Step V: Thus we have increased the number of zero’s. Now, modify the matrix with
the help of step II and find the required assignment.
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Simulation

12.17

"Table 1

APPENDIX

An entry in the table is the area under the
entire curve which is between z = 0 and a
- positive value of z as shown in the figure.

: Area_ under A standard Normal distribution

]

| em——

Area for negative values of z are obtained by —= 0 I 4o
syr_nmetry.

1L 100 |.01 |02 |03 |04 |05 |06 |07 | .08 | .09
00 | 0000/ .0040]-.0080 | .0120 | .0160| 0.019 | 0.239| 0.279| 0.319| 0.350
01 | .0398| 0438 | .0478 | 0517 | .0557| .0596 | 0636 | 0675| 0714 | 0753
02 | 0793| .0832| .0871| .0910| .0948 | 0987 | 1026 | 1064 | 1103 1141
03 | .1179| 1217| 1255|1293 | .1331| .1368 | .1406 | .1443 | .1480| .1517
04 | .1554] 1591 .1628| .1664 1700|1736 | 1772 1808 | .1844 | .1879
05 | .1915] .1950 .1985| 2019 | 2054 | 2088 2123| 2157| 2190 2224
06. | .2257| .2291| .2324| 2357 | .2389| .2422| .2454| 2486 | 2517 2549
07 | 2580 | .2611| .2642 | 2673 | .2704| 2734 | 2764 | 2794 2823 .2853|
08 | .2881| .2901| 2939 | 2967 | 2995| 3023 | 3051| 3078 3106 | 3133
09 | 3159 3186 3212 3238 | .3264| 3289 | .3315| 3340 3365 .3389
10 | 3413 | 3438 .3461| 3485 | .3508 | .3531| 3554| 3577| 3599| 3621
L1 | .3643| 3665 | .3686 | .3708 | 3729 | 3749 | 3770 | 3790 | 3810 3830
12 | .3849| .3869| .3888 | 3907 | .3925| .3944 | .3962 | .3980 | 3997 | .4015
13 | 4032| .4049| 4066 | 4082 | .4095| .4115| 4131 | .4147| 4162| .4177
14 | 4192 4207 | 4222 | 4236 .4251| :4265| .4279 | 4292| 4306 | .4319
1.5 | 4332 .4345| 4357 | 4370 4392 .4394| 4406 4418 4429 4441
1.6 | 4452 | 4463 | 4474 | 4484 | .4495| .4505| .4515| .4525| .4535| 4545
1.7 | .4554| .4564 | .4573 | .4582| .4591| .4599 | .4608| .4616| .4625| 4633
1.8 | .4641| 4649 | 4656 | 4664 | 4671| 4678 | 4686| 4693 | 4699| 4706 |
1.9 | 4713 | 4719 .4726 | 4732| 4738 .4744| 4750 | 4756 .4761| .4767
20 | 4772| 4778 | .4783 | 4788 4793 | 4798 | 4803 | 4808 | 4812| 4817
2.1 | .4821| 4826 .4830| .4834 | 4838 | .4842| 4846 | 4850| 4854| .a857
2.2 | .4861| .4864 | 4868 | 4871 | .4875| .4878 | 4881 | .4884 | .4887| .4890
2.3 | 4893 | .4896| 4898 | 4901} 4904 | .4906 | .4909 | 4911 .4913 | 4916
2.4 | 4918 .4920 | .4922| 4925| 4927 .4929 | 4931| 4932 | 4934 | 4936
2.5 | .4938| .4940| .4941| 4943 | .4945| 4946 | .4948 | 4949 | 4951 | .4952
2.6 | .4953| .4955| .4956 | 4957 | 4959 | 4960 | 4961 | 4962 | 4963 | 4964
27 | .4965| .4966| .4967 | .4968 | 4969 | 4970 | .4971| .4972| 4973 | 4974
28 | 4974 | 4975| 4976| 4977 4977 4978 | 4979 | 4979 | 4980 | .4981
2.9 | 4981 | .4982| .4982| 4983 | 4984 .4984| 4985| .4985| .4986| 4986
3.0 | 49871 4987 4987 | 4988 | .4988 | .4989 | 4989 | .4989| 4990 | .499p
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