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Assignment Problem A YITI:

The Hungarian Method

* Itis algorithm to solve assignment problem.

- Balanced assignment problem: no. of tasks = no. of machines.

- Depend on the cost matrix only.

- Apply on assignment problem from type : Min Z.

\_
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Assignment Problem A YITI:

-

The Hungarian Method

Let the cost matrix for assignment as follows

Ci1 Cr2 C13 Cl4 — D
C21 C22 C23 Co4 — D>
C3 C3 C33 C34 — D3
C41 C42 C43 Ca4 — D4

Step 1: For each row k determine the smallest element, let 1t be p,

P ﬁjﬁ&ﬁidd&kmdﬁ:lb‘#
pr=min {¢;; :j=123...n}




Assignment Problem

-

The Hungarian Method

Baaal) 4d ghiaal) il Caall 8 paic K e p, peall aiadl &kl fcia K52 6 glad

Cii— P Cro—=P1 Ci3—P1 Clu—P1
Co1= P2 Cn—=p> C3 = P> Cou—po
C31—P3 C32—=P3 C33=P3 C34—P3
Cq1— P4 Cio— Py Ci3— P4 Cia— Py




Assignment Problem UK

The Hungarian Method

Al 48 gaaall KA1 2D 5 ghad

dll d12 d13 d14
d21 d22 d23 d24
d31 d32 d33 d34
dy dy) dys dyy
l ! l l
q1 4> q3 q4

qk@jpij‘ paial) 3a [ 2 gae K123 5 glad
q,=min{d, :i=1,2,3...,n}




Assignment Problem

-

The Hungarian Method

di—q di— g, di3—g; diy—qy
dy1— ¢, dy—q, dy;—g; dys— ¢4
d3;—q, d3;— g, d3;—g; d3s— gy
dy1—q, dyx— g, dyz—gs dys—qq

spaal) 48 ghiaal) miill 5 gaxll A& guaic S (e g, ¥l juaisll 7 5kl fagee JS1:4 0 ghd
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Assignment Problem A YIT!

g The Hungarian Method
Adstiaall 3 lia¥) ses 4chrd] 40 ganll o) 43890 L ghadll (e (Sae 200 S8 2a 5l 25 5 ghad

Step 5: Cover all zeros with a minimum number of lines

(uﬁjﬁ) JiaN Jad) <:> ('ém;‘j\ 5)) s giall aae = 400 gaall g 4488V Lo ghadll dae S 13) 16 o ghad

Step 6: when number of vertical and horizontal lines = number of rows (or columns)—> Optimal solution
(zm;‘y\ §) Gagaall e > 4 ganll 4.8y Lo ghadll oo (K 13) 27 o glad
h OS5 sagae 5l 881 ol slara yuall paliall (0 paic (JB) 2aa o
h =min { d;-q; : cell (i,j) is not covered}
faaad) sasal) jall jealinll mues e 7kl e
S- I BEHERG | (osee s il Iad) cphady sUasdl) jealiall mues )/ deill Coal e

\_ 50#&3\;803&
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Assignment Problem A YIT!

The Hungarian Method
JiaY) Jad) saas
) 4 sl s
33 yiial) Ay jacall LAY 2ae e K-V
Jasee sicia il SxH =1 drals (i) 408 OSHs () 2l 5 caall 880 jd0al 4 jhall il as ]

ja}quig_q?mg_al;\eixij*zld:;b(i}j)@hgiﬂ;(a;joj)iﬁéAM\@ZJM\@M\@Q\33;.3
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Assignment Problem A YIT!

The Hungarian Method
SaaY) Jad) aaas
Anlgil) 48 sinall
Caall 84y pall WAl dae e 3 5 Ll

(kj) «da oS3y f caall 8 adlSs J8) a4y jaall Al 80 5 kb caa (S g4y jaa LA JB) o3 caall il (]
JAse sk ha il dy k=1 daalg

Baee Yl e (1) 48kl gub 4y jiall LAl aae 8 G gdaall <ol 13)
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Assignment Problem T ITI.
Problem 1

(Probl em 1:

Program A Program B Program C Program D Program E

Programmer-1 160 130 175 190 200
Programmer-2 135 120 130 160 175
Programmer-3 140 110 115 170 185
Programmer-4 50 50 80 80 110
Programmer-5 55 35 70 80 105




Assignment Problem
Problem 1

o JS A& paY) paiall aia

160 130 175 190 200
135 120 130 160 175
140 110 155 170 185
50 50 80 80 110
55 35 70 80 105
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Assignment Problem T ITI.
Problem 1

o JS & paY) painll (e ddghuaal) B uaic JS 7ok e dadll) 48 ghaal) ¢ oS

30 0 45 60 70
15 0 10 40 55
30 0 45 60 75
0 0 30 30 60
20 0 35 45 70




Assignment Problem

Problem 1

JjAQJS‘;éJM?\JmM\ CKEN

30 0 45 60 70
15 0 10 40 55
30 0 45 60 75
0 0 30 30 60
20 0 35 45 70
! ! ! ! !
q1 q> q3 44 qs
0 0 10 30 55




Assignment Problem

Problem 1

30 0 35 30 15
15 0 0 10 0
30 0 35 30 20
0 0 20 0 5
20 0 25 15 15

ages JS A paY) painll (e ddghuaal) B aic JS 7ok e daall) 48 ghuaal) ¢ oS




Assignment Problem

Problem 1

4,3 gandl g 4488Y) Ja ghadl) e dae JAL 4 jial) LAY dodais

30 i) 35 30 15

15 0 0 10 0

30 0 35 30 20

0 0 20 0 5

20 0 25 15 15
|




Assignment Problem

Problem 1

4,3 gandl g 4488Y) Ja ghadl) e dae JAL 4 jial) LAY dodais

30 i) 35 30 15

15 0 0 10 0

30 0 35 30 20

0 0 26 0 5

20 0 25 15 15
|




Assignment Problem
Problem 1

4,3 gandl g 4488Y) Ja ghadl) e dae JAL 4 jial) LAY dodais

30 i) 35 30 15

15 b 0 10 0

30 0 35 30 20

0 0 26 0 5

20 0 25 15 15
|

Baact) gl i giuall dae pa J81 Ja gladll aae




Assignment Problem ID
Problem 1

30 i) 35 30 15

15 b 0 10 0

30 0 35 30 20

0 0 26 0 5

20 0 25 15 13
|

oot il jaliall (sl yainl) 7kl
(adaliil) Jalis) (padady slaial) jualindl o pa¥) paisll il




Assignment Problem

Problem 1
30-15 0 35-15 30-15 15-15
15 0+15 0 10 0
30-15 0 35-15 30-15 20-15
0 0+15 20 0 5
20-15 0 25-15 15-15 15-15

olaia yal) paliall (e jpall yuaind) 7 ki
(adaliil) Jalis) (padady slaial) jualindl o pa¥) paisll il




Assignment Problem

Problem 1
15 0 20 15 0
15 15 0 10 0
15 0 20 15 5
0 15 20 5
5 0 10 0




Assignment Problem ID
Problem 1

43 gand) g A88YY o ghadl) pa a3 J8L 4 duall LAY dodaas

|
15 0 20 15

0
15 15 0 10 0
15 0 20 15 5
0 15 20 5
10 0

!




Assignment Problem ID

Problem 1
403 ganl) g ABEY Ja ghadll e dae JBL Ao jiiall LMAY) doudais
| |
15 0 20 15 0
15 1 0 10 0
15 0 20 15 3
0 1 20 0 3
10
! ¢




Assignment Problem ID
Problem 1

493 gand) g 4.88Y1 Ja ghadld) (pa dae 8L 4 jhual) LAY dglass

|
15 0 20 15

|
¢
15 1 0 10 0
15 0 20 15 3
5 s 26 6 :
5 1) 10 0 (}




Assignment Problem ID
Problem 1

43 gand) g A88YY o ghadl) pa a3 J8L 4 duall LAY dodaas

|
15 0 20 15

15 15 0 10
15 0 20 15

1 NN
1 LJ

Uh | D
D | D

1N
1YV
|




Assignment Problem ID

Problem 1
|
15 <i> 20 15
t5 1 0 0
15

G | D
S
L
N
DL
D | D




Assignment Problem

Problem 1
15 0 20 15 0
15 15 0 10 0
15 0 20 15 5
0 15 20 5
5 0 10 0

paacy) o) i shuall e pa = Jagladldl ae
JiaY) Jadl




Assignment Problem

Problem 1
15 0 20 15 0
15 15 0 10 0
15 0 20 15 5
0 15 20 5
5 0 10 0

% =
X3 =1




Assignment Problem ID

Problem 1
15 20 15 0
15 0 10 0
0 20
10 0 0

% =
X3 =1




Assignment Problem

Problem 1
15 20 15
15 0 10
0 20
5 10
X" =1 xp7 =1




Assignment Problem

Problem 1

15 0 10
0 20
5 10

% — % —
X" =1 x5~ =1




Assignment Problem

Problem 1
15 0 10
0 20
10
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isnment Problem
s gProblem 1

* =1
X32

*:1
X5y

* =1

1 Xy

% —

X5




Assignment Problem

Problem 1
| —t— =
0
xp¥ =1 x5¢=1 Xx;3*=1 x5%=1 x,4%=1




Assignment Problem

Problem 1
(

15 0 20 15 0

15 15 0 10 0

15 0 20 15 5

0 15 20 5

0 10 0

xp¥=1 x*=1 x;3*=1 xg5=1 x,;7=1




Assignment Problem

MIDOCEA|

Programmer 1
Programmer 2
Programmer 3
Programmer 4

Programmer 5

Probleml UNIVERSITYl

Program A Program B Program C Program D  Program E \
160 130 175 190 200
135 120 130 160 175
140 110 115 170 185
50 50 80 80 110
55 35 70 80 105

15 0 20 15 0 Programmer 1 is assigned to Program E

15 15 0 10 0 Programmer 2 is assigned to Program C

1 5 O 20 1 5 5 Programmer 3 is assigned to Program B

0 15 20 0 5 Programmer 4 is assigned to Program A

5 0 10 0 0 Programmer 5 is assigned to Program D

x5 =1 x5¥=1 x;%=1 x57=1 x,7=1

Total cost of time = 200 + 130 + 110 + 50 + 80 = 570

——

O



Assignment Problem D
Problem 2 il

-

Problem 2:

) AS,a0 o2a elliad (Proj-1,proj-2,proj-3,proj-4,proj-5) aobie eed 2ds L) aiul 5 5lie y olai 4S 58
Team-1, Team-2, ) wi il Jlo oy Jlaall e s IS5 clanally Laginy Lo i aliae oLl (33
A Jsaall 8z ge g8 Lo s o jliiall e (] Sl (LedVL) S5 (3058 S (3_kdus (Team-3, Team-4
Ac pu o) e Gl Ladd 8 pe gyl oo Gall 1 dary o (S agadll 3158 5 81 8 Team-3 i

Aal g g g phe Ol (Je G all Jee S 5 o) Laid e ju Caial ) (it 3 8l 13gd SlasY)

Proj-1 Proj-2 Proj-3 Proj-4 Proj-5

Team-1 12 6 11 24 6
Team-2 15 9 13 17 5
Team-3 10 5 6 9 3
K Team-4 13 12 9 20 4




Assignment Problem D
Problem 2 Al

skl (38 2 < ao Ldall e
) gia e MUY AlCia >
O 9 pdia ) Ao Jary O Team-3 G2 Ao o >
iy (Ol 8 (e G g8e Team-3 (328 oS >
Jo¥) £ g pdiall Jary M) (32,81 1 Team-31 =
Al £ g pdiall Jary A (5 AN 1 Team-32 =

Team-3 J Jlad) Baa ciria = £ 9 pdia (5] LY Team-32 » Team-31 (gE¥L) dall o

AN




Assignment Problem
Problem 2

Proj-1 Proj-2 Proj-3 Proj-4 Proj-5

Team-1 12 6 11 24 6
Team-2 15 9 13 17 5
Team-3 10 5 6 9 3
Team-4 13 12 9 20 4

¥

Proj-1 Proj-2 Proj-3 Proj-4 Proj-5

Team-1 12 6 11 24 6
Team-2 15 9 13 17 5
Team-31 20 10 12 18 6
Team-32 20 10 12 18 6
Team-4 13 12 9 20 4




Assignment Problem

Problem 2

Cia JS B sl paial) aa

12 11 24 6
15 13 17 5
20 10 12 18 6
20 10 12 18 6
13 12 9 20 4

—>p; =6
—> Pr=3
—>p3=6
—>ps=06
—>ps=4
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Problem 2

18
12
12
12
16

10
14
14




Assignment Problem
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Problem 2

agas JS A sl paiall aia

18
12
12
12
16

10
14
14

44

12




Assignment Problem D
Problem 2 Al

ages JS A paY) painll (e ddghuaal) B aic JS 7ok e daall) 48 ghuaal) ¢ oS

W[ oo ([0 || O
ol S =

0
3
1
1
0

OO
S |IOoO | O | OO




Assignment Problem D
Problem 2 Al

440 pand) g 483 o ghadl) pe dae L A iial) LAY Adais

W[ oo ([0 || O
ol S =

0
3
1
1
0

OO
—_— ]




Assignment Problem D
Problem 2 Al

440 pand) g 483 o ghadl) pe dae L A iial) LAY Adais

W[ oo ([0 || O
ol S =

0
3
1
1
0

—_—— e s e
e e B e e




Assignment Problem D
Problem 2 Al

440 pand) g 483 o ghadl) pe dae L A iial) LAY Adais
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Assignment Problem D
Problem 2 Al

440 pand) g 483 o ghadl) pe dae L A iial) LAY Adais

)

0|l o0 | M~
@ oI I AN [ AN I AN ¢ )
D= —= | W| L

(O )

——f—— T
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Baact) gl i giuall dae pa J81 Ja gladll aae




Assignment Problem D
Problem 2 Al

blacl) o) i shuall dae pa JB) Lo gladll aae

)

o ol e ol = SN
o N E L=

0
3
W
1

(O )

——p—e T
o e S B =V

olaia yal) paliall (e jpall yuaind) 7 ki
(adaliil) Jalis) (padady olaial) jualindl o pa¥) paisl) il




Assignment Problem D

Problem 2 -
0 0 0 6+1 0+1
4-1 4-1 3-1
8-1 4-1 1-1
8-1 4-1 1-1
3 8 0 4+1 0+1

olaia yal) paliall (e jpall yuaind) 7 ki
(adaliil) Jalis) (padady olaial) jualindl o pa¥) paisl) il




Assignment Problem D
Problem 2 Al

440 pand) g 483 o ghadl) pe dae L A iial) LAY Adais
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Assignment Problem D
Problem 2 Al

440 pand) g 483 o ghadl) pe dae L A iial) LAY Adais
|

nh| OO | O |
—_— o |||

WA ||| O

0
3
3
3
8

—_——ee s L e




Assignment Problem D
Problem 2 Al
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Assignment Problem D
Problem 2 Al
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Assignment Problem D
Problem 2 Al
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Assignment Problem D
Problem 2 Al

baacl) o) i siuall dae pa J81 Jagladll aae
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8
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Assignment Problem D
Problem 2 Al

0 0 0+3 7+3 1+3
3-3 3-3 2 0 0
7-3 3-3 0 0 0
7-3 3-3 0 0 0
3-3 8-3 0 5 1

olaia yal) paliall (e jpall yuaind) 7 ki
(adaliil) Jalis) (padady olaial) jualindl o pa¥) paisl) il
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Assignment Problem D
Problem 2 Al
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Assignment Problem D
Problem 2 Al

440 pand) g 483 o ghadl) pe dae L A iial) LAY Adais

0 0 3 10 4
N n o) n n
\V/ \V4 Lt \VJ \V4
A N N N N
- \V) \V) \V) \V)
% 0 0 0 O
0




Assignment Problem D
Problem 2 Al

N A 3 1.0 A
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Assignment Problem D 'lll
Problemz UNIVERSITYll
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Assignment Problem D 'lll
Problemz UNIVERSITYll
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Assignment Problem D

Problem 2 ~al

0 2 0 0

4 0 0 0

4 0 0 0

0 0 5 1 — bl 8 il

Xt =1 xg*=1

12 6 11 24 6

15 9 13 17 5

20 10 12 18 6 —  dlal) Al
20 10 12 18 6

13 12 9 20 4




Assignment Problem D

Problem 2 —all

0 | 0 0

e 0
; -

- — il Y il

Xpp™ = ll X55* =1

12 6 11 24 6
15 9 13 17 5
20 10 12 18 6 —  dlal) Al
20 10 12 18 6
13 12 9 20 4




Assignment Problem D

Problem 2 ¥
0 e 0 0
0
4
1 X =1 xg*=1
gl J8Y) 3 ganll 12 53
12 6 11 24 6
15 9 13 17 5
20 10 12 18 6 — 3\5\&45!\ ddlcall
20 10 12 18 6
13 12 9 20 4
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Problem 2 ~ 4l

12 6 11 24 6
15 9 13 17 5
20 10 12 18 6 — Al Alluall
20 10 12 18 6
13 12 9 20 4




Assignment Problem D

12 6 11 24 6
15 9 13 17 5
20 10 12 18 6 |—— dulay
20 10 12 18 6
13 12 9 20 4




Assignment Problem

Problem 2
0 0 3 10 4
0 0 2 0 0
4 0 0 0 0
4 0 0 0 0
0 5 0 5 1
Xy = Xp* =1 x5*=1 x3,*=1 x,*
12 11 24 6
15 13 17 5
20 10 12 18 6
20 10 12 18 6
13 12 9 20 4

— Al Alluall




Assignment Problem

MIDOCEA|

Problem 2 e AR |
Proj-1 Proj-2 Proj-3 Proj-4 Proj-5
Team-1 12 6 11 24 6
Team-2 15 9 13 17 5
Team-31 20 10 12 18 6
Team-32 20 10 12 18 6
Team-4 13 12 9 20 4
0 0 3 10 4 Team-1 is assigned to Proj-2
0 0 2 0 0 Team-2 is assigned to Proj-1
4 0 0 0 0 Team-3 is assigned to Proj-4
4 0 0 0 0 Team-3 is assigned to Proj-5
0 5 0 5 1 Team-4 is assigned to Proj-3
X =1 xp5=1 x3*=1 x3,*=1 x,*=1

Total cost of time = 6 + 15 + 18 + 6 + 9 = 54 Months

N




MIDOCEAN

Thank You
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