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Transportation problems and Assignment towasill g AT Bl
Transportation problem: AU Pl -1

t AV Wlaod ozl 3 g0l doled! §jad! -

General Transportation Problem Linear Model:

Origin Destination

Available

Demand

a; = quantity of product available at origin -i- [ ,xaell (58 8,910 &SI
b; = quantity of product demand at origin -j- o ap=gll (59 aglholl &Sl
c;j =cost of shipping one unit from origin i to destination j per route

© agzgll sl T saaall o 8319 819 (pmeb) Jis @alSs

X;; =number of units shipped from origin i to destination j per route

w ag=sll sl T Haaall oo lplss p3 csill wlisgll sac

Mathematical Model:
Min Z = X321 Xy Cij Xij

Subject to

xij = Qq; [ = 1,2, e, M

xl-j = b] j= 1,2,... ,yn

x;j =0 forall i,j
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Determine a starting basic feasible solution  fau¥! Kol swlo¥1 ol v

Using the method of::44 b plusuts
k“sg}}.ﬂ Jidt -
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North — West Method

Vogel Approximation
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2l T gl
Min Z = 4xy1+ 8x1p+ 8x13+16xp1 + 24 x5, + 16 x53 + 8x31 +16 x3, + 24 X33
Subject to

X171+ X1 + x13 = 56
Xp1 + Xgp + Xp3 =82
X371+ X3 + X33 =77
X1+ X1+ X317 =72
X12 + Xpp + X3, = 102
X13 + Xy3 + X33 =41

xij =20 forall i =123, j =123
North — West Method  : ;1 Jlid! & b ety

56 X171 = 56, Xp1 = 16, Xop = 66,

X3y = 36, X33 = 41

= [
EINEINE
x| [s] [+

— 82
Z=4%x56+16*16+ 24«66 +
S 36 41 77 16 % 36 + 24 * 41 = 3624
72 102 41
: Vogel Approximation i &l f>gd 4k b plustisly
1 2 3
. . 4 56 8 B 814 0 0 For each row/column determine a
56 penalty measure by subtracting the
16 24 6|0 8 8 smallest unit cost from the next
2 T 41 41 82 smallest one in the same row/column.
3 72 li 5 \i . \Zi 88 - Identify the row/column with the
7 largest penalty, allocate as much as
724 1028 g 418 g possible to the least unit cost variable
- 16 3 in that row/column

x12 = 56, xzz = 41, x23 = 41, X31 = 72, X32 = 5

Z=8%x56+24x41+16+41+ 873+ 165 = 2312
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Exercises:
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1- Obtain an initial basic feasible solution to the following transportation

problem:
Store
Warehouse I Il 1] IV available
A 7 3 5 5 34
B 5 5 7 6 15
C 8 6 6 5 12
D 6 1 6 4 19
demand 21 25 17 17 80

2- A company has factories at F4, F,, and F; which supply warehouses at W4,
W,, and W3. Weekly factory capacities are 200, 160 and 90 units
respectively. Weekly warehouses requirements are 180, 120, and 150

units respectively. Unit shipping costs (in SAR) are as follows:

Factory

Warehouse
W, W, WS
Fi 16 20 12
F, 14 8 18
Fs 26 24 16
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The assignment model:
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"The best person for the job" eIl Pl ol J.‘aéi)l.;é-l

General assignment model:

With n workers and n jobs and element ¢;

Examples:

1) Given the cost matrix:

Bosd 51 o0 ol o> ket i ] g0 il g T Slaod ! il ] Bungd Lol 1ely Agnle

the cost of assigning worker i to job j.

Jobl Job2 Job3
Worker 1 $15 $10 S9
Worker 2 S9 $15 S$10
Worker 3 S10 S12 S8
Solution:
Si1 S> S3 Row min
a;| 15 10 9 9
a, 9 15 10 9
as| 19 12 8 8
S, S, S3
a; 6 1 0
a; 0 6 1
a;| 11 4 0
Column min 0 1 0
S1 S2 S3
a,| 6 0 0
a 5 1
a3 11 3 0

ASSignment: (31,52): (aZIsl)l (a3ls3)

Total cost=10+9 + 8 =27
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2) Given the cost matrix:

Jobl Job2 Job3 Job 4
Worker 1 S1 sS4 S6 S3
Worker 2 $9 S7 $10 $9
Worker 3 sS4 S5 S11 S7
Worker 4 S8 S7 S8 S5
Solution:
S1 S, S3 S4 Row min
a 1 4 6 3 1
a 9 7 10 9 7
as 4 5 11 7 4
dg 8 7 8 5 5
S1 S2 S3 Sa
a 0 3 5 2
a 2 0 3 2
as 0 1 7 3
as 3 2 3 0
Column min 0 0 3 0

o ol B (0 ollake yé dad BT 7 laig 4 il ol a5 ol Y1y 2BV Lglasdl (o sk BT (o5 (500 Lnas 39279 puke Ul 9
Lol Slbi wis il e lgros

S1 S2 S3 Sa
a; 0 3 2 2
as] —2 0 o 2
as 0 1 4 3
aj| s | 2 v} | C

S1 S S3 Sa
a; 0 2 1 1
a, 3 0 0 2
as 0 0 3 2
Ay 4 2 0 0

Assignment: (a,,s1), (a2,53), (a3,52), (24,54)
Totalcost=1+10+5+5=21



