Modeling Inventory Problems as Transportation Problems

1 2 3 4 Dummy Supply

Initial 0 20 40 60 0 10
Qtr 1 RT 400 420 440 460 0 40
Qtr 10T 450 470 490 510 0 150
Qtr2RT M 400 420 440 0 40
Qtr 20T M 450 470 490 0 150
Qtr 3RT M M 400 420 0 40
Qtr 30T M M 450 470 0 150
Qtr 4 RT M M M 400 0 40
Qtr4 OT M M M 450 0 150
Demand 40 60 75 25 570




Modeling Inventory Problems as Transportation Problems

(1) Standard LP Format:

Minimize Z = 20%1, + 40%,3 + 60x%y4 + 400%;;, + 420Xy, + 440%,3 + 460%,4 + 450%3,
+ 470Xz, + 490x33 + 510x%34 + 100000%,; + 400x%,, + 420%,3 + 440X%,4
+ 100000xs5; + 450x%s, + 470xs3 + 490x%54 + 100000xg; + 100000x,
+ 400xg3 + 420X%g4 + 100000%7, + 100000x7, + 450%73 + 470X74
+ 100000xg; + 100000xg, + 100000xg3 + 400xg4 + 100000xy,
+ 100000x,, + 100000xg3 + 450X,

S.t
X11 + Xg2 + X13 + Xp4 + X5 =10 S1
Xo1 t Xo2 + Xo3 + Xo4 + Xo5 =40 S2
X31 + X2 + X33 + X34 + X35 =150 S3
Xa1 F X2 T Xg3 + Xgq + Xy5 =40 S4
Xs1 t Xs2 + Xs3 + X4 + Xs5 =150 S5
Xe1 T Xe2 T Xe3 + Xgq * Xes =40 S6
X71 F X72 + X73 + X74 + X715 =150 S7
Xg1 T Xg2 t Xg3 + Xgg4 + Xgs =40 S8
Xg1 T Xg2 * Xog3 + Xggq * Xg5 =150 S9
X11 + Xo1 + X371 + X371 + X571 + Xe1 + X71 + Xg1 + Xoz =40 D1
X12 + Xo2 + Xz2 + X2 + Xs2 + Xg2 + X72 + Xg2 + Xo2 =60 D2
X13 T Xo3 + X33 T Xa3 T Xs3 T Xe3 T X73 T Xg3 + Xo3 =75 D3
X14  Xo4 + X3g T Xgg4 T Xsg T Xeg T X74 T Xgg T Xog =25 D4
X15 T Xo5 X35 T X45 T Xs5 T Xg5 + X75 + Xg5 + Xos =570 D5
and
Xij > 0
Optimal Solution: Obj. Func. = 78,450

X11 =10  Xe3 =40
Xo1 = 30 X73 = 35
Xoo = 10 X75 = 115
X35 =150 Xgq4 =25
Xqo = 40 Xgs = 15
Xgo = 10 Xgg = 150
Xg5 = 140



Modeling Inventory Problems as Transportation Problems

(2) Standard LP Format:

Minimize Z = 20X, + 40X43 + 60X14 + 400X, + 420%X0 + 440X03 + 460X,,4 + 450X34
+ 470%3, + 490%33 + 510Xz, + 400X, + 420X43 + 440Xy,
+ 450x%5, + 470%s53 + 490X54 + 400Xg3 + 420%es + 450%753 + 470%74
+ 400x%g, + 450x9,4

S.t.
X11 + X12 + X13 + X14 T X35 =10 S1
Xo1 + Xoo T Xp3 + Xoq + Xo5 =40 S2
X31 + X2 + X33 + X34 + X35 =150 S3
Xaz + Xg3 + Xaq + Xy5 =40 S4
X5 + X53 + X54 + Xs5 =150 S5
X3 T+ Xga T Xgs5 =40 S6
X73 + X74 + X5 =150 S7
Xg4 + Xgs =40 S8
Xg4 + Xgg =150 S9
X117 T Xp1 + X31 =40 D1
X12 + X2 T X32 + X42 + Xs2 =60 D2
X1z + Xo3 T X33 + X43 + X53 + Xg3 + X73 =75 D3
X14 + Xo4 + X34 + Xg4 + Xsg4 + Xeg T X74 T Xgg T Xog =25 D4
X15 + Xo5 T X35 + X45 + Xs5 + Xg5 + X75 + Xg5 + Xos5 =570 D5
and
Xij > 0
Optimal Solution: Obj. Func. = 78,450

X11 = 10 Xg3 = 40
Xo1 = 30 X73 = 35
Xoo = 10 X75 = 115
X35 = 150 Xgg = 25
Xa2 =40  Xg5 =15
Xgo = 10 Xgg = 150
Xgg = 140



Modeling Inventory Problems as Transportation Problems

(3) Standard LP Format:

Minimize Z = 20X, + 40X43 + 60X14 + 400X, + 420%X0 + 440X03 + 460X,,4 + 450X34
+ 470%3, + 490%33 + 510Xz, + 400X, + 420X43 + 440Xy,
+ 450x%5, + 470%s53 + 490X54 + 400Xg3 + 420%es + 450%753 + 470%74
+ 400x%g, + 450x9,4

S.t.
X11 + X12 + X13 + X4 <10 S1
Xo1 F Xo2 + Xo3 T X4 <40 S2
X31 T X32 + X33 + X34 <150 S3
Xaz  Xa3 + Xag <40 S4
X5o + X53 + Xs4 <150 S5
Xe3 t Xea <40 S6
X73 + X74 <150 S7
Xga <40 S8
Xga <150 S9
X117 + Xoq1 + X31 =40 D1
X12 T Xo2 + X32 + Xg2 + Xs2 =60 D2
X13 + Xo3 + X33 + X33 + Xs3 + Xe3 + X73 =75 D3
X1a4 F Xog T X34 + Xgq T Xsg + Xea + X74 T Xgg T Xog =25 D4
and
Xij 2 0
Optimal Solution: Obj. Func. = 78,450

X11 = 10 Xe3 = 40

Xo1 = 30 X73 = 35

Xoo = 10 S7 =115 where Sg, 85, S7, Sg, Sg
S;=150 xg, =25 are slack variables

Xg2 = 40 Sg =15

Xgo = 10 Sg =150

Ss =140



Modeling Inventory Problems as Transportation Problems

DATA NEW4;

INPUT D1 D2 D3 D4 COMPUTER QUARTERSS;

CARDS;
40
0
400
450
10000
10000
10000
10000
10000
10000

60

20
420
470
400
450
10000
10000

75 25 .
40 60 10
440 460 40
490 510 150
420 440 40
470 490 150
400 420 40
450 470 150

10000 10000 400 40
10000 10000 450 150

PROC TRANS NOTHRUNET;
TAILNODE QUARTERS;
HEADNODE D1-D4;

S1
S2
S3
S4
S5
S6
S7
S8
S9

SUPPLY  COMPUTER;
TITLEL "INVENTORY PROBLEM AS TRANSPORTATION PROBLEM®;
RUN;
PROC PRINT;
RUN;
INVENTORY PROBLEM AS TRANSPORTATION PROBLEM
OBS QUARTERS COMPUTER D1 D2 D3 D4 _DUAL_
1 _DEMAND _ . 40 60 75 25 -
2 S1 10 0 10 0 0 -430
3 S2 40 40 0 0 0 -30
4 S3 150 0 0 0 0 0
5 S4 40 0 40 0 0 -50
6 S5 150 0 10 0 0 0
7 S6 40 0 0 40 0 -50
8 S7 150 0 0 35 0 0
9 S8 40 0 0 0 25 0
10 S9 150 0 0 0 0 0
11 _DUAL_ . 430 450 450 400
NOTE: Optimum solution total = 78450 .



