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Introductions ' o .

The transportation problem is of.particular interest because
of its economic application and its computational simplicity; The
transportation problem is commonly used ‘to describe a particular type

of linear programming problem, which has the follow1ng special struc-

ture:
L m . n :
Minimize zZ = :E: < Ciy Xyy
i=1 j=1
Subjactnto n _
. fE: xij =a, i=1, 2, ..., m (1)
j=1
m
EE: X =b,i=1,2, ..., n
ij Jl l. ’ ’
i=1
xij‘;.o; i=1, 2;'..3, mand j =1, 2, ..., n.

The above linaar programming problem may be considered aa.one in :
which varions amoﬁnts of-a'oommodity are to be shippedAfrom.each of m
‘“origlns“ to each of n "destinatlons The amount available for shipment
from the i th origxn is ai, i= 1, 2, eoer I the amount required by the
j th destination is bj' =1, 2, ..., n. The cost of shipping each unit
from origin; to destination‘j is cij' Obviously, X Th denotes the quantity
to be shipped from origin i to destination.j. In order for this problem

to have a feasible solution, the total supplj must equal the total demand.

i.e.




an m
s = Z by
i=1 j=1

The dual of the problem (I)* can be written as:

Maximize W = %%; a u + b U
. = Bt jzi et}

Subject to

i=1,2,...,m and 3=1,2,...,n.

The UVLmethod.is one of several methods used to solve thé trans-

portation problem.

" Now we define the updated transportation problem:

Suppose that some of the quantities U, +V_, i=1, 2, ..., m;

, i 3

j=1, 2, ...; n have negative integer valués. We show in the #requal that
with the saﬁéicost maﬁrix, We can ship more quantities from certain
origins to cerﬁaiﬁ~des€inations, wﬁich are associated with those éells
cdrrespondiﬁg fo the negativg quantities Ui + Uj' with' less cost than

the cost of shipping the quantities ai and bj of the original problem (I).
Thé new problem is called thenupdated transportation problem having the
increased amount of a, and._bj wi;ﬁ less optimal value for the obﬂective

fﬁnction.

* See.[l]fand [2].



In tbis paper ! we present a new algorithm for solving the
updated transportation problem. The algorithm is based on the uN-
methed. véection one deals with_some special properties for the
upoated problem. “The aléorithm"is presented in section 2. In sec-
tion 3 we give an illustrative example' pErtaining to the algorithm
We modify the computer program in [3] of the standard transportation
problem to adapt our updated transportation problem* The program
is used to run many test problems of~differentvsizes. In the appen-

- dix, we present the results of some of these test problems.

* See f?].
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1. Some propezries:

1. If 21 and Z2 are the total costs of the optimal solutions to
.. the original problem and its updated problem respect:.vely, ‘

then Z2 < Z1

Proof s

For the ofig’inal problem, tet (s:,t) be the empty cell in

which,
Rst = n.lin Rij <0
and
A max > Q
Then, m n
= v
21 2 al ui + g bj 4
_ B £ j=1
and,
o m - n y
Zz- b aiui+ ibj i
i=t j=1
‘where, a; =a, foralli #s
and, al* =a_+ 0Oy
g .
/. .
b, = b, for all j#t
3 i1 3 '
/
b, = b, + D max
Therefore, ' n . -A
. zz=z_" ain.*(a.S'*: max) Us
i#s
i=1

n o ' . .
+ Z bjyj + ’(bt + O nax) »Ut



: n ' o
Z, = 5~ aw + g ijj + (u+v,). D max
i=t - j=t .

+ Ry . D max

=g .

e By <3

- Since Rs't < 0 and Omax > 0.

i and b, are ini:egers, then®max is also an integer.

2, If all a

Let P(1) denote the original problem and Z[P(1)] _.be the
| tot;al cost of its solution. | | |

| -‘ Startinglfrqm the problemv 'P_(k); in which ést =‘min"Ri j<0. s
ahd O pax > 0. Thére is a sequence of updated pro'blenis iP (K+x) I:TX
satiéfying thé following: | |
i. z ‘[P‘(k+r)] < 2[P(k+r-1)] for all O<r §Omax

Z[P(k+rx)] =Z[P(l_c+:_:‘-1)]+r..Rst for all 0< r.s Omax
ii. P(k-fA:an) ils,t‘:he_b.est updated problem to P(k) in this sequence
iii‘. The"optix.nal dual sol_utions to prol'élemé P(k) and P(k+r) are

‘the same for every 0<r O max.



2. Description of the algorithm:

Set K=20
Step 1: Start from the eptinal primal and. dual solutions to

the updated. problem number k in which the total cost is Z.
calculate: |
ai j = uy + vy for all the eﬁpty 9?1;8. still under‘ consider--._
ation. | T N
. Step 2: Choose the empty cell (s,t), according to:
| Rst'= min Rij . | .
% ) ’.A_ . .if s <0, go to step 3, otherwisevstQp, because the pro-
| blem cannot be updated more. , SRR ',

: . ‘ N7 o ‘
b ?teg 3: Determine the values yst according to*:

. [4- 1 R 1f t is even

Y.. = ‘ '
13 -1 ., if t is edd. |

or by solving the system of the ba51c variables for all ax.=0‘

; except ag -1 and all b, = 0 except bt =1.
e — - —_——————‘—‘"* "7 T “‘“M———, —— - o - [ ————— - S i em e e
- i ‘ ' =° = { s = e
Step 4: Choose the basic variable xﬁr max = min §'ﬁ 1}

If ODmax = €. remove the cell (s,t) from further considera+
: ' : \

1

tion and return to step 1, otherwise set;k=k+1 and go to \
step 5.
Step 5: (The updated problem number k)

. Update the problem as follows:

(*) see [5] and [7].



a; for all i # s, -

a, =
i

/

= o

as aS+ max,

’
bj=bjforallj#t
/- N
bt bt+ max

The values of the new basic variables are computed by:

- . .l
B B
- D : _ = -
J&B max , if yst : 1
V- T - . i£ 7P =0
«B “6 | :
‘ B : xB
A ) . =
i )&B + O max , :i.f"yst = +1
}é( B = € for the basic variables with zero value

(i.e.. degenerate basic variables)
Now the total cost is |
zZ=2z%R, O max.

Remove the cell (s,t) from further consideration and go to step 1
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-13=-
ACM)L=SUMB-SUMA
SUMASSUMA+A (M)
GD TO 55

' CASE .OF OVER-PRODUCTION. -
45 WRITE(12,50) ‘
Su FORMAT(1H ¢17Xe°OVER-PRODUCTION®/)
 N=N+l ‘
BIN)=SUMA-SUMB. o )
SUMB=SUMB+B(N) B
55 DN 60 l=loM
REAND(9+101(CI(Tod) ed=1oN)
6V WRITE(12065)(CUTod)ed=LaNI0ALT)
65 FORMAT(1H ¢12F8e27)
WRITE(12065) (B(J)ed=1oN)
ITER=N '
_ CALL INITIACCoMeNoAsRoEPS¢X)
175 WRITE(12,105) 1TER
165 FORMAT(IH o5Ko¢ ITERATION NOo® ¢13/1H 95Xel6(1H-))
UF=6 ;
0N 127 1=14M
D0 120 J=1.N
1F(X{1¢J)0EQeN)IGO TO 120
WRITE(120115) TodeX( 1o d) '

11€ FORMATILIH o5Xe°X(*9020¢%0%9120%) ='9E1206)
OFSOF+CIT o J1EX (10 J)

120 CONTINUE
WOITE(120125)0F

175 FORMAT(1H .zax.°ooFuncrtou s‘.ElZ.b.ZX.'UNlTS OF COST*)
COMPUTATION OF THE SIMPLEX-MULTIPLIERS
CALL UVI(C sXoMoNoNBIsNBJIoUsV)

CALL XSSD(CeXoMeNoUsVeCOIJy 1SeJSOD)
TYPERCITJ="sCDIJ
ARE ALL Z01+4)-CC10J)oLELZERDS
IF YESoW:Z MAVE AN OPTIMAL SOLUTION.
" [F NOJWF CAN REPEAT THE PROCESS BY aarncxuc X(S,TVINTO THE BASIS
[F(CNIJoLE.D.)1GO TO 150 : .
D0 160 I=1¢M

16:0 Al3len
ACIS)=1.

D3 145 J=1leN

145 3(J)=0
2(JSDY=1.
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_15_
COMOUTE DELTA=HIN.(BASICX(1sJ)IFOR 1JSSD.LT0.
DFLTA=1.0E+38
DN 713 I=1oM
DO 210 J=1,eN
TFL1JSSD(10J)oGE.0)GO TO 210
IF(DELTA.LE<X(IoJ))GO TO 210
DFLTA=X(Td)
1°(DCLTA.FU.EPSIGO TO 300
210 CANTINUE ' '
COMPUTE THE- VALUES OF THE BASIC VARTABLES IN THE NEW

PROZLFHM,..
0N 240 [=1oM

DO 240 J=1.N
1F(X(14J)0EDN)GO TO 240
IF(TISSDUT 1123002400220
220 X(1eJ)=X{15J)¢DELTA
GO TO 240 , '
230 X(1+J)=X{1+J)~DELTA
1F(X(T+J1.NE.D)GO TO 240
X(1sJ)=EPS » -
Z4U CONTINUE ’ -
SUMA=SUMA+DELTA
IPDAT=1PDAT+]
WOITE(12025) IPDAT :
25( FORMATIIH +5X¢°THE UPDATED paoaten'Noqc'ols.')illn'.Sx.zatln-))
"W ITE(124 2003 TRe JC+DELTA v
260 FORMAT(1H +15Xe*WHEN WE INCREASE A(%512+°) AND B(®412+') BY THE SAM
XE AMGUNT®/o1H +5Xe*{®oFBo2¢°) UNIT WE FIND A SETTER SOLUTION.*)

D3 279 1=1.M
30 276 J=1sN e
IF(X(154).EQa0)GO TO 270 '
WRITE(120115) TodeX (10 J)
276 COMTINUE |
| UF=0F+RRR=DELTA
WRITE(12,125)0F
WP ITE(12+ 155) SUMA+OF | |
300 COIReJCI=1.0C638 - o -
co 10 170 ' '

EALL BRIT
END
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INITIAL BASIC FEASIBLE SOLUTION
LEAST COST METHOD =

SUBROUTINE INITTACC sMoNsA9BEPS oX )
DIMENSTION C{15,15)0X(15+15)0A015)48(15)

NM1=0 _

NOLOF BASIC VARIASLES
NRUNWSL =M

NO.OF ROWS LEFT
NF.OLSL=N N

" 'NN,OF COLUMNS LEFT

DO S T=l¢M

D9 5 J=1,4N

X{loeJdd)=D .
IF(NM]1 .EQ. (M+N-1))GN YO 500
CPQ=1oul*28

DD 2y I=1M
1F(ACT).LE.EPS)IGO TO 20

29 20 J=1oN
IS(8(J1.LEL.EPS)IGO TO 20
IF(CPOLLELCII+J))IGO TO 20 .

CPO=CLIvI)

T | i

20

20

" 40

50

L1

J0=1
CINTINUE

1F(ACTP)=R1J0) 135460490

ALTI.LT.3(J)

X(IPoJQI=ACIP) : .
R(JN)=B(J0)~-A(1P)

At1P)=0

NM1=NYl+l ,

NPOWSL=NROWSL -1

GO T3 19

ACL)oFQLRTJ)

1F(NROMSL-1)80+5GoT0
IF(NCOLSL=1180+6C0¢65

UNLY ONF POW AND ONE COLUMN LEFT
RUIRPPINYaALIPY: : '
ACIP) 3G ' '

3€J42)=y
GN Y0 sco
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o

119

20

-19-"
UEI=CLTodd)

NBTCI) =D

MEANS -THAT U(T1) BECAME KNOWN.
NUVENUV+] '

CONTINYE

Gn TG 215

FIRST STEP IN EVALUATING V IN CASE OF U=
ut111=6

NAI(IT)=D -

MEANS THAT U(11) SECAME KNOWN.

NUV=NUV4D

DN 210 J=1.N

219
15

24y

TF(X(IT1+4J).EQeU) GO TO 210 .
VIJI=CTT o)

NI =0

MEANS THAT V(J) BECAME KNOWN.
NUV=NUVe]

CONTINUE

1F(NUV.AEe (MeN=-1))GO TO 300
EVALUATIGN OF U KNOWING V.
00 247 I=14M '

D0 240 J=1ioN
IF(NST(1).50.0) CN TO 240 .
IFINRJ(J)NELG) GO TO 240
IFIX(1oJ)eEQe0) CO TO 240
YOII=ClT4J)=VID) '
NAT(T) =D

MUVE=NUV+L

CONTINUE
IF(NUV.GEo(M+N=1)) GO TO 300 .
EVALUATION OF V KNOWING Ue
DN 265 J=1.N

DO 265 I=leM

IFINBJI(J) +EQ.G)IGO TO 265
IF(N3T(1)NELD) GN TO 265
IFLX(T+J)eEQa0)GO TO 265
viJi=tileJ)=-utly

CLNTRIED B

NV ENUVeL

CONTINUE |

67 To 215

RETURN
END
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~CHANG!NG THE BASISo

°

SUBROUTINE CHANGE(XoIJSSDoHoNoISoJSDoEPS)‘
DIMENSION X{15015)0145SSDE15¢15)
1S.JSD A®E THE SUBSCIPTS OF THE NEW
ENTFRING RASIC. YVARIABLE * ‘

1JS50 MUST AF=-10R O DR+l.

DFT.OF THETA MAXoWHICH IS THE SMALLEST OF
BASIC X(1sJIFOR 1JSSDeGToD ONLY.
THETA=1.0E+38

pC 15 l;loﬂ

00 15 J=1oN ,
1E(1JSSN(TsJ)oNEo1)GD TO 15
IE(THETAcLEoX(1+J0)GO TO 15
THETA=X(10d)

ILEAVF el

JLEAVE=J

THESE ARE THE SUBSCRIPTS OF THE LEAVING VARIABLE.
CINTINUE

X(I1SeJSD)=THETA"

THE ENTERING BASIC VARIAEBLE.
1JSSN{1S, 45D =0

CHANGING THE BASIS

DI 35 I=leM-

DO 35 J=1sN

IFIX{TeJ)cEQ.N)IGO TO 35
1SCIJSSOUT+J))25,35430
X{1ed)=X(1oJ)¢THETA

GO TO 35

X(1sd)=X(1o4)-THETA

[F(X{1:J)oNE.0)GO TO 35 .
IF(1.NE-ILEAVE)GO TD 34

IF(J.EQ.JLEAVE)GD TN 35

X(1,J)=€PS:

CONTINUF

RFTURN

END .
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Appendix
We present some of the test problems and their results.

Problem. 1:

Minimize, .
Z = 25x11+10x12+2x13+30x14 + Sx12 + 15x22+20x237
10x24+100x31 + 65x32+50x33 + 2x34'
Subject to,

x11 + x12 + x13 + x14 = 10
Xpp ¥ ¥gp ¥ X3t xy, = 15
X3p * Xgp *Xy3 v Xy, = 20
Xyt Xy TRy =05
Xipg ¥ Xyp ¥ X5, =12
X3t Xgg * X33 =13
x14 + x24 + x34 = 15

19200 1=1,2:3, 3=1,2,34

Problem 2:

~

Consider the transportation problem with the cost matrix C as

shown with the supply and demands given by the-vgctors

a (40, 70, 60, 30)

b

(30, 60, 50, 40, 20)
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TASE NOw_ 1  -26-

| Resulksy
———f—~——— .-FIQIOQQOO
| 25400 10,00 2,00 30000 10400
Lb 5¢0? 15.00 20,00 10000 15,00
I

1000 65.00 50,00 2000 2000
Se0N. 12400 13.00 15,00
ITERATION NQOo O :

Xt 1o 3) =0,100000E

¥t 24 1) =N.500000€

Xt zs 2) =0.100000€

b XU 35 2) =00200Q00€
. .1 Xt 3s 3) 204300000
| ¥ 34 &) =0.150000€

N e e N =N

o 0.FUNCTION =0.505000E 3 UNITS OF COST
ITERATION NDo 1 | |
& C Xt le 2) =20,200000€
) X{ 1¢ 3) =20.800000€

X( 2e 1) =0.500000€
“X( 2+ 2) =0.100000E
l Xt 30 3) =2.500000€
: Xt 34 4) =0.150000E

N re N e e

-~

0.FUNCTION =0.491000E 3. UNITS OF COST

. : ( OPTIMAL SOLUTION )
| : ~© IN THIS PROBLEM WE TRANSPORT ( 45.000) UNIT WITH TOTAL
'CUST (04491000€ 3)

UPDATE THE TRANSPORTATION PROBLEM

P CXRCEETITRASTSSCZIZTSRRRREEITXTZE=

THE UPDATED PROBLEM NDol 1)

{ Y mmw - o oo B e oeeeee
 WHEN MC INCRFASE A( 1) AND BU &) BY THE SAME AMOUNT

(  5.u0) UNIT WE FIND A BETTER SOLUTION. ’

XU 1e 2) =0o200000E . 1 :

Xt 1s 3) =0.130000F 2

%0 zo 1) 29,500000€ 1

-

& . X( zs 2) =0.100GNDE 2
. " X( 3% %) =0.100000E =9
| X{ 34 &) =0.200000F 2
‘ ' " QoPUNCTION 2042610006 3 UNITS DF COST
. ’ [ IR ALY Y SR N RXY D
le. N THIS PROBLEM WE TRANSPORT ( oL EL) NTT WIT Tty

COST (026100CF 39 | |
" THIS PRORLFM CAN NNT RE UPDATEN MO®'




‘ -27-
CASE N0, 2 -

5400 . 3400 4000 7,00 12400 %0000
2000 11,00 8.00° 4400  9.00 - 70400
L Te0f 800 2,00 10400  12.00 - 6000
11605 10409 5400 13400  3.00  30.00
3elr 60407 50400 40400 20,00
ITERATION NO. O ‘

X( 1¢ 2) =0.400000€"
Xt Zze 1) =0430L0000E
X( 2+ 4) =0.400000E
X( 3, 2) =0.100000€
X( 3¢ 2) =N,500000€
X({ 4+ 2) =1.100000€
X( 4o &) =0,10000CE -9 L
X{ 4s S) =6.200000€ 2 Y .

| O+FUNCTION 3Uc680000E 3 UNITS OF COST

N N NN ANWN

ITZRATION NOo 1

X( 1y 2) =0.400000€
X{ 2+ 1) =0.300000€
Xt 24 4) =C.400U0OE
X{ 34 1) =0.100000€ -9
X( 34 2) =0.100000E
Xt 3¢ 3) =0500000E
X( 45 2) =0.10000GE
X( &s S) =0+200000E

NN

N NN N

O.FUNCTION =0.680000E 3 UNITS OF COST
‘ U OPTIMAL SOLUTION )

IN THIS PROBLEM WE TRANSPORT (. 200.009) UNIT WITH TOTAL
. COST (0.68000LE  3) :
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CASE NO.

3

) ::::22:8?::

1.956 1.23 2439

2022 le49 2065

0.65 1632 0038

323 3.90 3430

6495 7062 7e02

1499 1055 . 2021
L16sU0 22000 126400

ITERATION NO. O

X(

X

L{
Xt
x(
x(
x(
x¢
CX(
xt
x(
x(
xt
X(
X¢

le
le
ra
20
2%
2.
30
3
3
3,
by

’50

[.X]
.Y}

2)
5)
5)
6)
7
8)
1
3)
4)
5)
7
7
5)
9)

=0+ 220000€
=04600000E
=06 140000E
20,620 000E
=00 120000E
=0426000GE
2Ge11000GE
=C4126000E
=7, 111000€
20370000€
=04 18000GE
=0.390000€

20+ 160000€

=0.130000€

691G) =0.190000E

ITERATION NOe. 10

3)
4)
5)
6)
7)
7)

1)

8)

=N, 280000€
=0,820000€
=1,220000GE
=0, 16000GE
=0¢126CO0E

=D«850000E

=0.730000E
=00 620 000E
sf.380000LE
=0, 180000€

=64130000€

=0.260000E

N N NN NWWW NN NN ~N

2423 3404
. 2036 . 3612
0448 0485
3015 3034
Te22 6405 -
1472 2455
111.00 73.00

-29~

450
458
2433
0487
459
4e17
62000

So71 -

5479
3.24

0620

3.38
5.38

69400

8.51

Be49
6404
344
3.70
8.18
26400

§.9z9.43'28A.
9¢909.41114
7445 6.96384
40854.36 18
1603°1.62 39
 04590.10 48
13.00'19.00

O+FUNCTION =0.105306E 4 UNITS OF COST

NN NNV NN W N VDN




XU 6e &) =0el6GONCE 2
xC 65 9) =0s13009CE -2 .
X{ 64100 -=0o190000E 2 4 _
S o;Funcrxou =ooa922395 3 UNITS OF COST
| ( OPTIMAL SOLUTION )

N TH!S PROBLEH HE TRANSPORT ( ~ 63&.009) UNIT WITH TQTAL

Y

'UPDATE THE TRANSPORTATION PROBLEM -

. S
=TIST|T =8238:==l:==2=883’883.83’2’ .

THE UPDATED PROBLEM NDol 1)

1cosr (0e892239E 3) s

WHEN WE INCREASE Al 4) AND B(10) BY THE SAME Auouur
(  16e07) UNIT WE FIND A BETTER SOLUTION.
X 1ls 1) =0.26000VE 2

X( 2¢ 1) =04B20000E 2

X({ 2+ 2) =C.220000E 2 )
X{ 2+ 4) =1 1G000UE 2 ]
Xt 3¢ 3) =0,126000€ 3

X( 3¢ &) =0.101000E 3

X( 3¢ 5) =0,T30000€ 2

X{ 30 6) =0.620000E 2

X( 39 T) =0.2200C0E 2

XU 4o 7) =0c34NONYE 2 ,

Xt Se¢ 7) =0,130000€ 2

Xt So 8) =0.260000E 2

X( 69 &) =3,100000E =9

X( 6¢ 9). =N,13N000CE 2

Xt 6010) =Ca350000E

N

0.FUNCTION =0.825358E 3 UN!TS OF COST
, ) t ﬂPTlHAL SOLUTION )
~IN THIS PROBLEH WE TRANSPORT ¢ 647.000) UNIT WITH TOTAL
COST (0.B25358€ 3)

THE UPDATEN PROBLEM NOo( 2}

WHEN WE INCREASE AC 4) AND B( 2) BY THE SAME AMOUNT
( 10.¢) UNIT WE FIND A BETTER SOLUTIONe
X( 1s 1) =1.2B0000E 2
AU 20 1) =7.A20000€ 2

XU 29 2) =04320000€ 2
X{ 2¢ &) =0,108URGE ~9

Xt 39 3) =U.126000E
X( 3¢ 4) =0.111000F



X{(
x(
xt
x(
X{
|
X(¢

X(

xt

Xt

X
Xt
X
X

x(
x(
X(
X (
X

. X(

X(

X

X
Xt

3e
3
3
LX)
Se
Se
6o
LX)

5)
6)
k)
T)
7)
8)

%)

9)

6910)

ly
20
20
2¢

3

39
3.
3,
39
LX)
Se

Soe

60
6

1)
1
2)
)
3)
)
5)
6)
7)
3
7
8)
)
9)

6010)

20¢730000€

20,620000€

=0.120000€E
20.440000€E
=0.130000E
=0e.260000€

204 160000E

=0.130000E

£0+350000€ 2 o _
. 0«FUNCTION =0.791258E 3 UNITVS OF COST

NNRANNN

N

- ( OPTIMAL SOLUTION )

IN THEIS PROBLEM WE TRANSPORT (  657.000) UNIT WITH TOTAL
- €OST (047912586 3) N , :
THE UPDATED PROBLEM NDel 3) ' o

WHEN ME INCREASE A{ 4) AND B( 3) BY THE SAME 'AHOUNT
12.40) UNIT WE FIND A BETTER SOLUTION. '

=04280000E
=N N20000F

=N ,320000E

=Ce 100000E"

=0,138000€
=9,111000€
20+ 730000€
=0+620000E
20, 100000€
=0.560000€
=0, 130000E
=04260000€
25410000GE
=0,130000E
=04350000€

2

O.FUNCTION 30.759338E 3 UNITS OF COST
( OPTIMAL SOLUTION )

IN THIS PROBLEM WE TRANSPORT ( : 66%.000) UNIT WITH TOTAL

COST (5.799338F 3) - '
THIS PROBLEM CAN NOT BE UPDATED MORT



e ————— e

CASE NOo 4 o a2
I BEEREIVVEODEC )

UNDER-PRODUCTION . ]

8400  4e0C 10,00 12000  7.00 15,00  2:00 40500

1.00 7.60 12,00 9,00 11,00 18.00 8.00 50400
5400 4400 2,00 6600 1.00 ~ 900 3.00° T0.00
1500 1.00 : 5400 3000 3400 10.00 . 12400 35,00
ZeUN 4000 BoLO ~ 5400 Te00  14.00 - 2000  60.00

Louli  0LeUC  0s00  0eUD 0400  0o00. 0500 20.00
2¢eUf 3000 40600  B0.0D ~ 60eCO 30600  15.00 ‘
ITERATION NO. © ' ’

Xt 1e 3) =0.250000€

2
X{ le¢ 7) =04150G00E 2
X{ 2¢ 1) =0.100000€ =9
X{ 2+ 3) =0.500000E 1
XU zo 4) =0o15000GE 2
X( 2+ 6) =0o300000€ 2
X{ 3¢ 3) sdo100000E 2
X( 3¢ 5) =(.6000N00€ 2
" X( 49 2) =0.300000€ 2
X{ 4s &) =0.500800E 1
C XU Sy &) =0e60G0000E 2
X{ 6¢°1) =0.200000E 2 . - |
' 0.FUNCTION =0.144000€ & UNITS ‘OF COST
_ITERATION NJ. 6 '
X{ 1o 2) =0.20C000E 2
X( 1s 5) =No500000€ 1-
"X{ 1e¢ 7) =0015000CE 2 .
X{ 2o 1) =0.200006€ 2
Xt 2+ 2) =8c100000E 2
XU Ze 4) =N.20000CE 2
X( 34 2) =Ne400000E 2
X({ 2¢ 5) =Co300GNOF 2
X( 4¢ 5) =0.250000E 2 -
X{ 49 6) =Co1U000GE 2
X( S¢ 4) =0,600000€ 2
2

X{ be 6) =0(o200000€E :
: Qo.PUNGTION =0s 300000 - & UNITS OF COAT
, . € OPTIMAYL SC .2 ICY )
_ IN THIS PROBLEM WE TRANSPORT ¢ 215.900{ ONIT WET 0 OTy
COST (0e109COGE 40 ‘ - '
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THE UPDATED PROBLEK NDo( 3}

WHEN WE INCREASE AC 5) AND B( 1) BY THE SAME AHOUNT
' 20.00) UNIT WE FIND A BETTER SOLUTION. :
X{ le 2) 30.250000F 2
X 1o €) =0,100000E -9
" X( 1o 7) =0.150000E
X( 2s 1) =0.450000E
X( 2¢ 2) =0,500000E
X{ ze 4) =0,100000E€ =9 .
X( 34 3) =0400000€ 2
X( 30 S) =0.300000E
X( 49 S) =0e350000E 2
X( 49 6) =0.100000€ =9
X( S¢ &) =0.R00000E 2
X( 6¢ 6) =Co3GOONOE 2 R |
O.FUNCTION =048250006 3 UNITS OF COST
: - L ¢ OPTIMAL SOLUTION )
_IN THIS PROBLEM WE TRANSPORT (  305.0C0) UNIT WITH TOTAL
COST (N.825CCUE  3) ‘
THE UPNATED PROALEM Nlol &)
WHEN WE INCREASE A( 1) AND B{ 1) BY THE SAME AMOUNT
( 5.00) UNIT WE FIND A BETTER SOLUTIONe -
X( 1y 2) =0e303000E 2
X( 1» &) =2.100UDGE -9
X( ls 7) =0.150000€
XC 2o 1) =0,500CN0€ 2
XU 24 2) =N.100000E -9
Xt 20 4) =0.1GC000E -9
X{ 3o 3) =0.400000E 2
Xt 3o S) =0,3GOONDE 2
X( 4y S) =0.350000€ 2
Xt 40 6) =0,1000N0E€ -9
X( Sy &) =0.B00000E. 2
X{ 6+ 6) =0,300000€ 2

O.FUNCTION =0815000E 3 UNITS OF COST

. , . | ; { OPTIMAL SOLUTION )
IN THIE PROBLEM WE fan‘usoesv t 316.L80) UNIE Wi*H tB-w

COST (0. l%uCOF 3)
THIS PROGLEM CAN NOT 3E UPDATED MORF.
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