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Figure 6.6
Cable connections for Midwest TV Company.

Iteration 6
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Exwrle ¢3-3 (Three-Jug Pazzle )
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Figure 6.13
Three-jug puzzle representation as a shortest-route model.

Fed L TRRR AENE RETA



6.3.2 Shoest— Recke Aljorthins

1P}!<s+ms arﬁﬁw\,

2. 70(5 oMo ton
Dj,mm dyotis A A sowcn BL 8] it e — AR
WAL B Fade olgorithun %—;ﬁ&@ g fWFj T
% P‘@—Jﬁzi—%—fﬁm -

Pighstos MW pta,ﬁ .wee, ,Lﬁlg,(%ﬁfj &_ég
Ul E"‘h source ede 1 2 nede £ 05 BFE I BE,

A,] [@(,L-f-o(,,g, LJ O(x,.__

L,

7

1R o éj%—?\?f% L '
5 @ ?Ef, = %}Z E‘ZD ﬁ/ ‘gl KK periman wend f&b%lj
S-F&f) /\ pz,acje, 1 }é—y Fm/m m+‘&L€’ LC’ _—J 5‘4 -i

3& Dredecessey” 3,

’L@f A W #ﬁiﬁr‘ﬁ my lsbels Cu, vl 01, —m&;
hode o %2%— “lf"/%*w‘{“j/ 2 & T, 5 (dy ]

B &5 e e RA +‘i~a’ Uy 7%‘[’0(@» 2|3

TJ%-&\( LU, —f—o{ Y|
AR R s el (ks BRI
*z‘j“{f"sil&bel (reldr FAEEE, A o=rde

‘ |
..,—“4“‘ %Jﬂ" <, I)
|




2% 4+ FWManéu+

[ d 2 ykjt)é-"{%m-‘i‘fm
|




el algenthe. '
“ M O VO
Aoa &

Jog-R
3’ .
S 0. Rk R D FERFREES
DES M A plk —) ARAE, A
% b RE& €3] 4 & il 38 5] 5 & B
M “fh‘f{e, Tm&m FNG— OL?’ %= Fey | =t
RV 3 Asa+ A% < a(,;a‘ oy %./&/;#j)
A B AT A R
) :(-?lé-é D, B £ #5 durdag RAQ Pay ?’1“?‘1‘(7
C[v)fi}j% Sk %%% £ RA S Cf’ fa’f{SAj/
k-t BB S BRO

. Ruet .
Colt{»m colwamn  Colwmn

R 4

S F-- aL <—H&“-

: f Q
hkb

i

ok murkﬂo«fm%‘m {]E -}wf{e er‘m on Wechix 'Fv/wu



: &
c 4
(o IS
\ S,
:HPM.,'L"‘)L O ‘f 4 5 > 3 “+ 5
24 || 1 J2]s[#]s
hss, Enlall W Sl 1 K42
2| (|15 gl = — 4| &
£ e H 123 |—5
| @] i 5! 2|+~
Todioe L 2| plek s o pist chimm =1 . D, cbin

EDEE o du £ - T UKE
dis I daoy ey =2 +[o =13 Tt 5 A S, == |
B> FA_ ) td=z [0+3 =13 R4t P ;&:_’
PRATE p S,
P,

1 = 3 £ o
= 3 (o @ bo‘\
g it 13 —lel 15
+ 5 6'\ =

SLL
p = 3 4 5
=234 5
20 1111141 5
sl 1l Ly d
g Il 2481 =
;—{,26,4




et 2 k=2, P‘wa g pt clunn =2 E P omdix
T34 6] dedy TuUBRE

afl“”:o"p_’f‘“ O,_LA}—: 3-1_5—‘:"3, > /3\54_:’&:L
éf‘fH "‘"O{‘H—"‘é{;,_’ =E43 = ; 4&544:7(2{:‘2 :
A A DE S,

5 32—
i - 3 - =
= A= [ FI[F
| o - 4]
[ Ploba] ¢ [— | o[l al4 -
Horkon 3 = 3 > ' = b .
: K23 pbies e prt column=3 9 D, .l

FSE S desg d, w8

i =dis +d = 1o w5205 5 A 5pn3
d=~5'=d;,.; +das = 2 + 5 =28 .

=2 - i = gas-:'é:\?
B % D, 2 o,
D_,*» S:}

[ > 3 4+ 5

4

. ] == 3 “
| <1 2 | o } st ( ] —| > 3 _>_
N elm =1 o3| sl —| 415
lLelsl L =14 RNINE == | b=
5 4 - —

3
| =6

e
A @ e /.'/- ’ y;
o I



Hoadion 4 Sof f&ﬂf Fw} oo Fo put clmn 24 T D mebix
£ 5 e 475 T A BE
0r|5'=d|£f-+0{4{;: F+ 4= ; S,s,—;ff»
d*k:dlﬁ*‘f‘ofq-s-:;—#‘}‘:?; Seir =5
do-duysdes = 5+6 =11 ; Su=F
Ass=dygtdea = €+6 =11 5 Sw=4-
d3§;4%+d€: £yt =fe 3 515241‘
OFS’I$454+ = 4+E =R Ssi :’Zf‘
45‘-2-"‘" Asstdas = 4+5=T 5 55-;:4}

5153 = 0{;&';—4*48 = 4—~f-é=’o > SB:‘{—_
P A

D 4 S+
I a 2 + b_ | 5 4+ 5
“ G 158

/.'—*{3 o| & :;Lf— L= 21 | 2 t
3] S| = 5 V4
Aol —1 € e | 5 2] = | 4
4//00;5"“ bf _-_j; fFlaja]l 31 —| .

i 1y s 4 -’/ v ; @ "/I/'.f ET" j R
S = j A}S ﬁ? A L 41, 4 Af' 4_ _—

Modton & Set k=5 pruct v B2 ol climn =5~ & Dy W

_ BFTRE TR .
FREK wde 1 2 ke 52 FEBE A& D 1.5)2
77(\:” z’é%ﬁ/%j 12_/ ,@;Tér $¢— CF'
= 5 Sls:‘jj %iﬁH%— 4=5
BB <Sf4—=2/ FEEEEEB 9- 4__-5—
B S =2, R2EEEEL (-2 —g4 -5



SHhE WA L T e el

BEERANBRR #ELLEL LR
AL KA KBS 8L 08 A
NS A AERE - 5.
S EmEp A EWL L EAL M
R S -
14 03 i EEES: #4825 .
L kAR RE, BFA FAD
g@ﬁ.%ﬁﬁ%&i% %4 3| 2o
KEE F—dr £ £ .



G| Boston

7 Ef'a‘iiem‘;ibﬁs-
Mesighis|  $0

R

s

SRR

{

WE F we | o= | 81 ) 8 | 816 | W7 |
.@?éggg 3 — o % | s s [ sty
L, 1 e R R

+ Boitin

!

31 ?'i

—cg

= | 9 ]

Mg B Do PRI e R

A
ok

SR TR

New York

Chicago

( Boston :

Memphis

|
8

l13

Denver

New York

Chicago

pEv

300

300




‘We now describe how the optimal solution to a transshipment problem can be found
by solving a transportation problem. Given a transshipment problem, we create a balanced
transportation problem by the following procedure (assume that total supply exceeds total
demand):

Step 1 If necessary, add a dummy demand point (with a supply of 0 and a demand equal
to the problem’s excess supply) to balance the problem. Shipments to the dummy and from
a point to itself will, of course, have a zero shipping cost. Let s = total available supply.

Step 2 Construct a transportation tableau as follows: A row in the tableau will be needed
for each supply point and transshipment point, and a column will be needed for each
demand point and transshipment point. Each supply point will have a supply equal to its
original supply, and each demand point will have a demand equal to its original demand.
Let s = total available supply. Then each transshipment point will have a supply equal
to (point’s original supply) + s and a demand equal to (point’s original demand) + 5. This
ensures that any transshipment point that is a net supplier will have a net outflow equal to
the point’s original supply, and, similarly, a net demander will have a net inflow equal to the
point’s original demand. Although we don’t know how much will be shipped through each
transshipment point, we can be sure that the total amount will not exceed s. This explains
why we add s to the supply and demand at each transshipment point. By adding the same
amounts to the supply and demand, we ensure that the net outflow at each transshipment
point will be correct, and we also maintain a balanced transportation tableau.
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" Transshipment occurs in the network in Figure 3 be_cause the entire supply amount of
2200 (= 1000 + 1200) cars at nodes P1 and P2 could conceivably pass through any nqde of the
network before ultimately reaching their destinations at nodes D1, D2, and D3. In this regard.
each node of the network with both input and output arcs (71, 72, D1, and P‘_z) acts as both a
source and a destination and is referred to as a transshipment node. The remaining nodes are ei-
ther pure supply nodes (P1 and P2) or pure demand nodes (D3). _ o
The transshipment model can be converted into a regular transportation model with six
sources (P1, P2,T1, T2, D1, and D2) and five destinations (71, 72, D1. D2, and D3). The amounts

of supply and demand at the different nodes are computed as

Supply at a pure supply node = Original supply
Demand at a pure demand node = Original demand
Supply at a transshipment node = Original supply + Buffer amount
Demand at a transshipment node = Original demand + Buffer amount

The buffer amount should be sufficiently large to allow all of the original supply (or demand)
units to pass through any of the transshipmens nodes. Let B be the desired buffer amount; then

B = Total supply (or demand)
= 1000 + 1200 (or 800 + 900 + 500)
= 2200 cars

Using the buffer B and the unit shipping costs given in the network, we construct the equivalent
regular transportation model as in Table 5.43.

FIGURE 5.7

Transshipment network between plants
and dealers

228 Chapters Transportation Model and Its Variants

TABLE 5.43 Transshipment Model

T1 T2 D1 D2 D3
3 4 M
Pl o M
2 3 ) 1000
M
P M
0 7 8 6
I ! M
! B
M ()] M 4 9
7
B
M M 0
Dl . M
B
M M M
D2 0 3
l B
B B . 8%0+B 900+B 500

The solution of the resulting transportation model (determined by TORA) is shown in
Figure 5.8. Note the effect of transshipment: Dealer D2 receives 1400 cars. keeps 900 cars to sat-
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