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e-mail: dlbricker@icaen.uiowa.edu

Example

Consider a transportation problem in which some
of the demands are random wvariables:

DESTINATIONS

I 2 3 4 supply
S1 02 311 7|6
2 | 1
3|5 615 9 | 10 ]
demand | 7/ 5
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The demands at destinations #3 & 4 are random
with known probability distributions:

Shipments Xj;
must be selected
berfore the
values of Dz and
Dy are known!

@Dennis Bricker, L. of lowa, 1932

If, after making the shipments, the dermand is

different from the quantity shipped, we must

act so as to compensate for the difference:

¢ if demand exceeds amount shipped, the amount
short must be obtained at high cost (e.g., by
purchasing locally, or shipment by air, etc.)

¢ if demand is less than amount shipped, the excess
must be stored, sold at a loss, or otherwise
disposed of .

@Dennis Bricker, L. of lowa, 1932
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In this case, assume penalties of $9 and $3 per
unit short at destinations #3 and 4, respectively,
but no cost incurred by excess supplies.,

We wish fo minimize the sum of {he
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Six possible outcomes:
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Hefine.

"First-stage variables” |

4ij = quantity shipped from source i to destination |

"Second-stage variables” |

Hf_ik+= surplus at destination ] if outcome k occurs

L oL Fo be disposed of

W’Jk; shortage at destination J1f outcome k occurs

LS, SR Lo e punsiissed focsi)

@Dennis Bricker, L. of lowa, 1932

Equivalent Ceterministic LF *Aodel
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Size of the LP

YVariables: 12 X's
24 Y's
A6 total

Constraints:, 17

@Dennis Bricker, L. of lowa, 1932
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11111 ]
2 1111 1
z 1111 10
4|1 1 1 i
5 1 1 1 9
1
& 1 1 1 1-1
7 1 1 1 1-1 0
g 1 1 1 1 -1 2
2 1 1 1 1-1 0]
10 1 1 1 1-1 2
11 1 1 1 1-1 0
12 1 1 1 1-1 1
13 1 1 1 1-1 4
14 1 1 1 1-1 !
15 ] ] ] 1-1 4
16 1 1 1 1-1 9
17 1 1 1 1-114
Constraint Coefficient Matrix
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The Coefficient Matrix of the constraints is
not a node—-arc incidence matrix, but does
contain only £1 & O,

CF e mmEniniaie he rows o obisin g node—
T INCITENCE FIFLCIN, WL BFCR SO CORLEIING
F 7 pgne?
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Perform the following row operations in the

sequence indicated:

Ri- « R--Rys . e, subiract row 15 from row 77

Rie « Rig—Rya . 7Fa, subirsct row I fGaom row 78,

Ris « Ris - Rz, 7ia., subirsct row I3 fGom row 75
2l

R]' "?rl:j\ _Ri_g ,i=1?,16,15,1£1, 8

Mext, negate all but Rows 1, 2, & 3.

@Dennis Bricker, L. of lowa, 1932
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@letiris £ 0 wnowa, 14998

Wwe next change rows 1, 2, & 3 to equations by
adding slack variables.

Each column now contains one £1 pair except for
the last seven (the three slack variables added to
rows 1 to 3, together with the ¥ wvariables for the
last (sixth) outcome). These seven columns each
contain either a+1 ora -1 only,

@Dennis Bricker, L. of lowa, 1932
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The transformation to a node—arc incidence matrix
may now be completed by appending a new
(redundant) row, obtained by negating the sum of

Rows #1 through #17.

CONTING FiEFT ) RFVIG & £ T 0Eir Wil Rave F S
QF ZEra, WE Coitinns Raving ondle g #75or g =7
Werld Bave Bhe pair comnieled,

@Dennis Bricker, L. of lowa, 1932
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Modes 1,2,&3 <= sources 1,2,%3
_, Nodes 4&o «— destinations 1&2
(+) MNodes 6.,8,...16 «— & possible demand
' outcomes at dstn. #3
Modes 7,9,...17 <= 6 possible demand
outcormes at dstn. #4

@Dennis Bricker, L. of lowa, 1932



Stochastic TP 1/14/99 Page 10

Flow in arc G->6 = “r’:lf swrpius gt dstn TiF
aetfcorrre FF

! - 1= shorisos st sl T
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‘ Cptimal Solution I

i Ship to satisfy
7 minimum dermand (1) at dstn. 3
maximum demand (4) at dstn 4

@Dennis Bricker, L. of lowa, 1932



