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Solving the Quadratic Assignment Problem by a Hybrid DP/B&B Algorithm on a Spreadsheet
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Abstract

The paper objective is to illustrate the method on a
spreadsheet, in solving the quadratic assignment problem by a hybrid
algorithm. Using the dynamic programming scheme, thereby, branch
and bound strategies be applied on its state space. An initial upper
bound is obtained by a greedy heuristic and its pairwise exchange. For
obtaining the lower bound, trial assigning a facility for each step of
stage is used. The products summation of the common flow data and the
designated distances is derived as in finding the conventional lower
bound, Until the final stage, these summations are added as the lower
bound for that trial assigning sequence. Then the minimal products
summation of an assigning sequence is chosen as the lower bound for
that state. As a result of good lower bounds, the spreadsheet of example

problem could illustrate the fathoming and its consequences clearly.
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1 |Sub- Computations Spreadsheet for Lower Bounds (LB Model 7
EW J . 2} .2 . 3% {1, 3} {1, 4} {1, 4}
4 k€J 1 1 2 3 1 1 2 | 38 + 1 0“4 L3 4

ke 8 BEEE S 4 2 4 2 i 2 > SR
W | 0+ NEE . BRI « BEW O« BRI : B 2 S
B3] 860 [HTI0. 560 |70 60 4030 990 (ADSG. 1460 | 660 1460 g0 |

LB4()) 2200 1630 2200 1030 2200 1800 2200 4BOL 1030 1800 4080 4800

LBLY) 2750 2740 780 2740 9030 2990 3080 230 2480 2480 2430 248.0.

inf ind inf i inf inf
‘feqs” and "Inf" indioste feasible and infeasible assignment on its derived lower bound respactively,

knowing D's orders.

STAGER J {1.2,38 {1.2.4} 1.3, 4} {2.8, 4}

k€3 1 &g % | ® ¢ | B¢ | ® | & 2 = 4

k=i 4 4 # # # # 2 # 2 1 # 1

LB4{J) 2200 2200 # # # # 1300 ® 1300 1660 # 1650

inf it o infinf inf

%ess” and "I Indicate feasible snd infeasible assignment on its derivad lower bound raspectively,

knowing D' orders.
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M Sub-Computations Spreadshest for an Initial Upper Bound

The Greedy Heuristic &pprosch  ( Many Sterting Points)

Each starting poird is the first assignment of any Tacility nurnber to locaton 4.

1. Steding with facility 4 . ( 4 ! 2 l 3 il 1 J
Lacation......> 1 2 3 & |

Stage 2 Asslgning Tacility 3 Min. contribution to Obj. Val. = 240

Stage 3 Assigning facility 2 Con. to Obj, Val. = 880 *

Assigning Tacility 2 Min. contributionto Obj. Yal. = 880

n

=
=
4 = Con.to Obj. val. = 1090
=t
= 2280

Stage 4 Assigning facility + Hin, contribution to Obj. Yal.

Objective Value = | 3410

Swop on lest fwo sssignments &= 2 4 3 1 _ *52?0
2. Starting with facility 2 4 1 3 2
Locstion........> 1 2 ] 4
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