Branch and Bound

e One way of dealing with an NP-complete problem.
e Not polynomial.

e Complete enumeration in the worst case, but uses a clever idea to cut

off much of the search space o
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Branch and Bound for minimizing (0-1) IPs Aﬁx ¢ é
e Solve an LP relaxation S \y

e Choose a variable r; with value strictly between 0 and 1. &% J

e Branch on whether ;=0 or z;,=1.
e Bound <>§ X(/C/ J

— (Generate feasible solutions to the IP

— At each node generate a lower bound (using the LP) on the solutions
in that branch.

— If the lower bound on a branch is better than a feasible solution, kill
that branch.

® When there is no more branching to be done, stop. ( ) |
)2, C) (
DI

/€\X



BQ@\W% V\& N “CO(VPIQ(}{P(AQKQW
, Exoot  solutin

g\ “Frad Q\S@(\H\m\
/g_ \/\/o/ég %f %ﬂ /v\ﬁ)@







Branch and Bound

Combinatorial Branch and Bound for a minimization problem
e Enumerate possible values for a decision.
e Branch on all the possiblilities
e Bound

— Generate feasible solutions to original problem.

— At each node generate a lower bound (using a relaxation) on the
solutions in that branch.

— If the lower bound on a branch is better than a feasible solution, kill
that branch.

® When there is no more branching to be done, stop.



Branch and Bound for 1|r;|Lpax

e Branch on “which job runs in position : .

e Use 1|rj, pmitn|Ly.x as a lower bound
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