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The branch-and-bound method is widely used for solvin? hard optimization
problems. This method practically speeds up the search by eliminating wasteful searches by
estimating a lower bound on the optimal value. On the other hand, it was difficult to theoretically
prove its efficiency. As lower bounds, LP relaxations are widely used. In this research, we focused
on special LP relaxations that admit half-integrality. We gave (1) efficient algorithms for solving
half-integral LPs, (2) proof of the efficiency of branch-and-bound methods, and (3) proof of the
efficiency of preprocessing. Moreover, we found a new example that does not admit half-integrality,
but the efficiency of the branch-and-bound method can be theoretically proved.
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