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Syllabus

Branch and Bound- General Method, applications-0/1 Knapsack problem, LC

Branch and Bound solution, FIFO Branch and Bound solution, Traveling sales

person problem.

NP-Hard and NP-Complete problems- Basic concepts, Non-deterministic

algorithms, NP - Hard and NP-Complete classes, Cook’s theorem.



Branch and bound

What is Branch and bound?

 Branch and bound is one of the techniques used for problem solving.

 It is similar to the backtracking since it also uses the state space tree.

 It is used for solving the optimization problems and minimization problems. 

 If we have given a maximization problem then we can convert 

 it using the Branch and bound technique by simply converting the problem into a 

maximization problem.



Key points

 The B&B strategy is very similar to backtracking in that a state space tree is used to solve a 

problem.

 The differences are that the B&B method

 Does not limit us to any particular way of traversing the tree.

 It is used only for optimization problem

 It is applicable to a wide variety of discrete combinatorial problem.

 B&B is rather general optimization technique that applies where the greedy method & dynamic 

programming fail.

 It is much slower, indeed (truly), it often (rapidly) leads to exponential time complexities in the 

worst case.
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General Method



1. Integer programming

2. Nonlinear programming

3. Travelling salesman problem 

4. Quadratic assignment problem (QAP)

5. Maximum satisfiability problem (MAX-SAT)

6. Nearest neighbor search

7. Flow shop scheduling

8. Cutting stock problem

9. Computational phylogenetics

10.Set inversion

11.Parameter estimation

12.0/1 knapsack problem

13.Set cover problem

14.Feature selection in machine learning

15.Structured prediction in computer vision

16.Arc routing problem, including Chinese Postman problem

Applications





There are 3-types of search strategies in branch and bound

1. FIFO (First In First Out) search

2. LIFO (Last In First Out) search

3. LC (Least Count) search























W1 w2 w3 w4
1      0    1    0





In computational complexity theory, 

o NP-hardness (non-deterministic polynomial-time hardness) is the 

defining property of a class of problems that are informally "at 

least as hard as the hardest problems in NP". 

o A simple example of an NP-hard problem is the subset sum 

problem.

NP hard and NP Complete Problems
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