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Ch.4. Traditional Methods - Part 2

Branch and Bound

n Branch & Bound 

- Tree 구조 로 구성되는 문제에 대하여 partial search 를 통하여 global 

optimum 을 구하는 최적화 기법

 

-  Branch : 트리 (tree) 구조로 문제를 구성하여 탐색

   Bound : 트리 각 노드에 대하여 ‘lower bound' (또는 upper bound)를 설정

하여, 탐색 영역 제한

- Traditional Methods -

기법 Formulation Search space Optimality Remarks

Exhaustive search all full global

Local search all neighborhood local
global optimum 

for convex 
problem

Greedy all partial local

Dynamic programming stage-stae partial global

Branch & bound tree partial
global

(near)

optimality 
depends on 

'lower bound'

A* tree partial
global (?)

(near)

optimality 
depends on 

'lower bound' & 
‘heuristics’
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(1) Shortest Path Problem

<방법 1> Exhaustive search 

- best-first search 

cf. depth-first search, breadth-first search

  

=> 탐색 횟수: 11 회 
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<방법 2> Branch & Bound

- bound: 부모 노드의 Cost ≤ 자식 노드의 Cost

- killed node 적용 

 

  => 탐색 횟수: 6 회 
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Dijkstra's Algorithm
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(ex)
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(2) TSP

- 5-city problem

- cost matrix

<방법 1> Exhaustive search

- best-first search
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<방법 2>  Branch & bound

- Lower bound 설정

two shortest edges connected to each city

         city 1: (7+8) / 2 

city 2: (7+7) / 2

city 3: (9+10) / 2

city 4: (7+8) / 2

city 5: (10+11) / 2

(ex)

   S : [(7+8) + (7+7) + (9+10) + (7+8) + (10+11)]/2 = 42

   (2,3): [(8+11) +(7+10) + (9+10) + (7+8) + (10+11)]/2 = 45.5

  (1,2) (2,4) : [(7+11)+(7+7) + (9+10) + (7+9) +(10+11)]/2 = 44

- The better the lower bound, the faster the algorithm.
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n General Branch & Bound Algorithm

Problem:

min 

- ∈⊆ 

-   ∈    

     inf∈

Notation

: -dimensional box in  

∈⇔ 
 ≤ ≤

 for all   ⋯

: : candidate set

: current upper limit of  found by the algorithm

Algorithm
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A* Algorithm

n Branch & Bound Algorithm 의 개선

Exhaustive Search

(best-first search)

Branch & Bound

A* Algorithm

- 빠른 탐색을 위하여 cost 계산 시 heuristics 추가

n Algorithm

- Evaluation function

    

 : 시작 노드에서 노드  까지의 누적 cost

 : 노드  에서 마지막 노드까지의 추정 cost

-  를 어떻게 정의하는 가에 따라 알고리즘 성능 달라짐
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(ex) Shortest path problem

=> 탐색 횟수: 4 회 



- 13 -

A* Algorithm for Robot Path Planning

- Input: graph, start and goal nodes

- Output: back-pointer path (goal → start)

- Data:

 : open set, priority queue

 : closed set, contains all processed nodes

Star() : set of nodes which are adjacent to node 

 : length of edge connecting   and 

: total length of a backpointer path from  to start

: heuristic cost function, 

estimated cost of shortest path from  to 

  : estimated cost of shortest path from start to  via 

l Algorithm



- 14 -

l Example of A* on a Grid
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Project: 


