Chapter 4 Greedy approach

· A greedy algorithm arrives at a solution by making a sequence of choices, each of which simply looks the best at the moment.

· Money exchange problem: not only to give the correct change, but to do so with as few coins as possible.

Half dollar, quarter, dime, nickel, penny

(0.50)     (0.25) (0.10)  (0.05) (0.01) 

· The greedy algorithm in page 135

A selection procedure chooses the next item to add to the set.

A feasibility check determines if the new set is feasible.

A solution check determines whether the new set constitutes a solution.

Figure 4.1

· Greedy approaches usually do not work

Figure 4.2

4.1 Minimum Spanning Trees

· Spanning tree and minimum spanning tree

Figure 4.3

· Prim’s Algorithm

Greedy approach: pg 143

Figures 4.4 and Figure 4.5

Algorithm 4.1
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· Time complexity 

T(n)=2(n-1)(n-1)(((n2)

· A subset F of E is called promising if edges can be added to it so as to form a MST, say F(
· Let e be the minimum edge between Y and V-Y

Let e( be the edge in MST that connects Y and V-Y
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F(({e}-{e(} is another MST

So, F ({e} is also promising

· KrusKal’s Algorithm

Initial(n) initialize n disjoint subsets

Find(i) find the set containing index i

Merge(p,q) merge two sets

Equal(p,q) is true if they are the same set

Algorithm 4.2

Figure 4.7

· Total time (((m log m)

Sorting time (((m log m)

The time for looping(((m log m)


Repeat m iterations

The set of m keys has a height of no more than log m

The time to initialize (((n)

· Let e be the minimum edge in E-F such that F({e} has no cycle

Let F( be the minimum spanning tree

Let e( be an edge in the cycle formed by F(({e} but is not in F


[image: image2.wmf]e

e

¢

Y

V-Y

F


F(({e}-{e(} is another MST

So, F ({e} is also promising

4.2 Shortest Path


[image: image3.wmf]v

1

Y

V-Y

near

touch(near)

v

1

Y

V-Y

near

touch(near)

v

r

touch(

v

r

)


Algorithm outline in page 153

Figure 4.8

Algorithm 4.3

Time complexity T(n)=2(n-1)2(((n2)

4.3.1 Scheduling with minimum total time

· n個job，每個job有一個時間長度，如何安排使得所有工作的時間總和最短  Example 4.2

· Greedy algorithm in page 158

· Assume ti>ti+1
optimal schedule
ti-2
ti-1
ti
ti+1
ti+2

Exchanged schedule
ti-2
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exchanged schedule-optimal schedule
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4.3.2 Scheduling with deadlines

· n個job，每個job均為單位時間長度，此外每個job有一個完成期限及收益，如何安排使得在時限前所完成的工作有最大收益Example 4.3
· An overview of algorithm in page 160

Example 4.4

· How to determine a set of jobs is a feasible schedule?

Lemma 4.3

Example 4.5

· The detailed algorithm: Algorithm 4.4

Example 4.6

· Time complexity
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4.4 Greedy vs Dynamic Programming

· Greedy 不能解Knapsack problem

· Greedy可以解Fractional Knapsack problem

· Dynamic Programming for Knapsack P.
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· A refinement of the Dynamic Prog.


[image: image10.wmf]þ

ý

ü

î

í

ì

>

-

£

-

-

+

-

=

w

w

w

i

P

w

w

if

w

w

i

P

p

w

i

P

w

i

P

i

i

i

i

  

if

    

)

,

1

(

 

    

)

,

1

(

),

,

1

(

max{

)

,

(

It is not necessary to determine all the entries.

· Step 1: go backward from n till 1 to mark those entries which are needed

Step 2: then do the computation from column 1 till column n

Example 4.7

· Time complexity O(min{2n,nW})
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