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In dynamic programming, a recursive property is used to divide an instance into smaller instances. In the greedy 
approach, there is no division into smaller instances. 
A greedy algorithm arrives at a solution by making a sequence of choices, each of which simply looks the best at the 
moment.  Each choice is locally optimal. The hope is that a globally optimal solution will be obtained, but this is not 
always the case.   

 

ƿƹŹƶ�ƶƳŚƈƿźů�ŵźƨƿƹŹ�Źŵ�ƾƬƇř�ƽŚƷ 
1. Selection Procedure: chooses the next item to add to the set. The selection is performed according to a greedy 

criterion that satisfies some locally optimal consideration at the time. 
2. Feasibility Check: determines if the new set is feasible by checking whether it is possible to complete this set in 

such a way as to give a solution to the instance. 
3. Solution Check: determines whether the new set constitutes a solution. 
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ƩŚŨƯ��ƶƨſ�ƱŵźƧŵźų(Coin Change Problem) ��
��

ƶƴǀưƧ�ƽŚƃƺě�ŢųŹŵ(Minimum Spanning Trees = MST)��

��
��

ƪƨƃì�æ��ŢƸū�ƱƹŶŝ�Ɲřźĭ��

 
A spanning tree T for G has the same vertices V as G, but the set of edges of T is a 
subset F of E. We will denote a spanning tree by T= (V,F). A spanning tree T is called 
a minimum spanning tree for G if the weighted sum of F is the minimum.  

��
V={v1, v2, v3, v4, v5} 

 
 E={(v1, v2), (v1, v3), (v2, v3), (v2, v4), (v3, v4), (v3, v5), (v4, v5)} 

��
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Ʈƿźě�ƮŤƿŹƺĮƫř(Prim�s Algorithm)  

 
F=;      Y={v1}; 
while (the instance is not solved) 
{    
    select a vertex in VY that is nearest to Y; 
     add the vertex to Y; 
     add the edge to F; 
     if (Y=V)         the instance is solved; 
  }  

 
Alg. 7-1 

 

��
��

ƪƨƃì�è��Ʈƿźě�ƮŤƿŹƺĮƫř�ƪůřźƯ 
 

��

��
ƩŚƨſƹźƧ�ƮŤƿŹƺĮƫř(Kruskal�s Algorithm)��

 
F=;       
create disjoint subsets of V, one for each vertex and 
containing only that vertex; 
sort the edges in E in nondecreasing order; 
while (the instance is not solved) 
{    
select next edge; 
if (the edge connects two vertices in disjoint subset) 
        {  
           merge the subset; 
           add the edge to F; 
        } 
 
  if (all the subsets are merged) 
     the instance is solved;  
}  
 

Alg. 7-2 

��
��

ƪƨƃì�é��ƩŚƨſƹźƧ�ƮŤƿŹƺĮƫř�ƪůřźƯ��
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��
řźŤƀƨƿŵ�ƮŤƿŹƺĮƫř(Dijkstra�s Algorithm) ��

 
Single-Source Shortest Paths 
 
Y={v1}; 
F=;       
while (the instance is not solved) 
{  
  select a vertex v from VY, that has a shortest path    
from v1,  using only vertices in Y as intermediates; 
 
add the new vertex v to Y; 
add the edge (on the shortest path) that touches v to F; 
  if (Y=V)         the instance is solved;    
}  

Alg. 7-3��
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ƪƨƃì�ê��řźŤƀƨƿŵ�ƮŤƿŹƺĮƫř�ƪůřźƯ��
��

ƱŚƯŻ�ƽŶƴŝ��
ƮŤƀǀſ�Źŵ�ƪƧ�ƱŚƯŻ(Time in the System) ��

ƾƷŵ�žƿƹźſ�ƮƷ�ƹ�ŹŚƔŤƳř�ƽřźŝ�ƮƷ�ƵŶƃ�ƽźĜſ�ƱŚƯŻ�řźūř���Ţſř�ƮŤƀǀſ�Źŵ�ƪƧ�ƱŚƯŻ����
�ƮŤƀǀſ�Źŵ�ƪƧ�ƱŚƯŻ� �ŹŚƔŤƳř�ƱŚƯŻ��žƿƹźſ�ƱŚƯŻ��

 
ƩŚŨƯ��ŶǀƿŚưƳ�śŚƀů�řŹ�ƮŤƀǀſ�Źŵ�ƪƧ�ƱŚƯŻ��ƀǀģ�ƪƧ�ƱŚƯŻ�źǀƀƠţ�Ţ��T3 T2 T1 Task 

4� �10� �5� �Service Time ��
æ��ƱŚƯŻ�ƵŵŚſ�ƽŶƴŝ��

Total Time Sequence 
   5+(5+10)+(5+10+4) = 39 
   5+(5+4)+(5+4+10) = 33 
   10+(10+5)+(10+5+4) = 44 
   10+(10+4)+(10+4+5) = 43 
    4+(4+5)+(4+5+10) = 32 
    4+(4+10)+(4+10+5) = 37� �

[1,2,3] 
[1,3,2] 
[2,1,3]��
[2,3,1]��
[3,1,2]��
[3,2,1]� �  

Ƃſźě��ƾƯ�ƶƳƺĮģ��ŵƺưƳ�ƶƴǀưƧ�řŹ�ƮŤƀǀſ�Źŵ�ƪƧ�ƱŚƯŻ�Ʊřƺţ��
�ŵŹřŵ�ŵƺūƹ�ƲǀƄǀě�ƩŚŨƯ�ƽřźŝ�Ŝǀţźţ�Ŷƴģ���

 

 

ƄſźěźĮƿŵ�ƾ���ƶŞţźƯ��ŶǀƴƧŵŚƸƴƄǀě�ƵŵŚſ�ƽŶƴŝ�ƱŚƯŻ�ƶƫŚƀƯ�ƪů�ƽřźŝ�ƶƳŚƈƿźů�ƾƃƹŹ�ƾĭŶǀĤǀě�ƾƳŚƯŻŶǀƴƧ�śŚƀů�řŹ�Ʊō���
��
ç��ƱŚƯŻ�ŢƬƸƯ�ƽŶƴŝ�Źřŵ��
��

T4 T3 T2 T1 Task 
4 1 2 1� �Service Time 
1 2 3 1 Deadline ��

��
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ƩŚŨƯ���
Job      Deadline      Profit 
   1             2              30 
   2             1              35 
   3             2              25 
   4             1              40 

 
1. In this scheduling problem, each job takes one unit time to 

finish and has a deadline and a profit. 
2. If the job starts before or at its deadline, the profit is obtained. 
3. The goal is to schedule the jobs so as to maximize the total 

profit. 
4. Not all jobs have to be scheduled. 
5. We need not consider any schedule that has a job scheduled 

after its deadline because that schedule has the same profit as 
one that doesn�t schedule the job at all.  

��

ƞƿźƘţ�ƹ�ŭǈƐƇř�Ŷƴģ��
��

Feasible Sequence: all the jobs in the sequence start by their deadlines. Feasible Set:? 
Optimal Sequence: a feasible sequence with maximal total profit. Optimal Set of Jobs? 
 

ƶŤƨƳ��ƠţŢƀǀƫ�ƭƺƸƠƯ�šƹŚ�ƾƫřƺţ��ƇŚƴƗ�Ŝǀţźţ�ƾĭĦƿƹ�Źŵ��ƶƗƺưŬƯ�ƹŢſř�ź���
��

Ʈƫ��
Let S be a set of jobs. Then S is feasible if and only if the sequence obtained by ordering the jobs in S according to 
nondecreasing deadlines is feasible.  

��
��

ƱŚƯŻ�ƮŤƿŹƺĮƫř�ŢƬƸƯ�ƽŶƴŝ�ƵŵŻŚŝ�Śŝ�Źřŵ��
Problem: Determine the schedule with maximal total profit.  
Inputs: number of jobs n, and deadline[i] for the ith job and sorted array of jobs 
in nonincreasing order.  
Output: an optimal sequence J for the jobs. 
 

void schedule (int  n, const int  deadline[], sequence_of_integer&  J) 
{    
    index  i; 
     sequence_of_integer  K; 
     J = [1]; 
     for ( i= 2; i <= n; i++) 
     {   
        K = J with i added according to nondecreasing values of deadline[i]; 
               if (K is feasible) 
                   J = K; 
        } 
} 

Alg. 7-4 

��
��
��
��
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ƩŚŨƯ��ƱŚƯŻ�ƮŤƿŹƺĮƫř�ŢƬƸƯ�ƽŶƴŝ�ŶǀƴƧ�ƩŚŞƳŵ��ƶƬůźƯ�ƶŝ�ƶƬůźƯ��źƿŻ�ƩƹŶū�ƽƹŹ�řŹ�ƵŵŻŚŝ�Śŝ�Źřŵ���ƞƿŚƓƹ�Śƿ�ŚƷŹŚƧ��źƿŻ�ƩƹŶū�Źŵ�ƵźƸŝ�ŽŚſř�źŝ(Profit)�ƶŝ�

�ƾƄƿřżƟřźǀƛ�šŹƺƇ�ƦģƺƧ�ƶŝ�īŹżŝ�Żř�ŜţźƯ��ƮŤƿŹƺĮƫř�ƽŵƹŹƹ�ƽřźŝ���ƵŶƃ�ŶƳř���
 
��

7� �6� �5� �4� �3� �2� �1� �Job 
2� �3� �1� �3� �1� �1� �3� �Deadline 
10� �15� �20� �25� �30� �35� �40� �Profit��

��
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ƲưƟŚƷ�ŶƧ(Huffman Code)��

Ƃſźě��ƵŵźƄƟ�ŢǀưƷř��ŵŹřŵ�ƾƿŚƷŵźŝŹŚƧ�ƶģ�ƹ�Ţƀǀģ�Źŵ�ƽŻŚſ��
��

ƽŹřŸĭŶƧ�ƕřƺƳř��
æ��ŢŝŚŧ�ƩƺƏ�Śŝ�ƽŹřŸĭŶƧ���

             a: 00    b: 01     c: 11 
��

�ç�źǀƜŤƯ�ƩƺƏ�Śŝ�ƽŹřŸĭŶƧ���
a: 10     b: 0      c: 11��

��

ƶŤƨƳ���
Prefix Code: no codeword for one symbol constitutes the beginning of the codeword of another symbol 

��

ƩŚŨƯ��ƽŹřŸĭŶƧ�Źŵ�Ţǀŝ�ŵřŶƘţ�ƕƺưŬƯ��źƿŻ�ƞƬŤŴƯ�ƽŚƷ�ŶǀƿŚưƳ�ƶŞſŚŰƯ�řŹ�ƭŻǇ�ƽŚƷ���
Character   Frequency        C1                 C2                   C3 (Huffman) 
       a               16               000              10                   00 
       b               5                001              11110              1110 
       c               12              010              1110                110 
       d               17              011              110                  01 
       e               10              100              11111              1111 
       f                25              101              0                      10 

ŲſŚě���
   Bits(C1) = (16+5+12+17+10+25)3 = 255 
   Bits(C2) = 16(2)+5(5)+12(4)+17(3)+10(5)+25(1) = 231          
   Bits(C3) = 16(2)+5(4)+12(3)+17(2)+10(4)+25(2) = 212       

 

�������ƲưƟŚƷ�ƮŤƿŹƺĮƫř��
 

��
��

Alg. 7-5 

ƲưƟŚƷ�ŶƧ�ŵŚŬƿř�ƵŶƿř��
��

A greedy algorithm that constructs an optimal 
prefix code called a Huffman code 
Assume that: 

o C is a set of n characters 
o Each character has a frequency f(c) 
o The tree T is built in a bottom up 

manner 
 
Idea: 

o Start with a set of |C| leaves  
o At each step, merge the two least 

frequent objects: the frequency of the 
new node = sum of two frequencies 

o Use a min-priority queue Q, keyed on f 
to identify the two least frequent objects  

Ƃſźě��Ţƿƺƫƹř�ƞƇ���ŶƴƯřŶƧ�Ʊō�ƕřƺƳř��ŢƀǀģŹřŵ
ƵŵŚǀě�ƶƳƺĮģ�ƾƯ�ƽŻŚſ�ŵƺƃ� 
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ƪƨƃì�ë�ƲưƟŚƷ�ƮŤƿŹƺĮƫř�ƪůřźƯ���

��

ƶƫƺƧ�ƶƫŚƀƯ�ƾŤƄě(Knapsack Problem)��
 

S = {item1, item2, �, itemn}    wi = weight of itemi       pi= profit of itemi, W = maximum weight the knapsack 
can hold. Determine a subset A of S such that      subject to maximized is   Wwp

Aitem
i

Aitem
i

ii




 

ƶƫƺƧ�Ʀƿ�ƹ�źƠƇ�ƾŤƄě(0-1 Knapsack Problem) ��
 

[wi] = [5, 10, 20],  [pi] = [50, 60, 140],  and  W =30, 
 

If the greedy strategy steal the largest profit per unit weight first, the 
profit is only 190, but the optimal is 200. 
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The maximum profit is equal to P[n][W]. 
Time Complexity:  ))2,(min()( nnWOnT   

ƶƫƺƧ�ƽźƀƧ�ƾŤƄě(Fractional Knapsack Problem)��
��

 
[wi] = [5, 10, 20],  [pi] = [50, 60, 140],   
and  W =30, 
 

 
The optimal profit is 
         50 + 140 + 605/10 = 220. 
 
The Greedy Approach always yields the optimal 
solution for the Fractional Knapsack problem. 
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