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In dynamic programming, arecursive property is used to divide an instance into smaller instances. In the greedy
approach, there isno 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 choiceislocally optimal. The hopeisthat aglobally optimal solution will be obtained, but thisis not
alwaysthe case.
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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: determinesif the new set is feasible by checking whether it is possible to complete this set in
such away asto give a solution to the instance.
3. Solution Check: determines whether the new set constitutes a solution.

(Coin Change Problem) 4w 05 875 = 1 b
(Minimum Spanning Trees = MST) dwas” (Slbgy & 50

A spanning tree T for G has the same verticesV as G, but the set of edgesof T isa
subset F of E. We will denote a spanning tree by T= (V,F). A spanning tree T iscalled
aminimum spanning tree for G if the weighted sum of F isthe minimum.

V={Vv1, v2, V3, v4, v5}

E={(v1, v2), (V1, V3), (V2, V3), (V2, v4), (V3, v4), (V3, V5), (V4, v5)}

connected, connected, A spanning free A minimum
weighted, weighted, spanning tree
undirected undirected
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(Prim’s Algorithm) 3 93 39§51

F=g; Y={vl};
while (the instance is not solved)
{

select avertex in V-Y that isnearest to Y;

add thevertex to Y;

add the edgeto F;

if (Y=V) theinstance is solved;
}

Alg. 7-1

(Kruskal’s Algorithm) _JICwg o5 i 3531

creaté digoint 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 theedgeto F;

}

if (al the subsets are merged)
the instance is solved,

}

Alg. 7-2

(v,,v,) 1s selected (v5,v,) 18 selected
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(Dijkstra’s Algorithm) | gusS & i 395!

Single-Sour ce Shortest Paths

while (the instance is not solved)

{
select avertex v from V-Y, that has a shortest path

fromvl, using only verticesin Y asintermediates;

add the new vertex vto Y;

add the edge (on the shortest path) that touches v to F;
if (Y=V) theinstanceis solved,

}

Alg. 7-3
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Task T1 T, T3
Service Time 5 10 4
Sequence Total Time
[1,2,3] 5+(5+10)+(5+10+4) = 39
[1,3,2] 5+(5+4)+(5+4+10) = 33
[2,1,3] 10+(10+5)+(10+5+4) = 44
[2,3,1] 10+(10+4)+(10+4+5) = 43
[3,1,2] 4+(4+5)+(4+5+10) = 32
[3,2,1] 4+(4+10)+(4+10+5) = 37
Task Ty | To | Ts | Ty
Service Time 1 2 1] 4
Deadline 1] 3 2 1
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1. Inthisscheduling problem, each job takes one unit timeto
finish and has a deadline and a profit.

2. If thejob starts before or at its deadline, the profit is obtained.
3. Thegodl isto schedule the jobs so as to maximize the total Job
profit. 1

4. Not al jobs have to be scheduled.

5. We need not consider any schedule that has ajob scheduled 2
after its deadline because that schedul e has the same profit as 3
one that doesn’t schedule the job at al. 4

Deadline

2

1
2
1

Feasible Sequence: al the jobsin the sequence start by their deadlines. Feasible Set:?
Optimal Sequence: afeasible sequence with maximal total profit. Optimal Set of Jobs?

Profit
30
35
25
40
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Let Sbe a set of jobs. Then Sis feasible if and only if the sequence obtained by ordering the jobs in S according to

nondecreasing deadlinesis feasible.

Problem: Determine the schedule with maximal total profit.

I nputs: number of jobs n, and deadlineg]i] for theith job and sorted array of jobs
in nonincreasing order.

Output: an optimal sequence J for the jobs.

void schedule (int n, const int deadling]], sequence of integer& J)

{
index i;
sequence_of integer K;
J=[1];
for (i=2;i<=n;i++)
{
K = Jwith i added according to nondecreasing values of deadlin€[i];
if (Kisfeasible)
J=K;
}
}
Alg. 7-4
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Job 1 2 3 4 5 6 7

Deadline 3 1 1 3 1 3 2

Profit 40 35 30 25 20 15 10
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(Huffman Code) - w088 WS~
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Prefix Code: no codeword for one symbol constitutes the beginning of the codeword of another symbol
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Character Frequency C1 Cc2 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

Bits(Cl) = (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
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HUFFMAN(C) Running time: O(nlgn)
1. n|C]
2. Q«C
3. fori«w1ton-1 A
4 do allocate a new node z
5 left[z] « x « EXTRACT-MIN(Q) . O(nlgn)
6. right[z] « y « EXTRACT-MIN(Q)
Z. f[z] « f[x] + fly]
8 INSERT (Q, 2) /
9. return EXTRACT-MIN(Q)

Alg. 7-5
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A greedy algorithm that constructs an optimal
prefix code called a Huffman code
Assume that:
o Cisasetof ncharacters
o Each character has a frequency f(c)
o ThetreeT isbuilt in abottom up
manner

|dea:
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 Useamin-priority queue Q, keyed on f
to identify the two least frequent objects

el dS™ OT 1 5l S sl 5l oo 1w ) 2

€358 o0 G ilwesly djig-



Greedy Approach (22 ) oy S (1 b dlay > 3,09,

S I Al e 4y o e o o5ls DT 4 a5 L edladS sl (1 1y pedla o, U1 1 Jlhe

[ 1.5 ][ er9]c: 12][b: 13][d: 16][a: 45] |c: 12][b: 13] 01

rodla o) S ol e 1Y IS

(Knapsack Problem)gslﬁg:dsf Jlio

S= {itemy, item, ..., itemy}  w; = weight of item pi= profit of item, W = maximum weight the knapsack
can hold. Determine asubset Aof Ssuchthat > p, ismaximizedsubjectto > w, <W

itemeA itemeA
(Fractional Knapsack Problem) (§ S~ (s 4/ 95 (0-1 Knapsack Problem) &3 § a0 iy dlgs
[wi] =[5, 10, 20], [p] =[50, 60, 140], and W =30,
[wi] =[5, 10, 20], [p] =[50, 60, 140], If the greedy strategy steal the largest profit per unit weight first, the
and W =30, profit is only 190, but the optimal is 200.
_ max{P[i —1[w], p, + Pli —4[w-w]}, if w <w
. . U =1 i gy if w > w
The optimal profit is : i
50 + 140 + 60x5/10 = 220. P[O][w] = P[i][0] =0
The Greedy Approach always yields the optimal The maxi mum Pmﬁt is equal to P.[n] [W.
solution for the Fractional Knapsack problem. Time Complexity: T(n) € O(min(nW,2"))
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i p q r S t u \ w X y z
S 1 3 0 5 3 5 6 8 8 2 12
fi 4 5 6 7 8 9 10 11 12 13 14

O K S8 o 86 s Loy slacst s sluw o5 A 31 Y-Y oy 03
?@‘4:3))\54; cbﬁwcbu.‘.‘.w‘ cL«_rT )‘ Q)S‘ V.a "y usjjsu LS)L"“J‘)":J L;Lh.ﬁﬂu\.vt.w\ = 5> u.aﬁ\.& ﬁ)}ij‘ Ny -X._:Sé:bﬁ IV—Y&)QS
S o U gr s a1 s b [W] =[5, 10, 20], [p] =[50, 60, 140], and W=30 1, o5 s 2t 55 e F—Y i3 303

7 I
.




