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Algorithm Greedy(a,n)
// a[l : n] contains the n inputs.

solution := 0y // Initialize the solution.
for ::=1 to n do

z := Select(a);
if Feasible(solution, x) then
solution = Union{solution, z);

}

return solution;

}
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Example: Your Train breaks down in a desert
and you decide to walk to nearest town. You
have a rucksack but which objects should you
take with vou 7

Feasible: Any set of objects iIs a feasible solu-
tion provided that they are not too heavy, fit
in the rucksack and will help you survive (these
are constraints).



An optimal solution is the one that maximises
or minimises something

— One that minimises the weight carried

— One that fills the rucksack completely (max-
imise)

— One that ensures the most water is taken
etc.






maximize Z DT
1<i<n

subject to Z w;z; < m
1<:<n

and 0 <g; <1, 1<i<n

The profits and weights are positive numbers.
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void GreedyKnapsack(float m, int n)

// pll:n] and w(1:n] contain the profits and weights
// respectively of the n objects ordered such that
// plil/wlil >= p[i+1]/w[i+1]. m is the knapsack

// size and x[1:n] is the solution vector.

{
for (int i=1; i<=n; i++) x[i] = 0.0; // Initialize x.
float U = m;
for (i=1; i<=n; i++) {
if (wli] > U) break:
x[i] = 1.0;
U -= wl[i];

}

if (i <= n) x[i] = U/w[i];
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[0/1 Knapsack] Consider the knapsack problem discussed in this sec-
tion. We add the requirement that z; =1 or z; = 0, 1 <1¢ < n; that
is, an object 1s either included or not included into the knapsack. We

wish to solve the problem

n T
max Z il subject to Z wiTi <M and ;=00r1, 1<i<n
1 1

One greedy strategy is to consider the objects in order of nonincreasing
density p;/w; and add the object into the knapsack if it {its.
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for (i=0;i<=n; i++){
for (w=0; w<=C; w++) {
if (i==0||w==0){
K[i][w] = 0;
}else if (wt[i]<=w){
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K[illw] = max(p[i] + K[i - 1][w - wt[i]], K[i - 1][w]);

}else {
K[i][w] = K[i - 1][w]; Totalitems: 4
} Capacity of Knapsack: 5
} ltems profit: 12 10 20 15
} ltems weights: 213 2
Capacity— 0 1 2 3 4 5
ltemO (0, 0): 0 (1) 0 (1) 0 (1) 0 (1) 0 (1) 0 (1)
ltem1 (12, 2): | 0(1) 0@ | 12@) | 122) | 12(2) | 12(2)
ltem2 (10, 1): | O | 10(2) | 12(3) | 22(2) | 22(2) | 22 (2)
ltem3(20,3): | O(@1) | 104 | 124 | 2213) | 30(2) | 32(2)
ltemd4 (15, 2): | O() | 10 | 15(2) | 25(2) | 30(3) | 37 (2)
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Let n =4, (pl-p?:p3:p4) = (100 10_. 15, 27) and
(dy,ds, d3,dyg) = (2,1,2,1).

Each Job requires 1 unit time for Processing

The feasible solutions and their values are:

LCHONIABwW=

feasible
solution
(1, 2)
(1, 3)
(1, 4)
(2, 3)
(3, 4)
(1)
(2)
(3)
(4)

processing

sequence value
2.1 110
1,3o0r 3,1 115
4,1 127
2,3 25
4, 3 42
1 100
2 10
3 15
4 27
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Algorithm GreedyJob(d, J,n)
// J is a set of jobs that can be completed by their deadlines.

J = {1};
for i .= 2to ndo

if (all jobs in J U {i} can be completed
by their deadlines) then J := J U {i};
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