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Sofya Raskhodnikova

Algorithm Design and Analysis

LECTURE 18
Dynamic Programming
• Weighted Interval 

Scheduling
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Algorithmic Paradigms

•Greedy. Build up a solution incrementally,
myopically optimizing some local criterion.
•Divide-and-conquer. Break up a problem into 
sub-problems, solve each sub-problem 
independently, and combine solution to sub-
problems to form solution to original problem. 
•Dynamic programming. Break up a problem into 
a series of overlapping sub-problems, and build up 
solutions to larger and larger sub-problems.
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OPT( j) =

0 if  j = 0
max v j + OPT( p( j)), OPT( j −1){ } otherwise
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Input: n, s1,…,sn , f1,…,fn , v1,…,vn

Sort jobs by finish times so that f1 ≤≤≤≤ f2 ≤≤≤≤ ... ≤≤≤≤ fn.

Compute p(1), p(2), …, p(n)

Compute-Opt(j) {
if (j = 0)

return 0
else

return max(vj + Compute-Opt(p(j)), Compute-Opt(j-1))
}
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Input: n, s1,…,sn , f1,…,fn , v1,…,vn

Sort jobs by finish times so that f1 ≤≤≤≤ f2 ≤≤≤≤ ... ≤≤≤≤ fn.
Compute p(1), p(2), …, p(n)

for j = 1 to n
M[j] = empty

M[0] = 0

M-Compute-Opt(j) {
if (M[j] is empty)

M[j] = max(wj + M-Compute-Opt(p(j)), M-Compute-Opt(j-1))
return M[j]

}
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Run M-Compute-Opt(n)
Run Find-Solution(n)

Find-Solution(j) {
if (j = 0)

output nothing
else if (vj + M[p(j)] > M[j-1])

print j
Find-Solution(p(j))

else
Find-Solution(j-1)

}
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Input: n, s1,…,sn , f1,…,fn , v1,…,vn

Sort jobs by finish times so that f1 ≤≤≤≤ f2 ≤≤≤≤ ... ≤≤≤≤ fn.

Compute p(1), p(2), …, p(n)

Iterative-Compute-Opt {
M[0] = 0
for j = 1 to n

M[j] = max(vj + M[p(j)], M[j-1])
}


