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Dynamic programming
Midterm problems



MIDTERM PROBLEM 3B



MIDTERM PROBLEM 3B



MIDTERM PROBLEM 4

Proof for optimal substructure



MIDTERM PROBLEM 4

Proof for greedy choice



MIDTERM PROBLEM 5

¡ CLRS 9.2



MIDTERM PROBLEM 6

¡ Incorrect assignment of 0/1

¡ After forming the tree

¡ Heavier branches should be assigned 1.

¡ Lighter branches should be assigned 0.



DYNAMIC PROGRAMING













ISSUE WITH CURRENT APPROACH

¡ Can we pick an item more than once?

¡ If so, do we need to change the solutions discussed earlier?

¡ If we use just Sj , it is not possible to know if an item has been used before

¡ Let’s also keep track of the items.

¡ Let Si,j be the optimal value for total max weight of i using only first j item



HOW DO WE GET SI,J ?

¡ There are 2 options for getting the optimal value for weight i and for first j
items:

¡ Item j is picked: S i, j = S i -Wj, j-1 + vj

¡ Item j is not picked: S i, j = S i, j-1

¡ Which one is the best??
¡ We pick the maximum of both





EXAMPLE

¡ Assume we have one copy of each of these items {($5,2lbs),($4,1lbs),($3, 
1lbs)} and capacity W=3.

¡ Let us fill the dynamic programming table !
"

𝐶𝑎𝑐𝑙𝑢𝑙𝑎𝑡𝑒 𝑎𝑙𝑙 𝑆 !,# 𝑓𝑜𝑟 𝑖 ≤
3 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑊 𝑎𝑛𝑑 𝑗 ≤ 3 (𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑡𝑒𝑚𝑠)

i: cols
j:rows

0 1 2 3

0 0 0 0 0

1 0 0 5 5

2 0 4 5 9

3 0 4 7 9


