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Max
∑

vjxj

Sub
∑

wjxj ≤ b

xi ≥ 0, integers

vj, wj, b are given

Find xj



Max Return Function
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Fk(y) = Max Return

When k types of items are allowed

and b = y

F0(y) = 0

Fk(0) = 0

F1(y) = v1

⌊

y

w1

⌋



Two Types
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Given two types,

Either let x2 = 0

or use second type x2 ≥ 1

F2(y) = max {F1(y), F2(y − w2) + v2}

F3(y) = max {F2(y), F3(y − w3) + v3}



Generalize
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Fk(y) = max {Fk−1(y), Fk(y − wk) + vk}

for k = 1, 2, . . . , n, y = 0, 1, 2, . . . , n

Example:

Max 1x1 + 3x2 + 6x3

Sub 2x1 + 4x2 + 6x3 ≤ 8

xi ≥ 0, integers



Values of Fk(y)
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k\y 0 1 2 3 4 5 6 7 8

1 0 0 1 1 2 2 3 3 4

2 0 0 1 1 3 3 4 4 6

3 0 0 1 1 3 3 6 6 7



Example
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Max V = 10X1 + 7X2 + X3

Sub 7X1 + 5X2 + X3 ≤ b

Xj ≥ 0, integers



Homework
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Due April 20:

Max V = 10x1 + 7x2 + x3

Sub 7x1 + 5x2 + x3 ≤ b

xj ≥ 0, integers



Example 2
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Given w1 w2 w3 w4

Find a binary tree

min
∑

wili



Tree 1
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10

5

4 1

5

2 3

∑

wili = 20



Tree 2
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10

4 6

3

1 2

3

∑

wili = 19
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