COT 5405: Design and Analysis of Algorithms 
Lecture 9 ~ September 23, 2003:

Mr. Arup Guha

Let X and Y be decision problems.

Let I be a valid Instance of problem X

Let J be a valid Instance of problem Y
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Y is many to one polynimial reducible TO X if there exists a function f that transforms instances of I to instances of J.

We’re going to show:
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(Definition) Subset Sum: Given a set of values and a target value, Accept if and only iff there is a subset of the values that adds up to a target.

(Definition) Partition: Given a set of values, Accept if and only iff you can partition the set into two disjoint sets such that the sum of values in each set is equal.

Subset Sum -> f() -> Partition

Partition -> g() -> Subset Sum

We need to show f() and g()

Subset Sum -> f() -> Partition

{2,8,12,29,42,83}, target:64 or target:65

S = sum of all numbers in set = 176

S:176  T:64  S-T:112  S-2T:48
{2,8,12,29,42,48, 83} Solution:112

S:176  T:65  S-T:111  S-2T:46
{2,8,12,29,42,46, 83} Solution:None
In General: { s1, s2, s3, s4, …..sn}, Target:T
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If there is a solution, I can split the elements into two sets:

One set adds up to T

The other set adds up to S-T

We want BOTH sets to add up to S-T. … Add Sn+1 so

T + Sn+1 = S-T

Sn+1 = S-2T     (Subtract T from both sides)

So, create Sn+1  such that Sn+1 = S-2T and add it to the original set

{ s1, s2, s3, s4, …..sn, sn+1}

Which can be seperated into 

{ s1, …..sk, }{ sk+1, …..sn, },{sn+1}

Each summing to

[    T           ] [      S-T        ][S-2T]

Imagine any subset adding to S-T (A), the rest of the numbers (B) must add up to S-T as well.

The S-2T element is in only one set.

Sum(A) = S-T = Sum(B)

Either S-2T is an element of (A) or S-2T is an element of B

A or B must be solely comprised of { s1, s2, s3, s4, …..sn}

Another example:

{5,10}; T:15

S=15

S-2T = -15

Is there a partition of the set {5,10,-15}?

Yes.

Set 1: {5,10,-15}, Set 2: (
Partition -> g() -> Subset Sum

Input: Take in the set and sum them up to get S

Output: same set, target:S/2

{2,8,12,29,42,48,83} T:112
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