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The subset-Sum Problem
s, t

Input :  s , t

Output :  s s s = t

s = 1,4,16,64,256,1040,1041,1093,1284,1344 t = 3754

                                  
s = 1.16,64,256,1040,1093,1284

NP - Complete VC
optimization problem

output :  s s max s t
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MERGING two sorted Lists

L: list of integers , x integer
L + x = l l L

L = 1,2,3,5,9
               x = 2
L + x = 3,4,5,7,11

L 
L

L' '  sorted

i i

sorted

sorted
O L L

MERGE

+ ∈

 →
′  → + ′

xm r
l q

l q

c h



3

Algorithms complexity??
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Example
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Complexity
Πολ/τα ESS
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Polynomial :
      t polynomial in S
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A fully Polynomial-time 
Approximation Scheme (FPTAS)

Approximation scheme
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Trimming
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Representative

ex

δ =

′
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′

0 1.
L = 10,11,12,15,20,21,22,23,24,29

L = 10,12,15,20,23,29
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The Trim algorithm
L = y , y , . . . , y      s o r t e d

T R I M  L ,

     m L

     L y
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     f o r  i  2  t o  m  d o  i f  l a s t  1 - y  
          t h e n  a p p e n d  y  o n t o  t h e  e n d  o f  L
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S= x ,x ,...,x  in increasing order
t ,0 1
APPROX-SUBJECT-SUM s,t,
     n | |
     L 0

for i 1 to n
P       do L  MERGE-LISTS L ,L X

Trimmed             L TRIM L , / n
            

          

S

ε
ε

ε

∈ℵ 〈 〈

←
←< >

←
 ← +
 ←


n      let z be the largest value in L

                return z
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Example
ex:
L = 1 0 4 ,1 0 2 ,2 0 1 ,1 0 1  t = 3 0 8  
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Example
L
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o p t i m a l  :  1 0 4 + 1 0 2 + 1 0 1 = 3 0 7 2
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Proof (approximation)
APPROX-SUBSET-SUM
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Proof (approximation)
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The TIME :

After trimming
successive elements
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