The subset-Sum Problem
{(s.0))

Input : scN,t eX

Output : s’gsZszt

seS’

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

s'=11.16,64,256,1040,1093,1284}

eNP - Complete (VC)

— optimization problem

output : s’ sijmax Y s<t
p C simax >

seS’


vassilis
Sticky Note
σύνολο στιγμιοτύπων

vassilis
Comment on Text
1,16

vassilis
Cross-Out
s


[ MERGING two sorted Lists
L: list of integers , x integer
L+x={h+xheL}
L=1{1,2,3,59}

lx =2

L+x= {3,4,5,7,1 1}

L SOI‘ted h MERGE

e L' sorted
L’ ) O(|L|+|L")




Algorithms-eemplexity2-2

ESS(S,t)

n = s|

L, ={0}

fori=1tondo
L,=MERGE-LISTS (L,,,L,,+X,)
remove from L, X|X)t

return the largest element in L

S, ={X,,X,,X,,....X}

S c S,

Pi:{X|X:Zs}

seS
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[ Example

=

1,4,5}

= fi=rfo)

A=D1 4], 1L4}=R 0145

11451 =0, {11,44},{5H 14},{4,51, {15}, {145} =P,{0,1,4,569,10}
B, U(Pi-l "‘X) —aoxror!

0 & T @y @1 A

(ordered <t)



[ Complexity

[ToA/Ta ESS

L

|\

N}

expo
Polynonal :
e t polynomial in |J
e Vx eS = xbounded by a polynomial in ‘S{



A fully Polynomial-time
[ Approximation Scheme (FPTAS)

Approximation scheme

= "trimming" each L.
e 0(o(l
L trimming_) L, — L _{y}

‘v’y:>E|zeL’y_Z£5
y

((1-5)y£ z < y)
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Representative

ex

o =01
L= 10 11,12,15,20,21,22,23 2429}

[

{10 12,15,20,23 29}
(L'eL)

L' in polynmial time



The Trim algorithm
L={{y,,¥y,,.--»Yy. sorted

TRIM (L,d)
m < |L|
L'« {y,)
last « vy,
fori « 2 tom do if last ((1-6)y,

then append y, onto the end of L'
return L' last « vy,

L Ofm)_, L' (sorted)



S={X,,X,,-..

X} (in increasing order)

teN,0(e(l
APPROX-SUBJECT-SUM (s.t,¢)

n<«|S|

L,<<0>

P

1

Trimmed

(fori<1ton
doL, « MERGE-LISTS(L,,L, +X,)
L < TRIM (L,&/n)
| B

let z be the largest value in L_

return z
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[ Example

ex:
L =1{104,102,201,101} ,t= 308
¢ =0.20
l
5=-0.05
4
L, = <O>’
L, =0,104),]
!L, ={0,104),;
L, =(0,104),]

11



Example

L, =¢0,102,104,206),]
L, =¢0,102,206),
L, =(0,102,206),

(L, =¢0,102,201,206,303,407),

$ L,;=¢0,102,201,303,407),

L,=¢0,102,201,303),
(L, =¢0,101,102,201,203,302,303,404),

L, =(0,101201,302.,404)

L, =¢0,101,201,302),

N
'

N\

optimal : 104 +102+101=307(2 %)
g =209% 12



[ Proof (approximation)

APPROX-SUBSET-SUM

|

FPTAS
o [ . P

1g 1
ozzz s, S'"c S (output)

seS’

c-c
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[ Proof (approximation)

: ’
I?i—Trlm—) Li

(=)

y

(1—5)y£z£y

S
VyePi‘yStjﬂzeL.s.t

1

(1 —~ ij y<z<y(doknon) by induction on i
- 1

Ify*EPHZHZELEIljg

(l—ij y <z<y’
. T
a

lgorithm
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[The TIME :

After trimming
M successive elements

z , Z’E(J)fLi
Z 1 @
") .
zZ | _ £
n
‘L. <log  t-= Int nint
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1,
?ﬁ >(1-5JZ

z, <z,(--(z, <t

t> Zk>(1_15jzk'l>(1_15) zk-2>-..>(1_15) z, 2 (1_15)

=
Int>(L (In—— = 0t > —p < 0t
-5, 1 In(1-5)
1-0

5=  8(1=-6)-1=n(1-8)<-6=-In(1-5)>6
n

[ < Int _ nint -

k™ 5 £
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