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- Define : HP - complete

- SUBSET -SUM

- VERTEX - EXPANSION } are NP - complete

-

CPSC 501 ! Please fill out Canvas
"

discussion
"

by tomorrow 11:59pm ( Nov 18 ) . Let me know

the topic and preferred date of presentation .
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If L is in NP
,
and L cE*

,
E : alpha off

Tb

wing
machine

then we had a mway
of !

give woo {
*

,

Mrs Booker formula
,
flw )

sit . ① WEL ⇒ flw) E SAT
^

also ④ is in 3.CNF form

)
flw) c- 3 SAT

② flw) is of size poly in w

③ few) can be produced in poly time by a Turing machine

( e.g , f involved Xijk ,

i -

-
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Defs ? If L
,
L
'
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,
E
'

,

then
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L is reducible to L
'

in

polynomial time
"

if there is a Turing
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,
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flw)
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*
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,
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'

far all west

② M halts (runs in
.
time p( Iwi) for

Some fixed polynomial p .

-

we showed : L c- HP then L Er, SAT

⇐

and L Ep 3. SAT .

A function ft E
#
→ E'

*
is

poly time amputate if the is a

Turing machine that on input WEE
'

Kurita flw) on one
of its tapes and halts
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E > { i.2,33
,
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f : { 1,331*-1 Eat
-

Det ! We say that
L is NP-complete if

④ LEAP
.

② if I ENP
,
T Eph .

-

e.g , SAT
,
3 SATES are NP-complete .

Today ! SUBSET -sum is HP - complete , so is

VERTEX- EXPANSION
,

VERTEX COVER
,
- - -

,

3 COLOUR
, . .

-

So NP =P iff 3. SAT c- P
.

Also if L is NP-complete , then HP =p ⇐ top .

-

Now : to show BLAH is NP-complete :
enough to show

① BLAH c. NP
,
② 3.SAT EPBLAH .

-

or any
other

Np- complete language
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SUBSET - sum can "
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-Hm
,
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Idea ! You have jobs that take the Xi
,
- >
Xm

and a conputafbiny , - .

that has time t to run
-

Related problems in
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"
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.

-

Claim ! Take f c- 3CHf
,
f=f( Xi , . -yxe)

and is written as

C
,
AND Cz AND

- -

AND Ck
,

each Ci OR of

3 literals

Take Gfs ( X , or Azor 7×3) AND

( Xyzgons TX, or Xz )



reduce to a subset sum problem .

for someIdea !
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f
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So one of y , ,7 , will be chosen

- -
^

42,72 u i r -
-

clause
,

= X
,
or Xz or 7×3

take 2*1 , , yz , Zz ( at least one )
-

Break 10:28 - 10:33
-



( X , or Xz or 7×3) AND ( Xgzzoh TX, or Xz )
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① build something in SUBSET -SUM represents

Xist or Xist
, x.us Tor f , . - -

, Xestlf

⑧ build something in SUBSET -SUM to check

if Ci
, Cz , -

- r

, Ck are all satisfied
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,
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,

01011
,
01000
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,
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3C HE has l vars

,
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Next time !

VERTEX - EXPANSION

is HP - complete - --

-

Class ends
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imagine you here a U = universal TM

-
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