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LGORITHMS1 ↳t

HOMEWORK PACE : REFRESH

-finitealphabet
Complexity classes :

classes languages L[[
*

R = E computable languages?
I membership problem
decidable by an algorithm

RE = S computably enumerable larg . 3

P = &polytime computable languages?
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↳2

NP = S"poly · time verifiable languages"
witness"solvability of a puzzle" Lof YES answer)

3COL = [5-colorable graphs 3 scoloring
-

HAM = E Hamiltonian graphs?are
FACT = ((x ,y) (* ,ye IN , (IdeIN)

Composites
x is composite if XeN , XI2, nota

Prime

-

Diophantine equation I looking
for

integer solls

polynomial equ w integer coeft's
x3+y = z+7

TheNottinNP : "a solution" is
not necessarily an acceptable witness
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<
n-digitsN

X N Lan 2" digitsR

Sur
those all degrees bounded

-

not an issue : verifying non-existenceX
↓ coNP question

not an issues 7 multiple solutions
-

witness must be verifiable

in time poly (n)
U : beyth of input

: witnessmust be aort string
poly(n) length
-

solvability of diopl equ's
undecidableof beed dyree :
-

-> No computable b on leth
of sol's if they exist
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epDef of "LEND"

LI*

LEND E>7L ,
EE

,

*

-> bounding sizeofand CeIN s
.

t.
witness

L
,
EP -> the judge

S.t -

(Vx[
*

)(xL (Fwe[,*) ·
↑

u

witnessinput for
membership query
in L

· (1) = (x11(x
,w) =L))

S
leth of
-string an NP-def. of
E L

#
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⑮5
Karp - reduction L

, <karptz
f :* ->

S
.

t.

① f is poly-time computable
WARNING : fEP
b/c not a decision

problem

↳
if 71 ->L Karp reduction

DoLandht
e

Do Tarp-reducibilityis transitive
EX Cf L<kLz and L-NP then L , ENP
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46
coNP = SIL/LENP3

Do PINP

.. P=P [coNP

- ↑ [NPn zNP

#Long
FACT ENP1 coNPCandidate :
-

nontriv

&FACT#Y
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