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For the glory of God
Trhoduckion

- In Hhe closs, we hae diassed, abad- poblws Hhak can be Solied by ethher Grendy 0lguhhm o DypaTe plogroming .

- We haient yet made auy aewpt 4o ackuely quankdy o chaiaclerise e Jange o pobews 4hak 't be solied, effly.
L These poblems auld be releed as NP> NP hard, and AP Qwplete problems -

- Tn puckie. Hhete ore (Tlerally Hhousands o NP-teleled problews 0Wg 71 nuerous sbeas.

- Thetelre, we shauid Know the AP problem shulls and, Hits hand-witen note wintl explain #.

Dectetow pioblem

-+ Tn | Complerthy Hheows . +hey are Yypically Jeah’sﬂ with, * Decision poblens’ 4o s F the algervhm s efiredt or ot

- Vi may be Wondeg whek % She snifance o docton, poklem ?
- Fisk. & & a Stple way o Compate algsktHus T a Compledtly moune
- Second, » Von-dec&ow pioblons caw alks be taugrred, 4o o dectsiu, pobiem.
eq. Decion publem umel o TSp
© Giiew & complele Gaph . % Hhete 4 cycle going Hhiough, esch vatex onae with Z wle) £ K ?

4 The answer Shourd, be edher Yes or Ao

P us. AP problem
- Boced, on Hhe Jock el we are now ouly kg abouk deron pobems , ek us Nue ack Pic AP probem-

- Tn general, P pioblems @ be delmed, as
&> Prblews Hhak are Soliable ™ Polgnowial +ine, 7€ Vi +ine T @1 O(n*>
- On He other hand., NP prablews are defived, a5 5 o AP shands B Non- deleriactic pobynonriat

45 Problows v which o condrdade coudion can be verlhed # polynonal 4ime
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& Hewe, Yeall thek WP T Thockable ploblews 4o Solve.
1 D eomple, lebs say Hhee i o pioblom ek cark be Glied hok cleclel all pesilititas i 4. polghonal Five-
(B checking all possTkrtes . ive may ke able +o aairde Jhat Jhe sclected one & ackuall he solckon)
~ Thew, s questiow malmulg ovies ;
DoEs P = AP?
 The question o whether p=Ap & Nudamental  the pea o olgorihus and, s ove of Hhe wesh JI
Piblems T Compuler Scionce .
- The geveral berel 7 +hat p  AP.
- However, theve T ok & ok @ hard, +achnieal evidence v 7.
- T s e bosed on +he sense Hhat P = WP would be oo mazZing o be Hue.

- B huge omounk o eNok has gue ko Durted, ablewph 5 Hhs, Wauy pecple can'h ansier Hhe gueckon bk leave 7 a5 below

P #NP P=NP
all problems all problems
NP
NPC or P=NP=NPC
P

The defuriow of AP, AIP-hard . and, AP- complete
- As o rewrmder, we deal with pioblewss that can't be solved, eNzrnlly.
- iso, we delre He NP prbleus as te one wlere checkig wofioakn = Humiing T Polona) Hie.

L Hewe, Vicle +hat We anth Sslue +he pioblems ( Tn olher woids . Hherve T ko algorcthin Ho haudle the poblan - Polynontial e )
. People Hhen have tumed, 4o o veluted, bk wore appisachable. queston ;

- Whek ave the hardest problems @ AP ?

- How Showtd we Rrwairze whelher o poblem con be solued, (or checked ) elVecrenlsy ?

4 Bostlly, T+ wigld veguive us o classtly / colegie the poblews .

- Fnally . the Quowmg Jlgwe orzes om Hhe Scewtels

NP-Hard f . NP-Hard
.\"\ S Ta o/ | RN }
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P=NP=
NP-Complete

Complaxity

P = NP

a) Class P

- Class P consishs of decteron problews +had- are soluable ™ polghomted e .

b) Class AP
- Class Ap 7 +he class o pioblews N wich o candilode Solukion can be verifred, i polymanied +ive.

) Closs AP-havd,
- THE s Hhe Aeﬂw\rnj praperdy of o class of pioblems thak ave mﬂoma.@ ' lenst gs hard; 0 the havdest poblems’

- T know His dePurton T Somehouw ambigue . Let us geb o fie bk mete doduis
- we defme the AP problems that can be verlied W Polynonitad +ve.

- Fust, @ Yeqion & dhe AP -hard where we dond know T +he problem Cau, be verded, polghomiad e .

4 Tn ober words, NP-hard, pioblews do uok have +o be T AP.
- Second,, ® ‘egiow i the AP -hovd, whete we do kiow theh s AIp-Guplele piklem b we dowt kv

the pioblem T sH1l able +o be checked, T Polyhewial
d) Class AP - complete
. Closs NP-owplete & a class of Hhe hadest poblems T AP class .
- Tn other worde. T you can Solie an NP-cowplete prblew . +hew You can, Solue all NP pioblews .

- Someone alieadsy dewonsheded tuck Ths TipossTiie 4o Solte Hhe AP-complele piklows T poljonial +ine-

L Reasl +hok f Ap class - we havent fund, e aw aigortihhun thak solies He problem W pokjmonial Five.

NP - Complete : We confrim Hhad there @ ho algerthm Jo solue Hhe problom T polyowta) Fime

Polynonal Hie veduckon
- Recatt +hak Hhe AP - hovd, poblew 7 deled, as 5

-H T Tnpoma/ﬁ "M lensh ps hard; os the havdest poblems’
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- We ave gotg 4o Nmatize s Hhiough he nokow of Reduckion.
- Renewber Yhak we ave omparng the relakive dilfoutly o dffbiadt pioblews

- Suppoce @ aw be solved, ™ polynowiial fie dliechyy st Hhe blackbox .

T00 yes or no
X T Algorithm for O
> > answer

(an input for P) aninput for Q

Algorithm for P

- Tn s evample, we could 54y Hhak ;
L P 7 polynowital +ime Veductble +o @
L Q% of leost as hard, 06 P it yespeek o Ppolynowiial Fiwe.
& Drblem P i ensier Huaw problem & * 6.
W X5Y ad Y EpX, X=pY

L By woldow. P <, Q

P x%Y and Y52, X452

Theelhe, P ¥ 2, X, Hhen
= X can be solied. pdjnMd fime, thew Y can be Sslved. @ polynowiad Fine .

T) Y cont Solved i polyuowiial Fime . thew X @nt be Solved. M polynowitad e Conhrapositioe )

Fnal Vlo‘l-es

© NP pioblows 1eally awe up anl Hhe +ive.
- S we cantt Solve Hewm B mawy Yeasous draced, so Lo, we woud ue allematte woys o Sslve them T realdly .

- Resheh e poblem : Fiid, Jhe specad ase Soluable @ pobromiat +ime
- Use o hewTdic : Sslue +he problew Yeasonalbly
- Solie ‘*PP“’"—W"‘“%I + Cloge o +he ppHiuum
- Use aw exponeutral Hine Soldkow - D you veally huwe Jo Solve Hhe problewm
T vearrhy . ST We dot Kiow whelher o preblem au be solied T polgnonad e, Hhe reduckou T used

4o eslobiich relakue levels o oltmtwl{j awong pioblents .
- Tn order Jov us 4o denl withe Owpelakoua Thackabrichy . we wouid, use Me Mg Trediacks :

Retuckou,

A l.n |- [ YT YOO ) BN YN
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Reduckow
Chavader2akon vf— 4he clase -’P p\olvl%
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