loclive 277 * e et
ceesss | Plymomial Transformabilly b g
PurDUE U,

O'fi pTOL»[@’MAS 1A C[acs /\/f)

e

@ F;rs‘t we 'V\:tL #\-Cft P c NP Tl:tat‘ is Eec::_uue e_veng decision ’DYC)LLQ«M

Heai ) 2o be SQIVQJ 1A o.{gmm@ut Tove loj By o ai(?frjﬁwt
con odso ke solved 1w r:o}:ymamwil E ? A S My el S
Lyt hee o
Crder o exomple, The decision problew whifher ow wlager PR
Pi=nbla ’aﬂq H . We cawu ms:‘ly Jovise e - DT 5 silve Pas e =
nuwmber 6{1 s'.tcpr“ﬂizt L5 Pvégmaﬂl‘d 712““; ron o The <iga ::7a 773 m‘bj,ur,
(77& si3e # The mtE?e/r N s ngN siice Ttk 15 how wy Ul b iaber

t Taf"fasaﬂ\t Nx) The DTM w‘:IL c_f"uacL /]fg [a,i‘ ‘1;,0 b‘t of— fka?. iﬂa?e,r,
-‘LF 'ﬁia.j e baTh }Ufﬂ) he answer s f&{?_gi ;

5 cTherw ise [le lcaniniey i kG
The scame Prcbl;wk cawn be ;a.[uacf " Falﬁmawt‘l‘m( Tine /:7 an NDTM, The
Gu&sc{wﬂ Medule will write owm e They di' ,]CW e dgesj o e P O |
’Jcﬁrm ‘o answer, mﬁ ¢/1e.=:ng wtcciulﬁl Wj/ #uz..w c-_/w_c,/< 1 faoiymmm :
1‘{‘1}“& whether The Z,ue_s‘s s CMSL}E;\&_t wilh Ha lail T af e iuit?zr_

a4
S

@ A‘t‘ the sowme ”fwue we [’)-Qlié\/“e nm;t NP - Bl ~ol G-MPT sivice There exid,
Se.v‘(z:rch PWLL{L\MS #\_a_-t olc: fﬂo—t Zema[ #‘\Lmselwag %5 s‘alut'm/\ lg PJ;MCM"&’(
i'{'W\e. cle:te,-rmlﬁn.% LG alﬁfm’im‘ws. Wwwfﬂ"@) at"This P"‘”\_t S ]9‘¢fuf‘e 6‘?{ cla.sg

NP lools Like @TNP
f

® To ]pa'ﬂaﬂ" uwcla‘r S.i':?ww] NP- P ) we NgW w'\_i:?c'-d/uza #_L lec_zth t?L iaotyﬂa'wtlﬂ'(.
'ﬁ'cAV\S‘;-Fz/T'vWCLI:? ii T ’oei-l;aﬁ?-v\ ﬂﬂ_ ]D YO LL:L\M; itﬂ ‘51—‘155 N P 2 ( Paljrv‘tc%& Lq‘, ﬁaus‘]@ﬂ wtouzou(\i:rf
i's alc o m.fia,rm i% s Pal.jw’lpw-. fch "f(?.cii,;c . LLi} _ )

@ DEFINITION £ ﬂmt}i;m?rmatm Prom a [MTAL;;L L QZ*
(P lav\j«uajf- L, € Zj TIPS ﬁmZ@Tw
TR
ot gcﬁts}zes #w+l1m l}_tvg_g gl o ¢ () Theve is o~
Pc.jmmm[ml fine DTM progrewm fhat cowpides () for every
lDC éw;‘*; a%{_@ Faxtall xGZ?i, xel, ff fo)elL,

g — —

@ NOT/‘}T'ON G ]‘F ks Fﬁs{‘gi‘e —k C’MJ;"“t e Ioo-!‘;mom:‘a[. '—bom}rf;m:\tm
from lawgmage Ly b lomguage MR MU s

I”j Li OQ LZ—‘ iLl
— ‘ & e -
We waﬁdvl ch«c Jef) hct_ This ‘a.n cXoviae li{j ID/ |

Whare The clwej\éw zf 7‘{2.: QRrrew A B m E_,_ |
I" s Le_t‘wg '_%‘rov-ngﬂwwxael 13 L‘i- . The -fb‘u{—"-’m by i J..‘s,)l\cxy#d

S Eave | : s S'bL‘]?PO”T(’.J “(’5 N Vkﬁa‘ fhe idea ﬂ’uli L, 1s jpess L»Lj =
- {CL.';;?_ 5 LQ_NI),.,@Z:Z ¢ c-wfa,-a eved T L,,- " The la_m WL A ‘ﬂl:i.' 7[oupw'1 cmv%,-(
ﬁ(ﬂ- ScRMAL _It’wt(} b‘;t_ «—f-"ro WA ﬂ:ﬂ. S-TC\-'KJP'IVH:t ‘4— ﬂfﬁ Y‘Qlﬂfrﬁ cmio-l_Q:ﬁFgL Jf

'ﬁ"\]— ’ii_.&'f.‘ !,(,\;W> _




@® LEMMA 2

SE L e P wiplie s e B
é.quwalszl&, Ly ¢‘P “Mf"{‘éf L ¢

T

] 277-2

-_TF‘\S QL{Q_g’T_C‘\-M WCLlLQS %2 JQW\_M& C"(@_.R‘f :

o —

® DEFINITION OF I <ai K

T S ke | M decivion lo'rol-,(ws,

th cxsnxwiaJ e.-vtcoclul«g schewes e, awd &, 5
wi soc

we wild  wn

;,Jl‘\ce_m aevey

® We caw alro ;ultz,rfr\et rm o™ ’IT,_
‘F; Dfﬂ' "'}D.Tr #\.-E t Skt iéi
‘ l X - P
Pulj’\'\cv‘wlc;;l, 'tiw:(e ./j-n G—V\c:y

= )’,Tr 'ﬂc f(1) € yﬂ?z_

.LE.D,”.l :

wior e rractl
e
/ﬁ ﬁf) f;/u-;ii'tcl’l)’lb‘

a FOLymoM;a’L ——*t_Tavu Fa‘rw‘tjufn
A0 ]('(_f) is cc:mlmfalgl_c_ 491

we ha.'v*e.

as

9“’“31 @ ”.Fw fz-'li le Dﬂx 2

A'T\ Q‘Lotm‘)lé dj{’ PULJMGMIGLL ‘tfc‘k%r wia L o »f‘rom. ona. Pya[ow "15 CX"VLO"#ELp i‘v‘

c‘lass‘ NP ¢

Qwr t?_xouwr)

uuU. S gt _r)olgMym.\ql tqw-{#m’m;tw (f”“’“ T HAMILTONIAN

cireUIT (HC) preblew b the TRAVELING spLesmAn (TS) probew.

HC

15

HAMILTONIAN CiRCUIT
INSTANCE ¢ A gmplﬂ
QUESTION :

r_; \,-Jlliu‘:f
s
e

’DDQS G, Co)ﬂ.taih e )
Hamdfc/'\/\lclu cir¢unf ?

[N—;‘tﬁ'- S";‘FPUK V'-‘-'— {1}”2}4, U{kj ll

+he sel ,5[ verlicep inw G . A s.-m,ol_:z
circut m G s [ Se_ruc-’_n':;

( ?'i.l 5 ﬂiz_ i Sy U’L‘M) ‘ai—‘-t/id- [T

- ( 2 s i P=l,2, -\
(ifLP 'L’npu) € E for every P=1

A

awd such ﬂiai (UL’\M,%‘)G E.

CivCiti t ”Lﬁ_,( < PANANL (,(j

adl T
L\/e/r-fi ces o ]

I

I‘"’(—"sml'lkc’MlC‘-V\ iy = Lu—b -/1 X S'l“'*i’)(i '

TRAVELING SALESMAN

INSTANCE ¢ A fmite sot C= fe, e, cuf
o} cilies Towd The (Jid}tu'ce,c d(’c“,cj-)ez‘f’
bet:\é’ee.-ﬂ evay Fat‘r‘ c ey e C Af e
Ca't_és" aud a bouwd B € Z+,

&UEQTION AR E Ao et -bjur # a!/(m

¢ ilies f\mvfw? = Glal jg,ugjt:

4 ,Bafless’?

c.«lj owece wm &

?f“f’k ke 174

have N "‘C

-

@ Toeshblih  HE TS

HC nﬂ? an ivt}_ltﬁmc.e 07 ) PR |

we wuu‘i‘ SPL’C«"{?' o

funelion f fhat waps ez cl 1wi}-mc_¢z
Sqﬁ{:‘éﬁ #.Z ﬁﬂ CWJ.‘:R;W @ quc‘ @

sfated oabae« Thi Ffmu'hm\ B spe.c.a‘f:éd as Adollows ¢ Suppeze G =(V, E) o

V] = wm e a?A‘VaV\ mslance. df‘ HC, The Cofre;r,mc]’i‘“?
C oj cilies ﬁaﬁt is T, Seawie as \/, A ‘,}w o ;&{“te,r(_-;fy d;}j;,ncu)
and d(W,¥) =2
H 5 eczsg & afﬁue #.:a't 7& o an ivts‘ia.nc_e ‘/
iWS—ia_'WLQ_ 4 TS LU.‘L,IL dﬁu‘mi;& = —IBMP 4 W A 9

J('I},,:,Lfa;) 0
B
chai, m-\/l ﬁiﬂ CC‘TYQ.S[)M(_’L{ML?

f (h,4) €E

e
e

m e

ivtgtwtc@_ Lf TS has a S'et

w-e sei_
othevwise ,

quﬂ% e {ai_
HC c:wbi&tr c Ha'Mi[{\m:‘au

owd  Viee versa, CN‘ 1S SI\QW’V\ j?u»'fn‘cx“j m #Eé'_ Wa,a,m;ﬁ ﬁ'm HC ‘o PP s L<

a‘cwt,o»(t_i LA 'ﬂolymoWLé._L 'tﬂwe_‘

4 s
SSe ol He &,

@ whe hav-e

PY‘WG CJ

—
which ;‘w\p—[n.ef #"Jd_. }TSlS al 19-‘*191: as haf"-‘- as H;CS

Alfﬂ |mpitéxj is ﬂ‘_g -j‘&ci‘ ﬁ(a_/t LHC is 0 Amfi@ﬁﬂln?‘g—l

e Wans'ff{vdg 672 o o

I_f ,TTEO"C} /‘T:,_ ownd (ﬁ;wﬂg ,_/7‘1744/\ /n: o qj’s



