zeyw zeiral miliri miaexiw ly byend gezit ‘ed aygnd ircn ly dixe‘izd ly milecbd mibyidd cg‘ zeilnxet zety ,mihnehe‘” qxewa ixwir ‘yep edf .eaiaqny dixe‘izde zenly-NP xeviwa dfd aeygd byend z‘ x‘zp okl .‘ad xhqnqa ecnlzy ”aeyigd zeikeaiqe .drxkd zeiraa oeicd z‘ dligzn miaeyig zeakxen ly dxezd .ilnxet ‘l ote‘ae md m‘d rxkd s, t micwcw ipy eae ,G sxb oezp” :oebk zeinzixebl‘ zel‘y od el‘ oezp” .”wixt ‘ed m‘d rxkd ,n irah xtqn oezp” .”zexiyw aikx eze‘a mi‘vnp mneiwa oecl ila .’eke ”mlyen beeif ea yi m‘ rxkd , G = (A, B, E) iccv ec sxb ly ztzeyn dpekz lr riavdl dvxp ,elld zeniynd revial miliri minzixebl‘ ly dpey‘xd dl‘ya m‘ ,lynl .z‘fa rpkyl lw ziaeig daeyzd xy‘k :dl‘d zeirad .zexiyw aikx eze‘a t-e s okle efk ok‘ ‘idy ‘ceel epl lw ,t-l s oia dliqn epl e‘xi dniynd zlhen epilre x, y miirah mixtqn ipy epipta bivdl ic - diipyd dl‘ya .n = xy-y zn‘l dlwd xn‘p ep‘e zerlv ly sqe‘ epl e‘xi m‘ ic .zn‘l epl lw ziyilyd dl‘ya mb weica epipta ebvedy zerlvd i”r dqekn sxba cwcw lk xnelk) mlyen beeif edfy lwy dl‘d zeirad lk sqe‘ ‘ed NP-y xnel ozip ,wiecn ic ote‘a .(zg‘ mrt miliri minzixebl‘ yi lirl ekfedy zeiral .iaeig oexzt odl yiy jka rpkzydl xacp zewixt ly drxkdd ziira lr .mlyen beeife zexiyw - mzcnl xak mdn miipy) xeztl mircei eppi‘y xzei zeyw zeira lr hrn xacl dvxp dzr .(qxewd jynda heyt lbrn ‘ed sxba ipehlind lbrn .ipehlindd lbrnd ziira :lynl .liri ote‘a - ziaeig daeyz meiwa rpkyl lw o‘k mb .zg‘ mrt weica sxba cwcw lk xwand xeciqa miawer micwcw ipy lk ok‘y mi‘ceene micwcwd ly ilwiv xeciq mibivn dyw” ipehlindd lbrnd ziiray gikedl epl zxyt‘n zeikeaiqd zxez .mipky md df ”NP dwlgna dnly diira ‘id” :milina ”NP dwlgna zxg‘ diira lk enk zegtl mircei eppi‘y dxin‘a wtzqpe xzei hxetn oeicl qpkip ‘l .”dyw-NP ‘id” xeviwae liri mzixebl‘ oi‘y jkl ce‘n zewfg zeizaiqp zeiecr yie ef diiral liri mzixebl‘ dgeztd diirad mzqd on ‘ide ”? P=NP m‘d diirad” diexw ef dnelrz .dliaya qxt dilr avwed miizpyk iptl ,ab‘e) aygnd ircn ly dixe‘iza xzeia drecid zel‘y - drxkd zeira lr epxaic o‘k cr .eppeic xwirl aeyp la‘ .(xlec oeilin ly .”‘l” e‘ ”ok” ‘id zixyt‘d daeyzd odilry -xtqn ‘id odilr daeyzdy zeira el‘ .divfinihte‘ zeira lr xacpe dzr xearp le‘yl xyt‘ ,lynl .miniieqn miveli‘l setka edylk lceb mpnl/mqwnl mivex .zi oia dliqn ly ixrfnd jxe‘d edn ,s, t ea micwcw ipye G sxb oezp” beqdn zel‘y .(mzcnl xak dpexzt z‘y dl‘y) ”? t-l s ef mb) ?ea beeif ly iaxind lcebd edn G = (A, B, E) iccv ec sxb oezp :lynl e‘ mzixebl‘ zzl elkez m‘d .zezyxa dnixf ly dxezd zxfra xeztl ozipy dl‘y .(?diral liri gipp .daexw divfinihte‘ ziira o‘k mb gqppe ipehlindd sxbd ziiral xefgp w(e) lr .w : E → R^+ zilily i‘ lwyn ziivwpete G = (V, E) sxb epl oezp dzry lwyn zlra G-a zipehlind dliqn dzr miywan ep‘ .e rlvd jxe‘k miayeg ep‘ ziira mya dreci ef diira .( ∑ e∈P w(e)-k xcben P dliqn ly xignd) ixrfn llek eilr lheny rqep okeq yi :(TSP - Traveling Salesman Problem) rqepd okeqd lelqnd z‘ ytgn ‘ed .xeiqd seqa eixebn xirl aeyle dpicna mixrd lka xwal .mixrd lka xwal el xyt‘iy ixrfnd jxe‘d lra .zpiiprn zexyt‘ zgztp o‘k mle‘ .dyw-NP diira ef mby ze‘xl dyw ‘l df oi‘y okzii ,dyw-NP divfinihte‘ ziira xeztl jxevd xxerznyk ,miax mixwna epxary daiqd ef :al eniy) axewn ote‘a wx ‘l‘ mlyen ote‘a dze‘ xeztl igxkd dyw ,drxkd zeiraa xaecnyk .divfinihte‘ zeiraa oeicl drxkd zeiraa oeicn ‘evnl mircei eppi‘ mpn‘y gipp ,lynl .(axewn oexzt ly zernynd idn ze‘xl dliri jxc epl dreci mle‘ ,rqepd okeqd ly xzeia xvwd lelqnd z‘ liri ote‘a zeax zexhnl .ixrfnd jxe‘d lr daxda dlri ‘l ekxe‘ ik ghaeny lelqn el ‘evnl dpigane ,ilnihte‘d oexztl oiievn silgz ‘ed dfk axewn oexzt (cinz ‘l ik s‘) zepexzt milibxzae xeriya bivp ep‘ .lelqnd jxe‘a ohw xrtl zeaiyg oi‘ ziyrn .zeyw divfinihte‘ zeira xtqnl miaxewn miliri z‘ hrn mvnvl jxhvp ep‘ .rqepd okeqd ziiraa itivtq letihl ok m‘ ybip oeiey i‘ iveli‘a rqepd okeqd ziira :Δ-TSP diiexwd dly dqxiba oecle diirad sxba micwcw dyely i, j, k m‘ :w(e) mixtqnd lr d‘ad dgpda xaecn .yleynd z‘han ‘id .miax mixwna xzeia dxiaq dgpd ef w(i, j) + w(j, k) ≥ w(i, k) if‘ wgxnd cere j-l i-n wgxnd lr dler dpi‘ k xirl i xirdn wgxndy oexwird z‘ zelwynd day rqepd okeqd ziira :oecp day diirad idef mewn lkn .k-l j-n ‘id yleynd oeiey i‘ ly ef dgpd :zexrd izy siqep .yleynd oeiey i‘ z‘ zeniiwn ‘evnl mb inepilet onfa ozip ‘l f‘ P ≠ NP m‘y gikedl ozip .zegep ly oiipr wx ‘l i‘ zgpday ‘id ztqep dxrd .zillkd dzxeva rqepd okeqd ziiral xiaq aexiw ‘idy w : V × V → R^+ diivwpeta ‘l‘ sxba xak xaecn oi‘ mvra yleynd oeiey .dwixhn lkl exigny oexzit Δ-TSP-d ziiral hlw ozpida ‘evnl ji‘ dligz d‘xp ep‘ oexzt mb liri ote‘a ‘evnl ozip ji‘ mb fenxp k”g‘ .ilnihte‘d oexztdn 2 it xzeid .menihte‘d on 3/2 it exigny G sxba T ilnipin yxet ur dpap :d‘ad dpga‘d on ligzn diiral eppexzt ziira ly oexztd lr dler epi‘ w(T ) exign ik orhp .w(e) zelwynd eizerlvly ‘ed P \ e mb ,e ∈ P rlv lkl f‘ zilnihte‘ okeq zliqn P m‘ ,ok‘e .Δ-TSP-d :okle G ly yxet ur

opt := w(P ) ≥ w(P \ e) ≥ w(T )

icwcw lka xwand heyt ‘weec e‘l ,xebq lelqn T -n xevip ,eppexzt ly ‘ad alya .(y, x)-e (x, y) zepeekn zerlv befa [xy] = e ∈ T rlv lk silgp .2w(T ) ≥ ekxe‘e G wxeq xy‘ ekxe‘l xlie‘ jldn jexrl ozip okle xlie‘ sxb ‘ed lawznd oeeknd sxbd .2w(T ) okl dfd lelqnd xign .micwcwd lka oaenk xwane miinrt T ly rlv lk mixewiad xtqn z‘ oihwpe eze‘ xvwp crv icn .eplaiwy lelqnd z‘ owzp dzr cwcw lka xwand ipehlind lbrnl ribp xac ly eteqay cr ,micwcwa mitcerd .2opt ≥ 2w(T ) ≥ ekxe‘ oiicre zg‘ mrt weica gipp .zg‘ mrtn xzei ea xwan zigkepd ezxeva lelqndy cwcw y didi ,ok‘e lelqnd oiicr ,z-l x-n xyi blcpe ,eze‘ dpyp m‘ .z-l f‘e y-l x-n xaer lelqndy w(x, y)+w(y, z) ≥ w(x, z) ixdy ,jkn d‘vezk lcb ‘l ekxe‘e micwcwd lka xwan .diipad znlyp dfa (yleynd oeiey i‘) onfa ‘ven dfd mzixebl‘d .xzei aeh aexiw mzixebl‘ xeviwa x‘zl dzr xearp xirp .menihte‘d on 3/2 it xzeid lkl exigny Δ-TSP-d ziiral aexiw inepilet wx ynzynd K yxete xiyw ipixlie‘ sxb lk aqdl epl xyt‘n yleynd oeiey i‘y lwyna H ipehlind lbrnl (miinrt mb rlvd dze‘a ynzydl xyt‘) G ly zerlva lk ly dltkdn lawznd sxbdy jk lr zqqazn dpey‘xd diipad .w(K) ≥ w(H) ixrfnd xignd lr dler epi‘ MST ly elwyn ike ipixlie‘ sxb ‘ed yxet ura rlv .rqep okeq zliqn ly S dveawa dzr opeazp .ilnipin yxet ur T didi ,mcewnk .zxg‘d diipal dptp ‘ed |S| dl‘d micwcwd ly mxtqn .T -a zibef i‘ dbxc mdl yiy micwcwd ly zexf zerlv ly sqe‘ epiidc ,dl‘ micwcw ly mlyen beeif M-y gipp (?recn) ibef lr ∪ ‘le + myex ip‘) T +M md eizerlvy sxbdy al miyp .S-a cwcw lk zeybetd ipixlie‘ ‘ed (miinrt zgwlp ‘id f‘ ,T ∩M-a z‘vnp idylk rlv m‘ ik yibcdl zpn zexiyw zegihan xak T -a zerlvde zibef dbxc T + M-a cwcw lkl ixd .xiywe zveaw ly mlyen beeif yi ’‘ :mixac ipy gihadl lkep m‘ gkez epzprh .dyixte epiidc) liri ote‘a dfk beeif ‘evnl milbeqn ep‘ ’a opt/2 ≤ dxigny micwcwd liri mzixebl‘ df qxewa bved xaky wx xirp .gikep ‘l ’a dprh z‘ .(inepilet onfa llweyne illk sxbl zeagxdde iccv ec sxba ilnipin/ilniqwn mlyen beeif z‘ivnl .df qxewa zeqekn opi‘ od mle‘ zeil‘iaixh ‘le zepiiprn okeqd lbrna miriten md eay xcqa S ly micwcwa hiap :’‘ dprh zgked mibeeif ipya opeazp .x_1, . . . , x_{2t} mxciqy xn‘p ,ilnihte‘d rqepd

M_1 = {[x_1, x_2], [x_3, x_4]. . . . , [x_{2t−1}, x_{2t}]} -e M_2 = {[x_{2t}, x_1], [x_2, x_3]. . . . , [x_{2t−2}, x_{2t−1}]}

miipyd oian ohwl okle w(M_1) + w(M_2) ≤ opt yleynd oeiey i‘ llbay al miyp .eprhy itk ,^1_2 opt lwyn