inpic oepkz

2002 xaehwe‘a 29

mipiit‘ndn dnk oldl .‘lne ilelin ote‘a oexwird z‘ gqpl lw ‘l ,libxk :inpic oepkz lr miqqeand minzixebl‘ ly miixwird

.dira-zz ly xexa byen oda yiy divfinihte‘ zeira el‘ .1

.zeirad zzl zepexzt mb dxyn zllekd diirad ly oexzt .2

zzd ly miilnihte‘ zepexzt md ,ilnihte‘ llek oexztn mixyend zepexztd .3 .zeira

ote‘a mixzet xnelk .”lecbd l‘ ohwd on” llekd ilnihte‘d oexztd z‘ mipea .4 cgi miiwlgd zepexztd z‘ alyl ji‘ mi‘vene zephwd zeirad z‘ ilnihte‘ .dlek diirad oexztl cr xzei zelecb zeira oexztl

ly mzixebl‘d edf .ziaeyig zixlewlen dibeleian d‘a lthp day dpey‘xd dnbecd ibeleia rcin DNA-d zelewlen zeccewn recik .mitvx z‘eeydl Smith-Waterman mipey mitvx zelbl ozip DNA-d itvx egztzd eay ipeivelea‘d jildzd llba .ipeig zenewna ode mipey minfipbxe‘a od miriten dl‘k mitvx .mdipia ax oeinc mr zlewlen lr .oealg itvxa mb oicd ‘ed .mfipbxe‘ eze‘ ly DNA-d svxa mipey od oealg zelewlen .zeize‘ rax‘ ly a”‘a ce‘n dkex‘ ”dlin”k aeygl ozip DNA dl‘d ”zeize‘”l) zeize‘ 20 ly a”‘a zeize‘ itl‘ dnk - zexyr dnk zepa ”milin” dpiidz ?dl‘k milin izy ly oeincd zcin z‘ deeyp ji‘ .(epin‘ zevneg mi‘xew md y_j -de x_i-dn ‘”k ,mipealga xaecnyk) dl‘k milin izy y_1, . . . , y_n ,x_1, . . . , x_m ixai‘ oia (zilnihte‘) ziahin dn‘zd miytgn .(mixai‘ 20 za Σ ’awa mixai‘ oeivd zlra ef z‘ ytgpe dn‘zd lkl ”oeiv” ozip ep‘ .diipyde dpey‘xd dxciqd :dn‘zda lynl hiap .xzeia deabd

x_1, x_2, x_5. x_6, x_7, x_8, x_9 | | | | | | | y_1, y_2, y_3, y_4, y_5, y_{10}, y_{11}

:zertez ibeq dyely o‘k yi ?dl ozip oeiv dfi‘

.y_5-e x_7 lynl ,ze‘l ze‘ ly dn‘zd .1

.y_i s‘l en‘zed ‘l x_3, x_4 mixai‘dy lynl al eniy :x dxciqa belic .2

.x meyl en‘zed ‘l y_6, y_7, y_8, y_9 lynl ,y dxciqa belic .3 xnelk .diirad zxcbdn wlg edfe zikxr-cg-cge zipehepen dn‘zddy mb mixirn ep‘ .jtidle l > j gxkda f‘ k > i m‘e y_l-l x_k-e ,y_j -l m‘zen x_i m‘ -e x_i = σ-y gipp .miil‘eciaicpi‘d micrvl mipeivn iepa l”pd dn‘zdl oeivd ‘ed l”pd dn‘zdd lr oeivde A_{Σ×Σ} zixhniq ziynn dvixhn yi .en‘zed y_j = τ reaw Δ -yk tΔ ly qpw minlyn ep‘ x dxciqa zenewn t ly xrt zgizt lr .a_{σ,τ} :didi l”pd dn‘zdd lr oeivd lynl jk .y-a xrt zgizt lr a”eik .mi‘zn a_{x1,y1} + a_{x2,y2} − 2Δ + . . . recn xaqda jxev oiicr yi ( x_3, x_4 lr epgqty jkl mi‘zn oexg‘d iehiad) miqxewl xi‘yp z‘f z‘ j‘ ,mitvx oia oeincd zkxrdl efd dhiyd ‘weec dxgap ziynn dvixhn ,iteq a”‘ i”r zxcben dirad :ok m‘ mkqp .dwihnxetpi‘eiaa ,x_1, . . . , x_m zeiteq milin izy i”r ozip diiral hlw .Δ xhnxte l”pk A zixhniq oeivd zlra dn‘zdd z‘ ‘evnl epilr ,dl‘k milin izy ozpida .Σ a”‘a y_1, . . . , y_n .xzeia deabd n jxe‘n dxciql m jxe‘n dxciq oia zeixyt‘d zen‘zdd xtqny al miyp zen‘zdd lk lr dvnn xarn okl ,n-a ikixrn ‘ed ,jxra mieeye milecb n -e m xy‘k ly ixehpianew xe‘iz .xzei dliri dhiy o‘k zyxcp .oeayga ‘a epi‘ zeixyt‘d ‘vei jldnd .ixeyind bixyd zecewp lr jldna opeazp :dpexzta epl xefri diirad (1, 1) .‘ :ze‘ad zeiexyt‘d oian cg‘ ‘ed crv lk (m, n)-l ribne (0, 0) ziy‘xdn (1, 0) .a .y_j -l x_i z‘ mini‘zn ep‘y rnyn (i, j)-l (i − 1, j − 1)-n ‘ed crvd m‘ - dfk jldn lkl mi‘zdl lw .igkepd y-d lr belic - (0, 1).b .igkepd x-d lr belic - .ixrfn xigna jldn ‘evnl ‘id diirad .epgqipy millkd t”r xign -na .inpic oepkz ly iqiqad oexwira miynzyn ep‘ weica o‘k :oexztl ooirxd ikxr mn aygp ep‘ ,xzeia daehd zllekd dn‘zdd ly xignd z‘ wx aygl mew ly k jxe‘n ‘yixd oia dn‘zd ly ilnihte‘d xignd edf c_{k,l} :xicbp .menihte‘ xtqnd z‘ aygl ok m‘ ,‘id dxhnd .y dxciqd ly l jxe‘n ‘yixde x dxciqd lr oiteligl xacp oldly oeica .c_{k,l} mixtqnd mn lk aeyig i”r z‘f dyrpe c_{m,n} -na .c_{k,l} z‘ aygl dqpp .zeilnihte‘ zeibixy zeliqn lre zeilnihte‘ zen‘zd dyelyn cg‘ edf oaenk .oexg‘d crvd edn hiap (k, l) -l ziy‘xdn zilnihte‘ dliq ‘ad iehiad z‘ wiqdl lkep okl .(0, 1), (1, 0), (1, 1) :epl mixzend micrvd c_{k,l} = max{c_{k−1,l−1} + a_{xk yl} ; c_{k,l−1} − Δ ; c_{k−1,l} − Δ}

z‘ aygl milbeqn ep‘ ,epl mireci c_{k−1,l−1}; c_{k−1,l}; c_{k,l−1} mixtqnd m‘y ‘vei c_{m,n} z‘ ‘vnpy cr i + j ly dler xcq t”r c_{i,j} mixtqnd lk z‘ ok m‘ aygp .c_{k,l} .O(mn) ‘ed yxcpd micrvd xtqn

(AB)C = xnelk ,iaih‘iveq‘ ‘ed zevixhn ltk ,xekfk zevixhn iltk ly zxyxy wegd llba .A_1, A_2, ..., A_n zevixhn iltk ly zxyxy aygl epilry gipp A(BC) xy‘ miltkd z‘ rvap ea xy‘ xcqd didi ,dpekpd d‘vezd z‘ lawp iaih‘iveq‘d xcq z‘ ‘evnl eppevxa .dpey iaeyig xign yi mipey mixcql ,df mr cgi .didi izy ly AB ltkd zlerta opeazp .zelertd xtqn zpigan xzeia ipekqgd zelertd ltk zelert pqr mirvan ”xtqd itl” oze‘ miltek xy‘k .B_{q×r} e A_{p×q} zevixhn lynl xzei milirie xzei minkgezn minzixbel‘ yiy xikfp) .miiynn mixtqna xy‘k zelert a n^α a n × n zevixhn izy ltekd Strassen ly ltkd mzixebl‘ mixfege o‘k df lkn minlrzn ep‘ .xzei cer zellkeyn zehiy mbe ,α = log_2 7 < 3 mixcqay rpkzydl lw .(zix‘ipil dxabl‘a qxewa micnely itk zevixhn ltkl -beca enk ,aey ?iahind xcqd z‘ ‘vnp ji‘ .dpey xign mlyp zeltkd ly mipey .qetihd eze‘n zeira zzl diirad z‘ lvtl dvxp inpic oepkz ly zexg‘ ze‘n mxhay rnyn .”i d mewna” zrvazn dpexg‘d dlertd ,ilnihte‘d oexztay gipp ,Q = A_{i+1}A_{i+2}...A_n z‘ oke ,P = A_1A_2...A_i z‘ epayig xak dpexg‘d dlertd Q z‘e P z‘y xexa .ziteqd daeyzd z‘ milawne P Q z‘ militkn ep‘ dzre ote‘a oexztp ok mb zeihpeelxd zeira zzd”) ilnihte‘ ote‘a ok mb aygl epl i‘ck menihte‘d z‘ wx ytgp ‘l libxk aey :d‘ad dpwqnl epze‘ liaen df .(”ilnihte‘ dvixhnd aeyigl ixrfnd xignk c_{i,j} z‘ xicbp 1 ≤ i ≤ j ≤ n lkl .dnec diiral dvixhnd m‘ .j −1 lceba miler ep‘yk dl‘d mixtqnd lk z‘ aygpe ,A_iA_{i+1}...A_j oaenk f‘ α_i × α_{i+1} lcebn ‘id A_i

c_{i,i+1} = α_i · α_{i+1} · α_{i+2}

dzyrp eay t mewnd edn epnvr z‘ l‘yp j − i > 2 xy‘k c_{i,j} z‘ aygl zpn lr . :d‘ad dgqepd lawzz .A_iA_{i+1}...A_j ly ilnihte‘ aeyiga dpexg‘d ltkd zlert c_{i,j} = min_{i<t<j} {c_{i,t} + c_{t+1,j} + α_i · α_{t+1} · α_{j+1}} epl zereci xak ef dgqepa miritend miiehiad lk ,t − i, j − t − 1 < j − i y oeikn zelert O(n^3 ) jez .j − 1 ly dler xcq t”r c_{i,j} mixtqnd z‘ miaygn ep‘ xekfk) .epzl‘yl daeyzd efy ,c_{1,n} z‘ mb ‘vnp aeyig