‘”qyz - ’a xhqnq - ”miizxtq miaygnl ‘ean” qxewa ogan oa‘ ‘ib x”c (2 dqxb)

.dkx‘d ozpz ‘l - zery yely dpigad jyn .1

.ogand zligza oeira zel‘yd lk z‘ e‘xw .2

.dxiga oi‘ - zel‘y 3 yi ogana .3

.mixtqae zeniyxa xfrdl xzen .4

ddf lbrna miynzyny i‘pza ziad ixerya e‘ dzka cnlpy lbrn lka zepexzta ynzydl xzen .5 .zeilpeivwpetde mihltd ,mihlwd mdn yxetna oiivl yi .cnlpy lbrnl oihelgl

.daeyzd cewip lr rityz cria dcinr i‘ ,didyd e‘ xign ly cri oiievn day dl‘y lka .6

.d‘ln daeyz xear epzpiiy zecewpd xtqn miixbeqa riten dl‘y lk cil .7

.cala zeheihk zexagna eynzyd .oel‘yd seba jkl mivwend mixef‘a zel‘yd lr epr .8

:o‘k mkly zedfd zcerz xtqn z‘ enyx .9

question weight grade 1-1 5 1-2 19 1-3 5 1-4 5 2-1 10 2-2 23 3-1 4 3-2 4 3-3 5 3-4 5 3-5 5 3-6 5 3-7 5

(34%) 1 xtqn dl‘y

:‘ad hxtnd itl ipexkpiq lbrn eppkz .RESET legzi‘ ze‘e ,i = 0, . . . , n − 1 xear ,x_i[k − 1 : 0] :hlw .y[⌈log_2(n · (n − 1))⌉ − 1 : 0] :hlt :‘ad ote‘a zxcben A dvixhnd :zeilpeivwpet A[i, j] = { 1 if x_i = x_j and i ≠ j 0 otherwise.

:miiwn y hltd ⟨y⟩ = ∑ i,j A[i, j].

x_i mihlwdy egipd .0 ekxr oeryd ixefgn x‘yae ,t = 0 xefgnd jldna 1-l deey legzi‘d ze‘y egipd .t = n − 1 oeryd xefgn seqa swz zeidl jixv hltd .t = 0, . . . , n − 1 mixefgnd jldna miaivi :zeqipkd z‘ likn A dvixhnd ly i + 1 -d oeqkl‘d (5%) .1 A[0, i + 1], A[1, i + 2 mod n], . . . , A[n − 1, i + n mod n]. .i = 1, 2, 3 xear i-d oeqkl‘d z‘ da epiive 4 × 4 dvixhn exiiv ly i + 1 -d oeqkl‘d zeqipk z‘ aygn lbrnd .lirl hxtnd itl ipexkpiq lbrn eppkz (19%) .2 lky oeeik ,iy‘xd oeqkl‘d z‘ aygl jxev oi‘y ,al eniy .i-d oeryd xefgn jldna A dvixhnd ,iwlgd mekqd mr zenkeqn ,igkepd xefgna zeayegny ,dvixhnd zeqipk .qt‘l zeey eizeqipk .dk cr xavpy :mi‘ad oepkzd illk xg‘ eawr .mkly oepkzd ly dnikq exiiv .k jxe‘a zeix‘pia zefexgn ly mieeyn n xzeid lkla ynzydl xzen • .dreaw zeidl dkixv zyx lk ly d‘ivid zbxc • .zeiaiqd mekq ly ix‘pia ceciw hlete zeiaiq n ici-lr ofen xy‘ ,lbrna ynzydl xzen • .eziidyde exign z‘ epiiv ,df lbrna miynzyn mz‘ m‘ .O(log(n · k)) zeidl jixv oeryd xefgn jyn • dnikqd z‘ aigxdl yi cvik mixiaqn mz‘y i‘pza ,n = 4 xear lbrn ly dnikq xiivl xzen .n ly mdylk mikxrl xtqn z‘ epiiv ,lbrn-zz lkl .mkly oepkza mi‘vnpy milbrnd-izz ly dniyx epikd (5%) .3 xignd edn .(O(n) xign ,reaw xign :dnbecl) ihehtniq‘d exign z‘e lbrna ely mirtend ?mzppkzy lbrnd ly ihehtniq‘d lk ly zihehtniq‘d didydd z‘ epiiv .miilniqwn miitexiv milelqn ly dniyx epikd (5%) .4 oeryd xefgn jyn edn .milelqnd ly zihehtniq‘d didydd z‘e milelqnd jxe‘l lbrn-zz ?mzppkzy lbrnd ly ihehtniq‘d

:1 dl‘y oexzt

:1 dl‘y oexzt jynd

(33%) 2 xtqn dl‘y .dycg dcewt zewiqta dkinz ‘ll DLX-d ly dpeknd ztyl siqedl eppevxa sort RS1 RS2. :‘ad ote‘a zxcben sort zcewt ly dzrtyd tmp_1 ← min{GP R[⟨RS1⟩], GP R[⟨RS2⟩]} tmp_2 ← max{GP R[⟨RS1⟩], GP R[⟨RS2⟩]} RS1 ← tmp_1 RS2 ← tmp_2.

eqp .dycgd dcewtd zvxda jenzl zpn lr mipezpd lelqna miyxcpd miiepiyd z‘ epn (10%) .1 .miiepiyd xtqn z‘ xrfnl exiiv .dycgd dcewtd zvxda jenzl zpn lr dxwad ly miavnd znxb‘icl dagxd erivd (23%) .2 .dycgd dcewtd zvxd zra ekxc ztleg dxwad ly miavnd zpekny ,dxwad iavn lelqn z‘ .ea zrvazny ,RTL-d zcewt z‘ ex‘z ,(oyie ycg) df lelqn jxe‘l avn lkl :2 dl‘y oexzt

:2 dl‘y oexzt jynd

(33%) 3 xtqn dl‘y

jildz uixn carndy ,egipd .zewiqta dkinz mr DLX carnl dwiqt ly ycg beq siqedl eppevxa ‘id dycgd dwiqtd zxhn .(xeviwa ,l”bn) oexkfl zeyib-dpen zwiqt z‘xwp dycgd dwiqtd .ccea zybip ynzynd zipkez ,xekfk .ynzynd zipkez ici-lr zerveand oexkfl zeyibd xtqn z‘ liabdl .daizke d‘ixw zecewt zvxd zrae dcewt z‘ad zra oexkfl cgein xbe‘a ”oexkfl-zeyib-zlabn” mya jxr zepqg‘n ynzynd zipkez ly zepey‘xd zecewtd zipkezd zvxd jldna erveay ,oexkfl zeyibd xtqn xy‘k zygxzn l”bn zwiqt .”zeyib-dpen” mya .ynzynd zipkez zvxd zwqtdl znxeb l”bn zwiqt ly zeygxzd .”oexkfl-zeyib-zlabn” jxrl ribd :zexdade zexrd

zeyib xetql oi‘ .ynzynd zipkez ly zecewt zvxd zra zerveand oexkfl zeyib wx xetql yi • .zewiqta letih zexby zvxd zra zerveany ,oexkfl

,dxwa zeze‘ ly ze‘eeynd z‘ zepyl xzen .DLX-d zxwa ly miavnd znxb‘ic z‘ zepyl oi‘ • .miavnd oia mixarnd z‘ miraewy

:ze‘ad zel‘yd lr epr

?l”bn zwiqt zeygxzd zra zeidl dxwad ly miavnd zpekn dleki miavn dfi‘a (4%) .1

?jeqinl zpzip didz l”bn zwiqty ,mivilnn mz‘ m‘d (4%) .2

zeticrd jxr f‘ ,1-l 0 oia zeticr reawl mkpevxa m‘ ,dnbecl .l”bn zwiqtl zeticr eraw (5%) .3 .1/2 ‘ed

.l”bn zwiqta jenzl zpn lr dxwad zeze‘a ,llka dl‘k mivegp m‘ ,miiepiy epn (5%) .4

.ynzynd zipkez zecewt zvxd zra zerveany ,oexkfl zeyib wx zextqp cvik exiaqd (5%) .5

.ynzynd zipkez ly zepey‘xd zecewtd jldna l”bn zwiqt zeygxzd rpnzy ,dhiy erivd (5%) .6 -dpen” cgeind xbe‘a ”oexkfl-zeyib-zlabn” jxrd znydl zeycwen zepey‘xd zecewtd ,xekfk .”zeyib

zra zerveand oexkfl zeyibd xtqn zlcbdl znxeb zipevig dwiqt zexy recn exiaqd (5%) .7 .el‘ ”zetcer” zeyib zxitqn rpnidl jxc erivd .ynzynd zipkez zvxd

:3 dl‘y oexzt

:3 dl‘y oexzt jynd