a”qyz - ’a xhqnq - ”miizxtq miaygnl ‘ean” qxewa ogan oa‘ ‘ib x”c .dkx‘d ozpz ‘l - zery yely dpigad jyn .1 .ogand zligza oeira zel‘yd lk z‘ e‘xw .2 .dxiga oi‘ - zel‘y 2 yi ogana .3 .mixtqae zeniyxa xfrdl xzen .4 ddf lbrna miynzyny i‘pza ziad ixerya e‘ dzka cnlpy lbrn lka zepexzta ynzydl xzen .5 zeilpivwpet m‘ .zeilpeivwpetde mihltd ,mihlwd mdn yxetna oiivl yi .cnlpy lbrnl oihelgl .miniiwzn mdy ze‘xdle mdn oiivl yi miniieqn mi‘pz meiwa dpzen lbrnd .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

(60%) 1 xtqn dl‘y :zexcbd xtqn oldl xxeb y = mod(x, n) zniiwn xy‘ divwpetd ‘id mod(x, n) : Z → {0, 1, . . . , n − 1} divwpetd .1 .x mly xtqn lkl , n ici-lr wlgzn x − y :xy‘k L = ⟨L, A, B, n, Σ⟩ diyiy ‘id zilbrn dniyx .2 . ⪯ (‘ln) iew xcq mr dveaw ‘id Σ • . n = 2^k xnelk ,2 ly dnly dwfg ‘ed n • . L[0 : n − 1] ∈ Σ^n • ciwtzd ;zilbrnd dniyxd y‘x ly mewind z‘ onql ‘ed A ly ciwtzd .A, B ∈ {0, 1}^k • ynzyp ,oeniqd z‘ hytl zpn lr .zilbrnd dniyxd seq ly mewind z‘ onql ‘ed B ly .zix‘pia dhiya A ici-lr bveind jxrd ‘ed a ,xnelk .b = ⟨B⟩ mbe a = ⟨A⟩ mi‘ad mixeviwa ici-lr xcben L zilbrn dniyx ly jxe‘d .3 |L|^△= mod(b − a + 1, n). .dwix dniyxl zaygp qt‘ jxe‘a dniyx .b = mod(a − 1, n) m‘ qt‘ ‘ed jxe‘dy al eniy ‘id L dwix ‘l zilbrn dniyx ixai‘ zveaw .4 elements(L)^△= {L[mod(a + i, n)]}^{|L|−1}_{i=0} .

m‘ dwix ‘l zilbrn dniyxa ilnipin xai‘ ‘ed L[j] ∈ elements(L) xai‘ .5 ∀L[i] ∈ elements(L) : L[j] ⪯ L[i].

‘ed L[j] m‘ L dwix ‘l zilbrn dniyxa xzeia ddeabd zeticrd lra xai‘l riavn j qwcpi‘ .6 mbe ilnipin xai‘ ∀i such that L[i] is minimal : mod(j − a, n) ≤ mod(i − a, n).

:ze‘ad zel‘yd 4 lr epr ici lr xcben Σ ixai‘l qgia ⪯ ieewd xcqd ,Σ = {0, 1}^3 ,n = 8 :d‘ad dnbecd mkiptl (10%) .1 α ⪯ β ⇔ ⟨α⟩ ≤ ⟨β⟩.

dhiya mibveind mikxrdy egipd .( b = 5 mbe a = 2 ,xnelk) B = 101 mbe A = 010 -y egipd .{0, 1, 4, 2, 2, 3, 0, 4} md L xehwed ixai‘ ici-lr zix‘pia .L = {L, A, B, n, Σ} zilbrnd dniyxa zepc ze‘ad zel‘yd ?dniyxd jxe‘ edn (‘) ?dniyxd ixai‘ mdn (a) ?dniyxa miilnipind mixai‘d mdn (b) ?xzeia ddeabd zeticrd lra xai‘d edn (c) .B = 001 mbe A = 110 :mixhnxtl qgia zel‘y rax‘ oze‘ lr epr (d) :oldlck xcbend ( n = 2^k xy‘k) C^1(n, Σ) itexiv lbrn eppkz (20%) .2 .L[0 : n − 1] ∈ Σ^n :hlw .α[0 : n − 1] ∈ {0, 1}^n :hlt .b = n − 2 mbe a = 0 -l qgia zxcbend zilbrnd dniyxd L = {L, A, B, n, Σ} idz :zeilpeivwpet miiwl jixv α[0 : n − 1] hltd

α[i] = 1 if i is the index of the highest priority element in L 0 otherwise.

:zeigpd .dxvwa oepkzd z‘ exiaqde mkly oepkzd ly miwela miyxz exiiv • .oekp oepkzd recn exiaqd • .mkly oepkzd ly miihehtniq‘d didydde xignd z‘ egzp •

.ohw reaw ‘ed Σ dveawd lceby egipd • .xyt‘d lkk lbrnd ziidyd z‘ zigtdl et‘y • .log k ‘id k d‘ivi zbxc mr xry ly didyddy exkif • z‘ mb likn hlwdy dcaerd hrnl C^1(n, Σ) lbrnl dneca C^2(n, Σ) itexiv lbrn eppkz (15%) .3 -zzk C^1(n, Σ) lbrna ynzydl xzen .zilbrnd dniyxd seq z‘ zpiivny B ∈ {0, 1}^k zfexgnd .(2 sirq ly zeigpdd itl sirqd lr epr) .lbrn z‘ mb likn hlwdy dcaerd hrnl C^2(n, Σ) lbrnl dneca C^3(n, Σ) itexiv lbrn eppkz (15%) .4 C^2(n, Σ) lbrna ynzydl xzen .zilbrnd dniyxd zligz z‘ zpiivny A ∈ {0, 1}^k zfexgnd .(2 sirq ly zeigpdd itl sirqd lr epr) .lbrn-zzk

(40%) 2 xtqn dl‘y

wxe j‘ ritedl zexen‘ zecgein zecewt ,xekfk .zewiqta dkinz mr DLX carna zwqer ef dl‘y .movei2s, moves2i, rfe od zecgeind zecewtd .zewiqta letihd zxbya ISR-stack-size mya cgein xbe‘ xicbp zecgein zecewta yeniy ynzyn zeipkezn repnl zpn-lr ynzyn zipkezy oiivn qt‘ jxr :zewiqtd zipqgna zexbqnd xtqn z‘ xteq ISS-d xbe‘ .(ISS) wcap ISS xbe‘d ly jxrd .zrk zvxen zewiqta letihd zxbyy oiivn qt‘n dpey jxr .zrk zvxen dcewtl mi‘znd dxwa avna qt‘ ‘ed xbe‘d jxr m‘ .zecgeind zecewtl mini‘zny dxwad iavna .Wrong Privilege (WP) zwiqt zygxzn f‘ ,zcgein :ze‘ad zel‘yd 8 lr epr

?zipevig e‘ zinipt ‘id WP zwiqt m‘d .1

?jeqinl zpzip WP zwiqt m‘d .2

?xefg e‘ ,jynd ,wqtd beqn ‘id WP zwiqt m‘d .3

jenzl zpn lr DLX-d zxwa ly miavnd znxb‘ica (llka mivegp m‘) miycg mixarn ex‘z .4 .WP beqn dwiqta

?ISS-d z‘ zg‘a mcwl yi izne ji‘ .5

?ISS-dn zg‘ zigtdl yi izne ji‘ .6

?ISS-d z‘ lgz‘l yi (llka m‘) izne ji‘ .7

-yxz z‘ exiive ,mitwz md izn epiiv ,dxwad zeze‘ z‘ enyix .ISS-d xbe‘ zaiaq z‘ eppkz .8 mkizeaeyzn zyxcpd zeilpeivwpeta zknez ISS-d zaiaq cvik dxvwa exiaqd .miwelad mi .zencewd