q”yz - ’a xhqnq - ”miizxtq miaygnl ‘ean” qxewa ’a cren 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‘ - (mitirq 3 yi 3 xtqn dl‘ya :al eniy) 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 !ewcaii ‘l - odl dvwend xef‘l xarn eazkiiy zeaeyz :o‘k mkly zedfd zcerz xtqn z‘ enyx .9

oeiv cewip sirq dl‘y 16 ‘ 1 16 a 8 b 2 ‘ 2 9 a 9 b 15 ‘ 3 10 a 15 b z‘ aygl eppevxa .zeiaiq 32 za zfexgn lk ,zeix‘pia zefexgn zxcq {x_i[31 : 0]}^n_{i=1} idz (40%) .1 :ici-lr xcbend ,s mekqd , s = n∑ i=1 [x_i[31 : 0]]

xy‘k .[x_i[31 : 0]] = −x_i[31] · 2^{31} + 30∑ j=0 x_i[j] · 2^j

:ici-lr xcbend iwlgd mekqd s_j idi .s_j = n∑ i=n+1−j [x_i[31 : 0]]

beviid zhiya zeiaiq 32 za zix‘pia zfexgn ici-lr beviil mipzip miiwlgd minekqd lky egipd .miizyl milyn ly

xefgna .OUT [31 : 0] hltde ,reset-e IN[31 : 0] :mihlwd lra ipexkpiq lbrn eppkz (16%) (‘) xefgna .reset= 0 miiwzn ,2, 3, . . . , n oeryd ixefgnae ,reset = 1 miiwzn ,1 xtqn oery xefgna OUT [31 : 0] lbrnd hlt .IN[31 : 0] hlwd jxc zpfen x_i[31 : 0] zfexgnd ,i-d oeryd xcql jetd mixtqnd zpfd xcqy ,al eniy .[OUT [31 : 0]] = s :miiwl jixv n + 1-d oeryd izla zeidl aiig exigne ,xyt‘d lkk lef zeidl jixv mkpepkz .miiwlgd minekqa mznikq .n-a ielz hlwde mixbe‘d ze‘ivi ly divwpetk mixbe‘d zeqipk z‘ zex‘znd ze‘eeyn eazik .i .lbrnl z‘ ynni lbrndy ecitwd .ecnlipy miaikxn akxend lbrnd ly miwela znikq ehhxy .ii .mcewd sirqd on ze‘eeynd xeb‘ dn :zeibeq izyl qgiizdl dkixv dgkedd .mkly oepkzd zepekp z‘ egiked (16%) (a) ,zixyt‘ dyilb ly diirad mr mkly oepkzd ccenzn cvik ?i-d oeryd xefgna lbrnd ixbe‘a ?s_j miiwlgd minekqd ly dnikqd xcql jetd lbrna dnikqd xcqy ,jkn zraepd ,mixbe‘d zepekz ly migpena epr ?mzppkizy lbrnd ly xzeia xvwd oeryd xefgn edn (8%) (b) .miitexvd miaikxde ,mihlwd

:1 dl‘y oexzt

:1 dl‘y oexzt jynd

.JAL, J, Btaken :DLX-d carn ly mi‘ad dxwad iavna dpc ef dl‘y (20%) .2 .(RD ← C, MAR ← A :lynl) el dni‘znd RTL-d zcewt z‘ eazk ,avn lkl (2%) (‘) d‘ibyl mexble carnd zeilpeivwpet z‘ zepyl leki J, JAL dxwad iavn cegi‘ m‘d (9%) (a) .z‘f egiked ,‘l m‘e ,dnbec epz ,ok m‘ ?zecewt zvxd zra d‘ibyl mexble carnd zeilpeivwpet z‘ zepyl leki J, Btaken dxwad iavn cegi‘ m‘d (9%) (b) .z‘f egiked ,‘l m‘e ,dnbec epz ,ok m‘ ?zecewt zvxd zra

:2 dl‘y oexzt

:‘ad ote‘a zxcbend ,zipqgna dkinz DLX-d ly dpeknd ztyl siqedl eppevxa (40%) .3 zaezka zxnbpe (2^{32} − 4 ,epiidc) xzeia ddeabd zaezka ligznd oexkfa rhw ‘id zipqgn • .4 cere zipqgnd riavn ly zaezkl deeyd zipqgna dpey‘xd dlnd zaezk xy‘k ,(zeiaiq 32 za dln lk) cala miln dlikn zipqgnd • ‘id zipqgna i-d dlnd zaezke ,2^{32} − 8 ‘id zipqgna dipyd dlnd zaezk ,2^{32} − 4 ‘id .2^{32} − 4i if‘ ,2^{32} − 4-l deey zipqgnd riavn m‘ .R30 illkd xbe‘a cinz oqge‘n zipqgnd riavn • m‘e ,zccea dlin dlikn zipqgnd if‘ ,2^{32} − 8-l deey zipqgnd riavn m‘ .dwix zipqgnd .milin i − 1 dlikn zipqgnd if‘ ,2^{32} − 4i-l deey zipqgnd riavn jkae ,zipqgnl ycg jxr ztgec PUSH dcewtd .POP, PUSH od zipqgna zeknezd zecewtd oexg‘d jxrd z‘ ztley POP dcewtd .zg‘a zipqgna zepqge‘nd milnd xtqn z‘ dlicbn ly zernynd .zg‘a zipqgna zepqge‘nd milnd xtqn z‘ dpihwn jkae ,zipqgnl qpkedy :‘id PUSH RS2 zipqgnl dtigc zcewt M[R30] = RS2 .R30 = R30 − 4 jk-xg‘e

zphwda dkexk zipqgnl dln ztqed ike zipqgnd y‘xa dieptd dlnl riavn R30-y ,al eniy .zipqgnd riavn :‘id POP RS2 :zipqgndn d‘ved zcewt ly zernynd

R30 = R30 + 4 .RS2 = M[R30] jk-xg‘e

xy‘k ,R dpan ici lr zbvein PUSH zcewty egipd .PUSH zcewt ly yenina cwnzp ef dl‘ya :‘ad ote‘a mixcben zecyd dxwad zeze‘ lke zecewtd geprty gipp ep‘ .edylk iept jxr xeza xgap func dcyd jxr • .ef ztqezl min‘zen df dcy jezn miayegnd .R30 ly qwcpi‘d epiidc ,(30 ly ix‘pia ceciw) 11110 ‘ed RS1,RD zecyd jxr • .zipqgna dpexg‘d dlind z‘ miwizrn eil‘ illkd xbe‘d ly qwcpi‘d ‘ed RS2 dcyd jxr •

:zewiqta dkinz ‘ll DLX-d carnl qgia ze‘ad zel‘yd lr epr

ilane mipezpd lelqna zeycg zeaiaq siqedl ilan PUSH zcewt uixdl eppevxa (15%) (‘) ly zelw zen‘zde dxwaa miiepiy wx xizp .zeaiaqd oia mixagnd mivexrd z‘ zepyl .zeniiwd zeaiaqd dvxd xyt‘z xy‘ ,dxwad ly miavnd znxb‘ic ly xyt‘d lkk dheyt dagxd erivd .i -ycg mixarne miycg dxwa iavn ly xyt‘d lkk ohw xtqn etiqed .PUSH zcewt ly .oery ixefgn 7 + 2 · W S xzeid lkl jx‘z PUSH zcewt zvxdy jk ,mi .(PUSH zcewt zvxdl mixeywd miavnd z‘ wx) dxwad ly mixarnd sxb z‘ exiiv .(miniiw miavn ly zenya ynzydl ‘l ecitwd) miycgd miavnl zeny epz .avn eze‘a zrvaznd RTL-d zcewt idn xeiva dxwa avn lkl ex‘z .ii

:’‘ sirq 3 dl‘y oexzt lkk zeheyt zeagxd erivd) .zewiqta dkinz mr DLX-d carnl qgia ze‘ad zel‘yd lr epr (!dxwad ly xyt‘d

zyilb” .miln 2^{10}-l laben zipqgna zepqge‘n zeidl zelekiy milnd xtqny egipd (10%) (a) zipqgna oqg‘l dqpn PUSH zcewt eay rexi‘a zlthnd ,dycg dwiqt ‘id ”zipqgn .miln 2^{10}-n xzei .dwiqtd ly evn[i] zeygxzdd ze‘ ayegn cvike dwiqtd beq idn epiiv .zipqgnd zyilb ly dwiqta lthl lkez dxwady jk ’‘ sirqn mkzaeyz z‘ eni‘zd (15%) (b) avn lka zrvazny RTL-d zcewt z‘ epiive ,mixarnd sxba ihpalxd wlgd z‘ ycgn exiiv .ycg

:’b,’a mitirq 3 dl‘y oexzt