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第 1頁  共冷頁

1.(20pts)Answerthe㏑ llowingque乩 ionSregardingcomputernetwork§ conci比 ly:

(l)肌atis thelengthofthe工 P泌 ㏑ter【上etad山 e§§竹lb且§)?(1p。
(2)IsIntemet rout㏑ gprotocolCapableofpro玩 dingdelay邸aranteedseⅣ ice?Explain

t比 reason.(2pts)

(3) 工s工nternet routingprotoco1capableofprovidingb缸 上dWidth〔ⅣaranteedseⅣ ice?

Explain thereason.(2pts)

(冷) $竹缸 iSthemeaningofo王孔redload?晒ati§ themeaIⅡ ngof血rouσㄗut?﹌ pts)
(5) $竹 atis thema㏑ seⅣicecan tlleDHCP(dynaInichostcon五 邸 ration protocol)seⅣ er

provide?(2pts)

(6) Identi打 血eInain㎞ ctio且 proVidedbyDNS(Dom㎡nN錮neSystem)protoco1.(2pts)
(7) Twohost§ ,Ho§tsA缸

一

dB,arecoI上neCtCdbya§inglel出kofrate及 bp§ .Supposethat

thetwohostsareseparatedby〞 meters,and§upposetheprq,agation speed㎡ ongthe

link isPlneterVSec.HostAi§ to sendapacketof§ ize乙 bh§ toHo§tB.Then,(a)

expre§ Sthepropagati0ndelφ ofthe1ⅡⅨ.(2pt§)(b)dete上11linethetrmsmi§ sion time

ofthepacket.(2pts)

(8)Assumethatacomp組yh必 a工Pne何orkWithnctwork工Dpre五x:l今 0.12冷 .3.0趁碎.
menetworkadmi㎡ strator oftlli§ colnpanywants to㎞ llerdividesuchanetwork

into4subnet§ witl160ho§ t§ foreach§ ubnet.Then,(a)whatare血必ubnetaddresses

for 血o比 碎subnets?(2pts)(b)中hatis thesubnetm錙 kfor those碎 subnets?(lpt)

2.(lOpt§ )Foreachoneof血efollowingquestions,please§ electtherig㏑ answer(a),(b),(c),

or(d).

(l)For the㏑ llowingst斑 ementsaboutred-black tree§ ,pleasej必ti打 theCORRECT
St斑cments.(2pts)

i. Asubtreeofafed-black treeis itselfared-black tree.

ii. Ⅲ esiblingofanextemal nodeiseitherexteΥ nal or it is red.

iii.ㄖ比rei§ aulⅡque(2,碎 )tree必SoCiatedwithagivcnred一 black tree.

打.Tllcreisauniquered-black treeas§ociatedⅥ心thagivenφ,4)trec.
(ω i,ii (b)ii,iii (c)i,iv (cl)iii,iv

φ)LetAandBbe師 o problems.Suppo比 th缸 WeWereabletoc乩abliSl1thefollo前ng

fact:

’’IfwecouldsolveAin timeo(冞 η)),wecouldsolveBin jmeo“ l心g刀 十 冞 刀)).’
’

瓶 choneofthe几 llowingstatements isTRⅦ ?(2pts)

(ω 工fAhasanΩ (η logη)timelowerbo、如dthenBdoes too.

(b)IfBhasanΩ (η logη)timelowerboⅡ mdthenAdoe§ too.

(c)IfAhasanΩ (〞)timelowerb0tmd血 enBdoes too.

(d)工fBha§ anΩ (刀2)timelowerboⅦdthenAdoes too.

(3) Give工laset︳ ofcharacters｛ A,B,C,D,E,凡 G｝ Ⅵ心thmlative士 equenci必 (13,7,27,

18,8,22,打 .LetΓ bem optimalI-Iu㎞ mcode竹ecfor&邘血 at is thedeptl上 oftree
η“otethattheroot isatdepth0)(2pt§ )
(ω 碎 (b)5 (c)6 (d)7

(4) Asthe故)oveprobleIn(3),whatis t比 len帥 oftheHu」士nancodeforcharacterE?(2pts)

(a)5 Φ)4 (c)3 (d)2

(5)Abb血 ite野aphG=(KDisant︳ nd比ctedFaph前hoseVe血 ce§ canbeparthioned
into 扣呀odi出 oint sets巧 and跆 =/一 巧 前 th血epropehyth斑 no tWoVertices㏑ 巧

area山 acent inGandno 扣roVertice§ inKarea山 acent inG.Ⅵ竹ichoneof血e
followingstateInent§ is公比 SE?(2Pts)

(砂 Atreeisabb㏕te野φh．

(b)Al比b㏕itegrap11sare2一 colorable.
(c)Abip鈕heξφhcanconta㎡ modd＿lengthcycle.

(d)Givena野 aPh。 ofsi2e刀 ,oneCandete1工上lineWhether pisb⋯artitebyusingBΓ S

in o(刀)time.

1.本試題共十題 ,共 l00分 。
2.不 必抄題 ,作答時請將試題題號及答案依照順序寫在答案卷上 。
3.全部答案均須在答案卷之答案欄 內作答 ,否則不子計分 。
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第 2頁  共碎頁

3.(lOpts)MarkbyT(╡rue)orF(=比 1比)eaChofthefollowingstatement§ .Youdon’tneedto

prove土 .

(l) 3刀 3十 7〞 =Ω (刀2)(2pt§)

(2)〞 /lo↙刀=Θ (刀3)(2pt§)
(3)人ω=o(ㄍη))2)(2pts)

←)ⅣⅢ endelet㏑gakcy士 omanAVLtree,斑 mOStoner必任uctuhngop“ a伍oncanrestore

theheightbal孲Cepropertyofthebinarytree.(2pts)

(5)Π上eoper斑ion inse啶()onauiorityqueuerealizedbyasohedli乩 take§ li㏄ar time.

(2pt§ )

碎.(15us)Plea比 組 SWerthefolloⅥ心ngquestionsconci比 ly.Youdo not ne田 to proVidetlle

d鏡缸ls.

(1)F㏑ dtheasymptoticupperbound(usingBig-Onotation)f° r冞刀)=3I也 一 l)十 2

碗血冞0)=1.(3Pts)

(2)Letㄥ beabinoInial treeofsize2少 .Plea比 draWtheshaPeoftlli§ binomial tree.(3ptω

(3) Pleasewrite血 efollo麻 gin五xexpression in po§ t丘x㏑rIn:(3pts)

(φ ×(碎一l))一 (3十 l))十 ((6/3)× (2十猝)).

(再) Suppo比 th斑 WehaVeacomP比 tebinaΨ treerepreSentedbythcfo1lowi▲
garray,

wllereeachcell ofthearraycontain§ akeyvalue.Pleasedrawthi§ completebinaΨ

tree.(3pts)

工ndex l 2 3 冷 5 6 7 8 少 l0

Key 3 12 碎4 30 20 25 55 87 16 27

(5) A〃arytreeiSatreeof前㏑cheachnodehasat most后 childΥen.Whati§ theInaxmⅦ

n一berofnodes ina←arytreeofheight夃 ?(3pts)

5.(6pts)Γ or tl上efollowingquestions regardingPη εε必〃aηφgε羽ε刀ㄥ,pleasein&catew1lether

each§tatement is也meorfalse.I比 §tatement is incorrect,pleaseexplam tllere必 onS.(not

juStcorr㏄ tingtheerrors)

(l) Sllorte乩 j°b五r乩 (SⅢF)scheduling㎡ gorit㎞ will not result in§ taⅣation.(2pts)

(2)Tllem句 or perforIn孲 Ceg血n丑omadd㏑ gadditionalCPUcore§ to缸 applic放 ion iS

mo§tlydete上工11㏑edbythenuln比 rofcore§.(2pts)

(3) Amul位 t㏑cadedpro野aInu§ingInultiple鄉 εu跆vεt 血read§ can狂 ㏑eVebetter

perfoman㏄ onaInu比 iprocessor sy§temthan onasingle-proc必SorSysteII1.(2pt§ )

6.(冷 PtS)Ⅶ ataretheide必 oft切屁 〞 a王ld氻〞εxε〞丘leallocationInethods?Pleasecompare

the士 di月比renceS,andgiveatleast oneeXamplein realfilesystemS.

7.(碎 PtS)Amongthe㏑ llowingstatemcIlts山 out羽ε〃oη 羽a刀6召ε〃ε刀ㄥ,pleaseindicate

whethercach§ tatement i§ 住Ⅱeorfalse.工 fa§tatemcnt iSincorrect,plea§ eexPlain thereasonS.

(notj必tCorr㏄ tingtlleerrors)

(l) Purepaginghastheprob比 Ⅱlofextemal士agment斑ion,W㏑lepⅢ e§egment飩 ionh必

theproblemofiIlternal士 a巴uent斑ion.(2pts)

(2) Withdcmandpaging,h’ Spos§山leto mn moreProgr缸nStllatarelargerthmthe

pl上ysic㎡ memory.φ pts)

8.(bpts)RegardingthefollowlngqueStionsabout;Uδ ′〃 aㄥoo刀 Jtε〞r9砂,plea比 indiCate

前hethereacll statcInent i§ 加 e°rfalse.工 nthecaseoffalse§ tatement,youInuStexplaln tlle

reasonwhyh’§notcorrect.(notjustcorrecjngtheerror§ )

(1) ToInakecryptoSysteⅡ lSSafe,themΨ le工nentationdetail§ ofcncryption mdd㏄ rypti0n

㎡goht㏑ns shouldⅡotbem㏕epublic.(2pt§ )

(2) Asadigital sipla血 e,themes§ age§ignedbythescnder’ s privatekeycanbe

authe工lticatedbo血㏑terIn§ ofsowcemddataintepjty.(2pts)

(3) Usingpublic一keycryptoσ咖 ,h’seasytoencryptame§ Sagc,andcomputationally

in出必ibletodecr”tamessage.(2pts)

少.(5ptω G打enthethreem句 orgoal§ ofco叫uterS㏄㏕ 打:<竻班 冼刀ㄥ′at工〞,乃′θ『′秒,and

∠va′ㄉ加〃,,pleaseexpla㏑ 血eir meεmings indet缸 l,re§pectively.

l0.(20pts)Thefollowi且 gprobleln§ aremtendedto iI上VeStigatey0urⅢlderStandingofthe

relati0ns㏑

一

be抑eendataha2ard§ ,controlhazards,branchexecution㏑ apipelined

pΥoces§or前tlla丘ve-§tagePipeline(Fi狎 几上):

〔lIIF-㏑st弛C在onfet血

〔2〕 工D一㏑structiondecodeandre茁sterfetch

〔3〕 EX-Execution orc缸 cul斑ee且b〔炆veaddre§ s

〔冷〕MEM-Acces§ datamemoΨ

〔切ⅥB一Writeback to rcgist必 S



第 3頁  共冷頁 (3)A§s㏕ngthatwehave㏑Ⅱd出tnⅡ比出rdd田㏄tioⅡ aⅡdfoⅣ出rdiⅡ gⅡ㏑｜§(asshown
山FigⅡre2)to perforIn 血llforwarding(i.e.forwardall㏄ §ults thatcanbeforwarded),

andn§§umiⅡ gtⅡ atbraⅡ che§ aredecidedi】lⅣIE山I§｜age(a§ F二gureldePict§ ).

HowⅡ
一

aⅡy§ ta︳

一

ing(Ⅱo.§︴”cle§ a∥ weⅡ㏄dduetodata㏑ z出 rd§ aⅡdcoⅡ｜ro1

㏑ 2ard§ ,nⅡ dⅡow必 t㏑ !o伍1cVc比§wⅢ比takctocoⅢP比tet㏑ abovcM工PScode

比gⅢ eⅡt?(5pts)

︳山任〤.Ⅵ帥 Re各d

踟 刀EM

Mε油”㏄8

FigⅡre2.Thedataha2〔Υddetecuo工la阻dfo╮VardinguⅡ it

(猝) Nowa§ §ⅡⅢ e七ha七 WeoP出 m也ethedntnP出 血 hrbraⅡ chbyI︳

一

()V㏑ gbraⅡ cⅡ

execⅡ t二 oⅡ iⅡ｜o七heID§七age出§depi●七●aiI▲ Figure3,田ⅡdⅥㄏealsoInakeadditions t0

thefoⅣ ardiⅡgaⅡdha2ardde古 ectioⅡ ⅡⅡit§ tofoΠⅣ田rdto or§七a一1thebr細山 atthe

工D§｜ageinca§ ethebranchd㏄ isiondepe主ldS0且 anearlierresult(i.e.p0ssibled趾 a

hazards inIDstage).Howm五 Ⅱy§ t出ⅡiⅡ g(Ⅱ o●ω” c比§田reWe§七Ⅲ Ⅱ㏄dduetodatn

ha2出 rd§ aⅡ dcOⅡ七ro1Ⅱ妮 nrd§ ,aⅡdh〔)wi§ tⅡeto伍 1研C比§wⅢ i七 伍ketocomp比 te

the出b()VeM工PScode§ epⅡ eⅡ｜?(5Pt§)

曲

螂 虐
! 掛

∥牛︳9〕

螂

FigⅡㄦ1.╮φicalpbelineddatφ athandcontrol sig▲als ofaM工 PSproces§or

Inthcfollowlngprob比m§,weaSsⅢnethatthef0llowingMIPScodese卸 nent(aloop)i§

eXecuted oI上  aPipeljnedproce§sor wlth a5-§︴age DiDe〕 iⅡ e⋯ aΠ a〕wav§一Dredict-｜出keⅡ

brnⅡ chpr． dictorwi●一出br五ⅡCh｜出
。
getbⅡ ffe╮ aη●therc我reⅡ odelav§】｛)t§ :

As§▋Ⅱnethattheregister$§ ｛〕isL止tializedto thevalue1l〕 andutilizedas tlleloop index,and$§ 1

i§ seta§ ac0工1StantV斑ue上 fordecreasingtheloop index$§ ｛l;and:彳。tβ.毋πg了o,毋tgro,LOa
in§tructionbehavescqualt0卻 n〕W出y§＿takeⅡ jumPiⅡ§trⅡ ct二oⅡ .

(l) Howis tl上 etotaln一berofexecuted㏑ stmcjons㏑ rcompletingtheaboveMIPScode

Se舺ent?(2pt§)

(2) For tlleloopgivenabove,pleasew正 tetheeqⅡ打a比ⅡtCcode.AssⅦ ethatthe
registers$§｛〕and$§ lareintegervaluableso,′ ,respectively.(3pts)
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9

LOOP: §lt$t0,$zem,$§ ●
beq$t0,$2ero,EX一 T
§Ⅱb$§ l〕,$§｛l,$§上

beq$zero,$2ero,LOOP
EX︳｜T:

注意 :背面尚有試題



第猝頁 共猝頁

一

「
＿
「
︳ⅡShε°

一

tro︳ 工巴了
。
S°▅七七h● :Π S一Hdt:●n｛wh︳chf°︳︳°WS七he

nch｝ :n︳heIr′工D 了eg︳Shr

rigⅡre6.meoptimi2edbrm血 anddatah釳 arddetectionandfoⅢ ardingunitfor

dete工工工li㎡ngthebranchat工 D乩age.

(5)FolloⅥㄈngtheprevious probleInthatthebrancll isdete工 1上工㏑edin工D乩 ageWltha血 ll

h釳狂ddetectionandforwa〔 din色 Ⅲ立t§,noWa扣﹏o-bit predic︳or isad0pt田 for this

A/工工PScodesequenceofbranchoutcome§,anda§ st︳miI┴ gthatthepredictor sta比Sor

in thet． p-ri山｜§ta七e士oInFigu比 η Φ eing§t斑edatWenkPred二 ct-takeⅡ).How

maⅡy§t田Ⅱ㏑ g(Ⅱ o●ω 呼 C比§nrewe§ ti〕〕Ⅱ㏄ dduetod出 伍 haZard§ aⅡ dcoⅡ tro一

h出2ard§ ,aⅡdhowi§ the七 0ta一 ㄐ/c比§WiⅡ i︳ ta上etocomp比tetheaboveMIPScode

比gmmt?(5pts)

N就 抾ken

了aken

N°t治ken Tak兮n

Not4地n

Ta路n

Address

R吋am坤

Not taken

Γigur£ η.ThestatediaFamofthe╮ 〃o一bitbrancllPredictor


