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1.MπkbyT(=True)orΓ(=False)eachoffollowingstatements.Youdon’ tneedto proveit.
(1｛〕pts)

(1) For｛ marbitrarytreewithη nodes,tllere缸 eeXaCtly用 l̄edgesin that tree.(2pts)

(2) HeapsoΠ is oneoftheoptimal sortingalgoritI山 nS.(2pts)

(3) 7刀 3碎ㄔ十幻‘Ση=O(刀 62〞).(Ξ pts)

(碎) Ifedgeweigl3ts ofacoIlrlectedweightedgr印 harenotalldistinct,thegr印 hmust
havemorcthan oneminimu】

一

n spaImingtree.(2pts)

(5) ThepossibledegreesofinterIl鈕 nodes(except theroot)inaB＿ treeoforder7a了 e碎
,

5,b,and7.(2pts)

2. Pleaseanswerthe㏑llowingquestion shoΥ tlya工ldconcisely.Youdo not needto pr0videthe

details.(10pts)

(1) Plea比 Writethe㏑llowingin丘xexpression in pre丘 x㏑ r工n:(Σ pts)
((b × (5-2))——(8十 碎))十 ((少 /3)× (l 十3)).

(2) Considertheskip li§ tdatastructwe.St｜ppo比 thatWeuseonlytwolevels,i.e.,two

(sorted)liⅢ〈edlists,㏑ rKelements.Eachelement is in linkedlist馬 a1ldsome
elementsarealS0in theother linkedli§ t∫1.Pleasedrawtheskip list structureWllere

theminimi孔 dSearchcost isO(∼仍).(2pts)
(3) Consi乩 ranl1一 entryhaSht加lethatu比Sthehash氏lnction,夃 (;)=(2;十 5)1nod11,to

hasll thekeys3冷 ,22,2,88,23,72,l1,3炒 ,20,1b,and5,withthis orde〦 Supposethe

collisionsarehandledbyˊ

一

刀εar夕〃o多 ;ηg.What’ stheindexofkey7Σ in thehashtable?

(Σ pts)

(再) Astheproblem in(3),s咧 〕poseth斑 thecollisionsarenowhandledby畝 ,切D〕ε乃外加力g
withtllesecondhashnmction乃 ’(幼 =7一 (π 1nod7).What’ stheindexofkey72in
thehashtable?(2pts)

(5) Pleasegivethenumberofbinarysearchtreeswithη keys.(2pts)

3.Pleaseanswert比 followingquestions:(10pts)

(1) Acertain integer羽 ＿1000hast比 followingmodularrepresentations:(2pts)

i.羽 三1(mod8);

ii.羽 ≡2(mod11);and

iii.羽 ≡7(mod15).

(2) Solvetherecurrencerel斑 ionandprese祉 D〃 inclosefo工 工1比Xplicitly:

5η =3D孔/2十 (告)2-5(告)十 7,

Wllere幻 =2π,㏑r soInepositiveinteger比 withtheinitialconditionDl=0.(2pts)

(3) Please丘ndtheasymptoticupperboundfor

T(孔)=3T(告)十 n2十 log7九

with冞 0)=1.(2pts)

(碎) TheworstcaserumingtimeofR鈕 ldomi孔dQuiCksort onKelements.(2pts)

(5)Givethemaxi】

一

num pro丘toftheconti㎝ou§⋯㎞印Sack problemwiththe㏑ llowing
weights(”),pro丘 tsψD,and㎞印s犯kCapacity(坳 :(Σ pts)

”l=2碎 ,”2=30,” 3=27,吻 =1b,”J=18;

Pl=10,P2=12,夕 3=θ ,夕呵=b,P5=8;

〃 =80.

碎. Please丘 ndalongestcommonsubSequenceofthej㏑ llowingtwosequences.Youneedto

present thestepsfor丘ndingtheresult.(5pts)

SLWOⅣ刊N,ALWGQVNB

5.Please比leCtthecorrectanswerforeachoneofthefollowingquestions.(lOpts)

(1)Toveriㄉ theintegrityo比 message,weca1lusea＿ ＿＿＿ technique.(2pts)
(a)Encryption

(b)Digital signatwe

(c)Cfyptographicha§ h且mction

(d)Certi丘 cate

(2)Whichciphe七 in thesamekeysize,hasalowcompⅥ砒iOnalcost?(2pts)
(ω RSA
(b)ECC

(c)A正〕S

(d)ElGamal

(3)To prevent thercplφ 血ack,Wecanusea＿＿＿＿technique.(2pts)
(a)H山忪C
(b)Authentic趾iOn

(c)Random nonce

(d)Encryption

注意事項 :

1.本試題共十一題 ,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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(4)Tobuildasa比 network㏑ryourcomp〔血坊whichequipmentca】｜mothelpyouto
enhallce比 CtΥrity.(2pt§ )

(a)Γirewall

(b)Rootl(it

(c)DMZ

(d)A㎡i-vims soΠware

(5)Thepublickeysystem still needsthesⅥ 〕po比 of＿＿＿＿＿,so thattwous針 SCanu比 it
withcon丘 dence.(2pts)

(ω CeAi丘 cate

(b)Sign斑ure

(c)Password

(d)Noneoftheabove

b.Foreachoneofthe㏑ llowingquestions,plea比 SeleCtthecorrectanswer.(15pts)
(1)PleaseselectthecorrectaverageW缸t timeⅢ lderfollowing§ e枕ings:(3pts)

i.UsesRound＿Robinalgorit㏑mwithti】｜ne旺u鈕ltum is“ 10”
,

ii.Theorderofarrival isP1,P2,P3,P碎 ,andP5,

iii.Tlleburst tiIneisP1=10,P2=9,P3=20,P碎二b,andP5=12.
(ω 1少 .碎

(b) 23.8

(c) 17.8

(d)Noneoftheabove

(2)Therearet㏑eeprocesses:A,B,砸 dC.Theburst timeofA,B,andCare3,b,andθ
,

respectivcly.Whicharrival orderhastheleastaveragewaitingtiIncwllen”
First＿Come-

First＿ Served(FCFS)schedulingisu§ ed(3pts)

(a)B,A,C

(b)C,B,A

(c)A,B,c

(3)Whichofthe㏑llowingis true?(3pts)

(ω PhysicaladdressesaregeneratedbytheCPUduringprogramexecⅥ ion.
(b)CPUcandirectlyaccessdataandexec沚 eproces比 S丑om memoryanddisk.
(C)Ba比 andlimit register,re§ pectivelyrecordtheiniti㏕ memorylocation oft乩

processandthesizeoftheIneInorylocation occupiedbytheprocess.

(d)Aboutthememoryallocationalgorit㎞
,the∥比st丘!︳ llleans to locatethelargest

availablejleeportion so thatthepor仁 iOnleΠ willbebigenoughtobeuseni1.

(e)None止 theabove.

(冷)Aboutthedeadlock,whichofthe拖 llowingis㏑】e?(3pts)
(ω Ifweusethebanl(er’ salgori翑m tocontfol theresourcereΨ estand㏕ loc破ion,and

whenwe丘ndthesystem isuns缸e,andstillgrant tlleresourcerequqst,theSysteln

w1llel1terthedeadlocl(state.

(b)Deε㎡lock心anneveroccurifno process isallowcdtoholdaresowcewhile

requestinganotherresOurce.

(c)Ifadeadlockshu筑 ionari比 S,the㏑urcondition§ ofmutualexclusion,holdand

w缸t,preemption,andcircularw缸 tmustholdsimultaneously.

(d)Deadlock preventionaims to乩 t㏄tandrecoverthedeadlock.

(e)Noneofthe加ove.

(5)CPUschedulingdecisions】 ｜nφ takepl犯eⅦdertheΓollowingfourconditions:
i.WhenaproceSSswitchesfrom thert︳ Ilningstateto thewaitingstate

ii.Whenaprocess switchesΠ om tller一ingstateto thereadystate

iii.Whenaprocess switchesfrom tllew缸 tingstateto thereadystate

iv.Ⅳ叮henaprocess teⅡ上linates

Whichofthe㏑ llowingis true?(3pts)

(ω iiandiiiarepreelmptive

(b)i砸diVarepreempti巧

(c)iandii鈕enon-preemptive

(d)i缸ldiiiarenon＿ preemptivc

7. Fo山Vardingandroutingoperateon thenetworkcontrol layeroftheoS工 Inode1.Whatare

thedifferencesbetween ro沚 ingand㏑ rwarding?(5pt§ )

8. DataLinkLayer is thesecondlayer in tlleOSIre几 rencemode1.Whataresomeoftlle
po§siblcservicesthatadatali】」klayer protocolcano┘比rto thenetwo1．klayer?Whichof
tllesedatalink layerserviceshavecorrcspondingservices inIP?InTCP?Pleaselistatleast

5 servlces. (5pts)

少. St!pposean802.l1bstation iscon丘 gwedtoalwaysresefvethechaIlnelwiththeRTS/CTS

sequence.A士 amewithot︳tdatais32b〦esandtΥ ansm主ssion rateis11Mbps.Suppo比 thiS
station suddenlywants to tranSmit1,500b〦 esofdata,andall other stationSareidleatthis

time.Wh孔tiSRTS,CTS,DIFS,SIFS,andACK?Asa血 nction ofSIΓ S(lOusec)π1dD工FS
(50usec),andignoringpropagatioIldelay組 daSSuIningnobiterrors,pleasec鈕 culatethe

timerequiredto tr砸 Smit the士加 ea一ldreceivetheaclmowledgmellt.(10pts)
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上0.Translatethefollo兩ngCcodetoM工 PSas比mblycode.(10pts)
(1)Please丘ll thebl缸虫s(a)∼ (c)◥麻thcorrect statementS (bpts,each ?。ts)

(2)AssuInethatthevariablesi,Ⅱ arerespectivelyassignedto registers$s3and$s5,the

baseaddress ofthearraydatais in register$sb,andtheelemellts ofthearraydataafe

4一b〦ewords.Please丘 ll thebltI止 s (d),and(e) wi血 co“ect statelnents.﹌ pts′,each2pts)

上1.Consideratypic趾 M工PSproce§sorwitha5＿ stagepipelinedatη atllasfollows.(10pt§
)

●  IF:theinstructionfetchstage.

●  工D:theinstructiondecode/register丘 lereadstage.
●   EX:theexecution stage.

●  ΛIE小 Í:theInemoryacceSSStage.

●   WB:tllewrite-back stage.

(1)ThefollowingMIPScodeisexecutedon tlleaboveprocesso∴ (4pts,each 2pts)

I code
l
2
3
碎

5
b
7
8

add$sl,$tl,$t2

st!b$sl,$sl,$s2

lw$§ 2,0($§ 1)

add$t1,$s1,$s2

sub$t3,$t2,$sΣ

sw$s1,0($t3)

or$t猝,$t2,$s2
add$t1,$s2,$sl

Assume允 rwardingand stall mechanismshave beendesigned㏑ rthe aboveprocesso〦
PleaseⅡ ll in theblahks in the士 bllowingtablewhenthecode Sequenceruns to the少 cycle.

Stage Instruction

IF

工D

(2)ThefollowingM工 PScodeisexecutedon theaboveprocesSor. (bpts,each 2pts)

I code
1
●

乙

3
碎

add$s5,$s3,$s4
lw$s2, lb($s1)

add$s0,$s2,$s3

sub$§0,$s3,$§碎
(a)Γind㏕ ldatadependencies in theinstruction sequence.

(b)Findallhazards in t土leinstruction sequence㏑ rtheprocessor胡 thandwitho址

forwarding.

(c)Sometimes,evenwith㏑rwarding,onestageWouldhavetobeStalledforadata

ha2ard.Theso臼氏Varetechnique,ReorderingCode,wouldbeadoptedtoavoidthe

pipelincst〔址ls.Pleasestateiftheinstmction sequencesun比 rs iiomadataha2ard

tllatcannotberesolvedbytheforwarding,andlist thereorderedcode.

Ccode
l
2
3
碎

0
0
0
0 intf(i㎡ n)｛

ifn<=lret｛江n l;
retum(2十 f(n-l));

ⅣIIPScode
1
2
3
碎

5
b
7
8
9
0
1
2
3
碎

5
b
7
8
少

0
1

0
0
0
0
0
O
0
0
0
1
1
l
1
1
1
1
1
l
l
2
2

#Function int 血n(int n)
血 n:

一  $sp,$sp,-12  #  6a)
sw$ra,8($sp)
sw$s0,4($sp)
sw$s1, 0($sp)

一
 $so,$ao

li$v0,1

ble$s0,l,血 nExit
addi$a0,$s0,-1

hn

movc$sl,$v0
add$v0,$s1,2
比心。xit:

lw$ra,8($sp)

lw$s0,碎 ($sp)

lw$s1,0($sp)

addi$sp,$sp,12
jr$ra

##Endofft〡 nction

拜 (b)

#ret以mV㏕ue士brterI｜ ninalcondition
#checkterInin鈕 condition
#§etargsfor recwsivecallto 血n(n＿ 1)
# (e)
#storeresult of血 n(n＿ 1)to$s1
#addresult offjn(n＿ l)to$v0

Ccode
l
2
3

0
0
0 while(data〔 i〕 ==n)｛

i=i一 比

山IIPScode

01

02

03

0碎

05
0b
O7

while:sll

add
lw
bne

addi

J

exit:.‥

$t1,$s3,2

$tl,$t1,$s6

$t0,-($tl)
$t0,$s5,exit

$s3,$s3,＿
while

#(d)

#6e)


