1. BY9Y=FFImin-max heapﬂ?’ﬂ/[[fﬁ% A ,ﬂﬂ’F'Lj[: F*Jmin-max heap%l,‘E’F_‘E
@puomﬁiﬁn — YRy 2 H min-max heap?
(Ans):
— {WEed— e 3 ~insert A

2. Radix Sort » IS LR » T ATRLE FE{QEL"IE‘?& FE%?E?'F g 2 =

Ao o P.3525R ¢ LSDPMSDﬁ]ﬁF > —HEZLSDT [[_{—’ )'EJ“” 75 IR
< Moverhead” ik p o TRLRL e L 2
(Ans):

MSDg—:gmL " B (B 1 LSD 3:]‘%[ : ﬁ%gf
http: //knlqht fcu edu.tw/~d9046876/ds/d_64.htm

. (% p.316 figure 6.44)late-early=0 Eﬁ Fhcritical pathfufs & I — o 32y ikl
R EZEE H late AT early 55 ] (4 A e ?
(Ans):

ES - earliest start time: the earliest time at which the activity can start given that
its precedent activities must be completed first.
EF - earliest finish time, equal to the earliest start time for the activity plus the
time required to complete the activity.
LF - latest finish time: the latest time at which the activity can be completed
without delaying the project.
LS - latest start time, equal to the latest finish time minus the time required to
complete the activity.

4. (page.353) ] FHLE | FUE SN  FLSDALEHEA IOk » F07-

b Bl RLEIHowever, since an LSD sort does not require the maintenance of

independent subpiles, it is easier to implement. 1> iﬁﬁﬁ\ﬂv[ﬁ & EJ MR
TR E RIEIE B R -
(Ans):

ST R IR R > LSD T %T%'?\Tgﬁﬁ‘%%yﬁ g R EYENEE SR CUL
insertion sort) - i I') I'f [ 197F 1 (bucket sort) it Al | e iyt -

5. Trhashfiu= gi{EH LI~ f[ﬁﬂ'fl,%:@— ([ function 352~ {lalg = h 1] IF={%
Ei— findex, [EME% ﬁﬁ— fll— Bf— pofunction NEEFS RLPELHI- fRifunctionf!
1,2,3....115;%%&3&75 Jf‘ﬂfﬂJP??

(Ans):

ALY PRI Ol $RE |~ AUIE- phash N R B o


http://knight.fcu.edu.tw/%7Ed9046876/ds/d_64.htm

hash
function » Jik ifﬁ poB T [ R hash Z[ARIIFY OF b5 S puifl -

6. Kruskal’s algorithm fiutime complexity £ O(|E|log|E[), 7! ff i[liﬁf*'ﬂﬁ@ﬁ Eil57EES
R, BEE - e PROPEIRETH(MST),Prim’s algorithm#{IKruskal’s
algorithm [Pfifi =336k Do, ﬁwﬁuﬁﬁm@%ﬁmw&ww
RLFE T RE E ED Il R85 ]~ ERLP R IO e 2

(Ans):

FﬁJE& : ﬁ%ﬁif{[ Program 6.7: while loop#s %% |E| .% » &~ “*fYloop » 5}~

el 29log|El % - 237 w4 RLloglE[* o BT EETEELO(|Elog|El) ©
Fﬁj =t Kruskal’s algorithm = O(e”2); Prim’s algorithm = O(e log €) -
TR+ PRRDRARS s o -

7. treef: ﬁ =In(n+1) FLOOR, #[£% it Eﬁf /ﬁ%ﬁilog(n) PN
(Ans):
Treefi JFJ, ”}*'i_%.ﬁfgm;g’l I InE Y @j{@m@ » Bl | Zvfloor 5 i)
rirchomplexnyEﬂJf ) roor(In(n+1))?DIog(n)El’Uorderf\L: BRpy > BT R
log(m) =1 -

8. ZSIHHIHASHINGITH) iULINEAR PROBLING [iYDELETEH[!S] it
DELETE29[H 7% FILLIEYEO [fyffi# 2545 RLA SUpUA MOD 17]ivey
FVE BT e SR T SEARCHIS R | il %5t | Urpp e P idfus T £
R T B O TR RIS S e i
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(Ans):
il i ﬁrrﬁj}iﬂﬂq‘ s Bj - f[ﬁﬂ?ﬁﬁﬁ[ wﬂ%ﬁgﬁ? 52 Az N Qi N g = PF‘ ;
FIERR 5 IBUEERIEH ) g @ v
fel] o

9. H[FLINEAR PROBLING [/ SLOTfm:ﬂ] BB e ﬁfgﬁ@mﬁﬁiﬁﬁ#ﬁ\
& SLOT [laflle [ 4 for [ ey ot 1l

(Ans):
[* '] linear probing F fLchaining 1t 1% s fit#7F! » S RLA | E o 1dynamic
hashlngpjfgfnj\gﬁ—rgfl =] (%jﬁﬁ%\j:)

10. £ {1 e delete heap[iroot[Ry fol fodet i~ f ARt H4. 2
(Ans):
SERT R T [ pUtreek - i complete binary tree - ﬁ'JE'}’* (['binary treefl



complete binary tree]ﬁ » f' ') H array ¥ flitimplementation - v L =~ [’[ﬁﬁ'@ﬁ
RIS > 1 HBRS s o parent nodeFTichild nodes (*[lemmab.3) -

11. %FlL 5y i@ > complexity of sortﬂﬂ[ﬁ%ﬁ@stabllltyp VU RLRL e

(Ans)
Stability o k! f\j"ﬁﬁrsortlngp VR [T Fﬁl[ﬂ I pJeIementsﬁj,%‘i
IHF:Z,sortlng method M| felementsfiusorting i i - S2 /R A Ao — ffiji (
S~ fHistable, - T unstable)

Example:
Sequence : {31, 2, 4, 1,11,3,}
Sorting method 1 => {1, 2, 34, 3, 4, 11} . stable
Sorting method 2 => {1, 2, 3,, 3, 4, 11} . unstable

12. AOE 7j~{1} critical path fLpl st fi! 55 & Eﬁf AR LT 4 EﬁF'E . Til’rﬁFWi%'
ISP PP critical path TRLELE ¢ 378 F9OT - AL AL
:f’ﬁ'g[m Jﬁﬁ'ﬂ'ﬁﬁpﬁﬁ AEFL » (P FIREEI S critical path fiO°FIR  F7) Y-
'WE'%FF FUA FE[ICRLY P o critical path ? Y[ RIS AR E( u% L
- ﬁiﬁfj : ﬂﬂt (et ! P S5 R g [ J&FF ;ﬁtﬁi critical pathij 3
Ffi?

(Ans):

FU ACE Vg s+t icritical path 1 fel H1ipl earliest A{Matest timefiv s,

earliest time of v;:
ﬂ?ﬁ_[ [EVi ﬁF’? 53 7+ Elfiiﬁﬁ‘ﬁﬁféﬂ%ﬂﬂ @@%ﬂwoﬂ@)
latest time of v; :

R T SETET project Sy B IS AFR ™ > e FFviit SRl & oy

T 5 frearliest time#{!latest time ¥ [*1= £157 KLy ]ﬁﬁﬁ : forward stage#!
backward stage.

forward stage
FlF] s ve.3; ealiest] j]= max{earliest[i]+ DurationOf <i, j >} 5 brearliest

time. [NELv; B 1in- degreeﬂJF’?EJ“‘J[pJ*:fﬁE’wa? ANEEIE FWIF““’»‘*“‘EIH’L
A T vV AV E El%ﬁlﬁﬁu%ﬁﬂlﬁ fIvi > ff i {earliest[i] +
<ij> 38 ORI YR i
backward stage
FlE] v 6.4: latest[ j]=min{latest[i] - DurationOf < j,i >} =t Eatest time.
[HELV;H Fliout-degree iy iie |y ) HER e 51 < PO RAIRT e 4
AT T v A E AT R FHESENvi > [ {latest[i] -




<ij> 58 = pOpial= g PR [ i

ﬁ’?’@earliest time#{!latest timepv 3 %) > ¥~ |[*actIV|ty§79§i H Jfﬁﬁ'ﬁﬁ
REFTn 3 2 Pl ey RO IR activity— <EHH T AR IR
#mﬂ R e 5K 5 R project P > E 1R LT o

) i&ﬁ'ﬂ?‘“ 1 {=Eh critical activity. 'ifLH critical act|V|t|esl\Et_E£5*yp #u'?‘yprOJecth
paths, Hicritical paths. ([ critical aCtIVItIES;T\E'F\[ AV [ﬂ i E ] 2 Epvcritical
paths)

I A _FfSeritical pathspo— {1y -
Critical paths:  Vo->V1->V4->V7->Vg

Vo->V1->V4->Vg->Vg

ag= 2
Earliest 0] [11 [21 31 141 [51 (61 [71 (8] | Stack
initial 0 0 0 0 0 0 0 0 0| [0]
output Vv 0 6 4 5 0 0 0 0 01 [3,21]
output Vg 0 6 4 5 0 7 0 0 0] [521]
output Vs 0 6 4 5 0 7 0o 11 0] 2,1
output V3 0 6 4 5 5 7 0 11 0| [1]
output v 0 6 4 5 7 7 0o 1 0| [4]
output V4 0 6 4 5 7 7 16 14 01 [7.6]
output V4 0 6 4 5 7 7 16 14 16 | [6]
output Vg 0 6 4 5 7 7 16 14 18 | [8]
output Vg




Latest [0 1] [21 31 41 (51 [6] [71 [8] | Stack

initial 18 18 18 18 18 18 18 18 18 | [8]
output Vg 18 18 18 18 18 18 16 14 18 | [7,6]

output vq | 18 18 18 18 7 10 16 14 18 | [56]
output vs | 18 18 18 I8 7 10 16 14 18| [3,6]
output V3 3 18 18 8 7 10 16 14 18| [6]
output vg | 3 18 18 8 7 10 16 14 18 | [4]
output V4 3 6 8 7 10 16 14 18 | [2,1]
output Vo | 2 6 8 7 10 16 14 18| [1]

{ output V| 0 6 8 7 10 16 14 18 | [0]

13. 7 #ihash functionf ’lfJEEﬁ fz > 3%kl linear probing ‘E@E—‘“ﬁ %""ff“*chaining ey
PR AUERL ToRLE ) (IR W TH b - BEZ5(M° I2 linear probing F=det
EJ??

(Ans):

Linear probingfl.— #Eicollisions3i % Eﬂu B El Ttk E ek ,Jr}{%’;é?ﬂpgqsgfj
elementi %] ™™ — [[i'open slot. Chaining !|[f.L— 7#Eiliked listf~data structure, “c &
elements fi* {1 £ 1% Z{/hashing function:fE={[[iubucket. ¥, I*¥iE static !
dynamic slotsfi*’data structure, E'[Jstatlc':FA %aﬁﬁﬁZ[ Al [ 7+ elementsfispace
O(bucketsky*slotskig) fivworst case, [fijdynamicfivworst casel![[klO(slotsEf).

14. overflow L /el fol 7 2520 }Hﬂ*%)&ﬂ’ff‘/ﬁlq i |[ﬂbucketﬁ§]p15ﬁ| S
IFﬂngnE'i]ﬂmT, (~bucket > ﬂ“dt%“ 1R lﬁﬁ“jtf\_overﬂow lﬁﬁiﬁﬂ#&ﬁF ‘?
(Ans):
MRt > A= B lﬁi’fﬁﬁﬁ : overflowﬁfﬁg%ﬂjﬁthere is no space in the bucket for
the new pair (key, element). (page 18, chap8 course slides). EI[JF% bucketfrslotsf]
fﬂ elementsﬁf [N ES FERS ElfJeIementEIfJ‘[ﬁiEJ?ﬁoverflow.

15. 5 @heap sorthL PMARERY 2

(Ans):
I"Jmax heap (=sorting %3 7] » LK sequence- (AT-3F =]~ {l'complete binary
tree > f‘]i‘i{’%zﬁﬁ maximum?ﬁ‘%Z“’EUroot » I F = s pUEf E node & 51 5 i
(EZ EZ}H sequencef|Ifiv— flelementZET- o (L1 F Ry F“ﬁl[ﬂ (1%
elements, 7+ fifmax heap adjustlngE\ij i ulﬂﬁ&’_ﬁli RSPV element
#eadjustZ] root, FLA W & [ripvelement -V i ) Bladjust - 5E UFEZ[
sequenceﬁ‘#[ﬂﬁ"ﬁlﬂf B B@‘ﬁﬁ % % unstable[iYZ}l 44 - (heap sortfi [‘aifﬁ%ifﬂ
heap sort example, p48-53 , chap 7 course slides)

16. =FFTquick sort fiuworst casefel '[P~ #Eisort s ¢ F[F—ﬁt[+ ?
(Ans):



(/p%l r’ﬁ‘gfjé‘%{’v‘[i_ random F# £ET1-AY > =" quick sort 35 f[1 > pivot £L random

Y J] v S RS EE]IE= quick sortf\j\ ;IE*U worst case o 15 2
pivot IV 5™ Tf\J/D R E[H’E]ﬁﬁiﬁf. KQ;‘TU%F' ‘FHI//EE' ] F‘FU sort
B ORI 5 F IO R -

17. riﬁ mininum cost spanningtreef » HF) = RN > RLEISHE T - fivtree
VT~ AP R R RN B ‘?
(Ans):
£ FENETE = H A minimum cost spanning tree » TR M) o SR
Mwige@ﬁwkwmw AJﬁhiwﬂjv“%%@“~LW@ﬁﬁ(
P RRLEE R I It pu i) o g "ﬁ\’“ﬁjﬁ"?@ﬁ%% eIl ) A

http.//en.WIklpedia.orq/Wiki/Minimum spanning tree

18. £4 [T Jrquick-sort kLl P AREAVERET- TR 2 (R4 PO > (ERLZS AT o)
(Ans):
@F%“Er 5-3|] ag, @z, ..., @n fﬁil% ai==a; > Elf[1i<j [fi"] quick-sort fg|
PR Hﬁu ai {1 hE & Vi NI quick-sort kL
stable 1% -

19. £ @hash%%’@ﬁ’:‘l':“—ﬁ‘lﬁi ? PR RLFH [hash function i & Fgyfifi < (5
[ i@]%?ﬁ’:‘lﬁ'?i array[123] ¥ » Z5 4 5E f9fivkey ffikl123 - Elﬁlﬁ—i‘r—g}ﬂ :
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(Ans):

FIRAEL Key fifikl 123 > fEpt TR F A EI V8T 123 {5 3 o T?T\%TEI
binary search - Hash Elfjtzlﬁﬁﬁrﬁ”ﬂ»’F RIETE key iz 0 257 fL5: O(1) EKJEHJ:F'E
[ I ES 2R o [y 5 PRI “3:@1@\[*5%25' > H R T
&L O(n) - Eflin fcﬁﬂ (G

20. random probing " I'| £ | 35 ' cluster {loverflow iy 58 & S S2FECRIEL [ ?
(Ans):
- SRS IR EE R (F(x) +s (1)) % bI'JF jrbucket ™ ii-> 1=i=b
—1 - s (i) fipseudorandom numberi# %+ 45 » F'E F 1~b—1 > 5- §gﬁf’~‘5
L %{F “}Hg@i overflow e 1555 il bucket [[1 > [NIF5Eya D
cluster == overflow~3pd - ]J;lf\_lﬁzﬁx%g [ﬁiﬁd@f\_nﬁ oo

21. ¥~ quick sortf JE{T 5 BB efe |E§% list[left].key <= list[right+1].key?


http://en.wikipedia.org/wiki/Minimum_spanning_tree

(program 7.6)
(Ans):
Quick sort LF [ < pivot i fe by || = 3 =7 (F5 EI5T- {lWEpivot [ fiu > fir 1=
fﬁF“pIVOIJ\EJ » £ ﬁ%%{&#‘j]ﬂil?ﬁﬂ 1 EIE pivot RIS puglpiiA=e
gt PR T RSV -

22. insertion sortfi[¥ [ 7 7% £L0( (k+1)n ), k1% LOO (left out of order) iVgit !,
LTl kL [ PRL K rd?
(Ans)'
FEGT R PO (B L RURCR BRI YT [ T
) '< 11 LOO AT AOR AL O((k+)n) iy 4L O(kn)=O(n)



