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2. (Multiple choice) Which of the following sorting algorithms has the lowest worst-

case time complexity? (5%)

A. Selection sort

B. Merge sort

C. Bubble sort D. Insertion sort
E. Quick sort
[FEzman ] STEMMEREESE P8 > El S 5E e

(7%)4& B3k /75 (Merge Sort )

1. ik

1) HEFFEEIRA—BLTE -
2 MHEmdmest BRAOVRFERTHEF 46 HIAFB

by 7]

(3 EFH20EME AL IHEH TR

3. o

1. BYRIAE 3K

Initial

26, 5, 77, 1, 61, 11, 389, 15, 48, 19

1

[5, 26], [1, 77], [11, 61], [15, 59], [19, 48]

[1, 5, 26, 77], [11, 15, 59, 61], [19, 48]

[1, 5, 11, 15, 26, 59, 61, 77], [19, 48]

2
3
4

[1, 5, 11, 15, 19, 26, 48, 59, 61, 77]

2. #Astable sort °

! Merge & O(m+n) * * 18 mergeSort & O(nlogn) °

5. Please describe the three main components of a CPU. (10%)
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=~ CPU
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CPUR®W "m  SAEEmR > EXHHEE
EHNETARFAEeRNEREIESAZ
¥ o H 48 g @453 %] £ L (Contrl Unit) ~ B4 7
% 4% ¥ 7T (Arithmetic/Logic Unit) ~ % 7 & = o
(Register) ~ 3 32 1% 8 (Cache) ~ & /i 3k (Bus)

% °

@D

Core ™7 /

1. ##/# 7T (Control Unit) @ B F#ZEHALEHETME E TH
A ELENS S BHERE X ROGHER
(1) #EZXPLABBENL
Q #EHERAATHEANEZER

2. H % ##EE T (Arithematic & Logic Unit) @ B EH#EH
HBEAGH I LERATHAEENRE - ALEH
ba o PR W A2 E U
(1) E# ¥ 7 (Arithematic Unit, AU) @ & BHE A Mw:E
B flhohe ik Tk o
(2 ##E T (Logic Unit, LU) @ AR BEAMEEL > 6
fo A AR~ KON o

3. %1% (Register) ' RHEHEHBEELMENENALR
CREHMAACREATHEREMNRBOELE - FROY
HFHBWTF
1 EMmZE (Accumulator) ' ARGHREEL R » CPUE

KRB PRE-—BEEAEREHORNEZETESR
BARERGEEENS T -
(2) 454 % 77 % (Instrction Register) : A RAF & T — 18 BF 4%

6. Compute 1 — 3’ using 2’s complement in 3-bit signed integers. (10%)
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(=) 28y # ¥ (2’s Complement )

H—RBAR MR TAHAREO T X —BARFH

BHHRRBZBFELMARE  BRERNL - E_#HEAZRHKT >

—EaHRARAY R EHG —HEHRET -

UTFTZ2ERAEEHSM AL B ATHIFS:

0000 0101 (5)

EhEMom—mirROEL (1840 0% 41)

1111 1010

BATH B F AT — 3 BEZH Al > 42 —HE

1111 1011 (-5)

ERANBLAR EMERREREY A EZRAHH
FHEARAARAANFEFTX AER M WwEERPT B
ROMATHARERE —f ALY FELRERILH —REp
T T ARAESDIt —HBA % 0 HIE A-128%]127 0 £ 25618
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0O O = = 0 0 O =
o o|la aololo =
OO0 |= =10|l0 O =
|| = =0 |l0O|C|=
0Ol0 = =2 0 0 O =
OO0 = =2 0 0 = =
O =0 = |O|=0O|=

n 1] L[} Il n 1} n Il
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7. What is the height of a complete binary tree with 12793 nodes? (10%)

[FEzanth ] st EMEER=eU[D] P48 B 3R 7T » FH{LE 90%

3. %4 = u#t (Complete Binary Tree) @ RJE Ai#h =t
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10. Please describe the procedure of transmitting a digitally signed message using

RSA and SHA. (10%)

(FEs=ant ] st E RIS —[a] P6~P.7 BA_EERM e - MHI{DUE 90%
RSA x AES hn& iz

LEAHRELF LIS RRIR AW (Session key)

2 BFEREFRE M (Session key) FHERNFEITING ¢
3ERERBEBIRITH2PIE MR (public key) BT &= (Session key ETINE
4P RM2IEREH

il 5 i — (R R

Encryption flow

§>Pub|ic key
Enc t [ Session ke:
7 Sessvon keyi (Rsrx)p ‘i'!SA y o :
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< *RSA ?
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File Content | E':éy Bt \ o3 File Content
(AES) *Session key
! e |
File Content
*Session key

1LEGERERELERNZ R MR(Session key)

2. REAWAE R (Session key) B R AT ETINS -

3 BREABEIRITAA B EM(public key) & & Z M (Session key) EATHE
AREEE2.3MREM

RSA x AES In#iftiz

MRS —ENEREER

Encryption flow

iPublic key

q Encrypt ion
soionter 1 G |-+ S
- , - e Session key?
} | “RSA
. ] : Merge N
File Content X ?A‘g‘)" l File Content
i *Session key

File Content [
*Session key



