1 S M AR 107 2F BRI REZw al e

BB SIEREREFRRS &P B LREEAR

S E Gt E &
ZSESRY - 100 588 AR AR - 100 5 =

|. [20%)] EEE (BE2 70 - 10 &H)
1. MAUEHEREVEC B AS (cache) B “write back " # I 5n BRI & A 5R?
(A EREWE 2RI RS
(B)#Z {2 2 Y& 158 (block) T2 # BN 5 71 & 4 55 2 GC 1R B2 (memory)
(C)write back #HILL write-through 14l 24 S 1F
(D)write back o] LB R IR EVED & 5% (cache) L EC B AS (memory) P Y & Rl — 2

2. ALUIEEE 754 Bit52E 2B LI MRV 32 170 &K} 0100 0001 1000 1100 0000 0000 0000 0000

ENERTEUNEEEHF?
(A) 1.00011*213%

(B) 17.5

(C) Not a number

(D) 0.00011**2131

3. EREVECIEEE (cache)Z B Z RN TR ZMFTA &1 (block) - 755 | REWIFE miss?

(A) Capacity misses
(B) Compulsory misses

(C) Conflict misses
(D) Conference misses
4. THERBIE EME?
(A) Pipeline:2 ] F31& Nthroughput 2k L4 Z= 20 BE
(B) Predictiontl o] L 52 2= # R control hazards

(C) Forwarding ¥l of DL 5t & ## 7R 15 < B A data hazard

(D)EEMIPSEZET S - & 1 1R R IEBbranchAIM T4 R - TP RS RIEWBPE ER B2 FIEXERE B

5. BELPUH W RS A o] L4 E control hazard?

(A) Stall
(B) Branch Target Buffer
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(C) Branch Prediction Buffer
(D) Forwarding

6. EEANAYBIHEELENAZ =0 (initial bootstrap program) - —f% 2 BT F IAER] R?
(A) SRAM (B) DRAM (C) Cache (D) ROM

7. ECRERSEANTHRIIEIRES - 2HEFHELBES—EEES?
(A) Heap (B) Stack (C) Code (D) Data
8. DU Mo iiEE o] DUNMNMREC IR BS EAEE AL E /Y 1/0 WAL
(A) Dynamic Loading (B) Time-sharing Kernel (C) Memory-Mapped I/0 (D) DMA

9. PUMarigfin B2 NtRpE HAE VRO S A LEBUS A R 2
(A) Dynamic Linking (B) Micro-kernel (C) Copy-on-write (D) Demand Paging

10. 225K Process REEEAZSIMENHEABZR - 2T 2B HATOHEAER - /R 7 #
BR AU A8—7& Deadlock 5 - LL2Z%| Deadlock Prevention?
(A) Mutual Exclusion (B) Hold and Wait (C) Circular Wait (D) No Preemption

1. [80%] RIZE (BB 105 - H 8 &)

1. FERENECIEES (cache) K/N\EIE T - IR HRENECEAS & 5 (cache block)iZ #1E AR - I

B2 288 ===

miss rate 21 miss penalty BB EE T E - Bl

2. A—1E 32 Byte B direct-mapped REVGCIE S (cache) - &R EVEC 255 (& 32 (cache block) 7 1
& word - ¥R EIRRE R 7 IV N IECEAS word fiZ1LE : 22, 6, 26, 6, 16, 8, 26, 16, 8, 6 + 75
miss rate {110]? (W7ELE FIHEEEIR)

3. —{ES]AAH 16KB ERIAY 2-way set associative REVECIEES - DL 32 Uyo et - HEEHE
IVEC 1R AS (@ i (cache block)7% 16 1B word - 7 7 & ETEEIRINESE - £EEZZ/DUITH
h#EA2? (822 Valid bit ~ Tag ~ 70 Data)

4, NIRE—Ebranch IET—ERBIRLIEMU MR NT, T, T, T, T, NT - ELLNIIRY two-bit A9

Branch Predictor Buffer 8l It branch 5 <8917 - EEHIRAREREE L N BRUIKRE R #4A
B FEEREBRRBEZE - ERESIHT? (WEL THESERE)
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5. Round-Robin (RR)A Shortest Job First (SIF)Z1FE &P miEE RIBIMEEEA © 55ER
ME BB ERFS -

6. Virtual Machine (VM) X Container @Elnat 8 PEZHER(CII - EEELEGIZRIBM
EHEE -
7. 1317 Demand Paging fF - e A LL MY Page Reference String :
0,7,1,2,0,3,0,4,2,3,0,3,2,1,201,7,0,1
(). [TEERN FEEERZSREM Page Fault? mB K2
(b). fOIRE{ER N B EL &P REM Page Fault? &/)#2k?
(c). &5 4 {8 Frames - #F3 LRU B9 Page Replacement JEE& AT - & ES 4K Page Fault?

8. f£ CrE= P IJLIMALLN =" %59 Function Calls 2R#ETIEZEFH
(a). C API #1 fopen()/fread()/fwrite()
(b). 1/0 System Calls %1 open()/read()/write()
(c). Memory-Mapped File 1 open()/mmap()

a8 LR — MRV B TR, -

Not taken
Predict taken Predict taken
Taken
Not taken{ [ Taken
Not taken
Predict not taken
Taken

Not taken
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1. Consider the following program segments. How many times is the print statement executed in
them?

(@) (4%) fori:=0to 10 do (b) (4%) fori:=0to 10do
forj:=ito 10 do forj:=0toi-1do
for k:=jto 10 do fork:=0to j-1do
printi+j+Kk printi+j+k

2. X, ye{l,2,3,4,6,12}. Let R betherelationthat xRy if x|y.

(a) (4%) Determine whether R is reflexive, symmetric, antisymmetric, or transitive.

(b) (4%) Show the Hasse diagram of R.

(c) (4%) If a topological sorting algorithm is applied to the Hasse diagram of R, list all the
resulting total orders.

3. How many integer solutions are there for
(@ (5%) w+x+y+z=12, w>0, x>1, y>2, z>3.
(b) (5%) w+x+y+z=12, 0<w<2, 1<x<4, 2<y<6, 3<z<8.

4. (10%) Use the Principle of Mathematical Induction to show that ne Z, Vvn>1,

3nf:4k =4" -1
k=0

2
5. (10%) Use a combinatorial argument to show that Z[ J(n " kj [ nnJ’ vn>0.

6. In the design of search engines, typically, the first step is to construct an index file for the
documents collected. For example, given a document with the following content:

Mary Jordan is faster than Mark Lewis

An index file contains a data structure to assist the search for the documents that contain given
keywords (for example, “Mark™ is a keyword in this document). For all the keywords in this
document:

(a) Please show how to generate the binary search tree. (5%)
(b) Please show how many comparisons to find the keyword “faster”. (3%)
(c) Please show how to generate the AVL tree. (7%)

%:E’\éﬁﬁgﬂ% % 1 E AN 3 E
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(d) Please show how many comparisons to find the keyword “faster”. (3%)

7. Given the following graph:

(a) Please draw the linked list for each node in which the linked list includes only the first-level
neighbors of each node (i.e., each node’s directly adjacent nodes). (5%)

(b) Then starting from node 5, use the linked lists generated from (a) to show how to print the value
of each vertex by the Breadth-First Search method. (10%)

8. Is the following a correct equality? If yes, please prove it; otherwise, please show why it is
incorrect. (5%)
n32™ + 1051%3" = 0(ni2")

9. For two matrices a and b of size n x n, please compute the time complexity of the following
statements. (5%)

int i, j, k, sum;
for(i = 0; i < n; i++)

{
for(j =0; j < n; j++)
{
sum = 0;
for(k =0; k < n; k++)
sum = sum+a[i,k]*blk,j];
cli,j] = sum;
}
}
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10. For the following B-tree of order 3, please show the results after deleting <5, 65>.  (7%)
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