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1. What is the height of & complete binary tree with n nodes?

@) [logy(n=17 ) [log,n] () Mogytn+1] (@ [logyn=2)]

3

- Which of the following sequences of 4 binary tree can not uniguely define the ariginal hinacy tree?
{@) preorder and postorder sequences  (b) inorder and prearder sequences

(e} inorder and postorder sequences  (d) level-arder and inorder sequences

L

- What is the minimum number of edges in a strongly connected digraph on r vertices?
@n-1 (B (chn+l (dinln-1)

"

. Given the min heap: 2, 3,6, 5, 13, 15, 18, 16, 17.  Which one is the resulting min heap after 3 is deleted?
(2)2,6,5.13, 15,18, 16,17 (1) 2,17,6,5,13, 15, 18, 16
(€)2,5,6,13,17,15, 18,16 (d)2, 5,6, 16, 13, 15, 18,17

LA

- Which ane of the following problems is not a NP-complete prablem?
(@} Clique problem (b Buler tour problem (¢} Hamiltonian eycle problem  (d) 3-CNF-SAT problem

— * (10%) Consider aset S ofn = 2 distinet numbers {in the runge 1 to »*) given in unserted order.  Give an
O{n) expected (average) time algorithm to determine two distinct number x and v in the set § such that x -
¥ =Z, where Z is given, or determiine that no twe such numbers exist. In as few words as possible,
describe your algarithn and justify its nanning time.

v (10%) BE TR R
(A} (6%) Write an approximation algorithm for the vertex-cover problem.
(B} {4%4) Give the running time and the approximation ratio for your algorithm.
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1. Which of the following is NOT true?

(a) Virtual memory technique treats the main memory as a fully-set assceiative write-back cache.
(k) Virtual address must be always larzer than the physical address.

(£) TLE can be seen as the cache of & page table.

(&) Ifthe valid bit for a virua! address is off, a page fault occurs,

2. Which of the following is true?

(a) Memory-mapped /0 is an 'O scheme {n which special designed 1O instruetions are used to access the
MEMOry Space,

(b) The process of periodically checking status bits to see if it 15 time for the next 10 operation is called interrupt,
{&) Direct memory access (DMA) is a mechanism that provides a device cantroller the ability to transfer data
directly to/from memory without invalving the processar. DMA is alsa a bus master.

(d) In a cache-based system, because of the coherence problem, thus DMA cannot be used.

3. Given a MIPS assembly program, assume the program counter of "beq $4, 58, 8" is 64. What is the new PC if

the branch is taken?
() 52 (b) 72 (<) 96 (d} 100,
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4. Which of the following operation is equivalent to divisian by 2 in two's complement notation, when there is no
overflow o underflow?

(a) arithmetic right shift

(b) arithmetic left shitt

(¢} arithmetic right rotate

(d) none of the ahove,

5. Which ane of the following statement does NOT affect the clock per instruction (CPD?

(a) clock cycle time

(b) memory data bus width

(e} process technology

{d} cache structure,

A - (16%) Consider o five-stage MIPS pipelined datapath with instruction fetch (IF), instruction decode (1D,
cxecution (EX), memory access (MEM), and writs back (WE). Answer the following questions: (A) (3%) Explain
the stuctural hazard, (B) (3%) Explain the data hazard, (C) (3%) Explain the control hazard, (D) (3%) How do we
avoid the structural hazard? (E} {4%) List two methods to resolve the data hazard,

75+ (4%) Given & memory system with 32-bit address. Assume that there are 21 tag bits and § index bits in a
two-way set assoclative cache. (A) (2%) What is the data size of a cache block? (B) (2%) What is the total data size
of the cache system?

| Part C: fESERiT da |

TR wait ( chopstick[]

' e . : it ( cliopStick] (i — 1) % 5] )
=« (&%) For the dining-philesopher problem, the simplest semaphare walk( b pm {

solution is shown as the right. However, this algorithm has the deadlock signa! | chopsticklif );

signal (chopstick[ (i+1) % 3] );
prablem. If now we assign a unique priority to each philosopher, can this | 4 think

pririty-hased approach solve the deadiock problem? Why? | 1 while (TRUE) ;

Ao (6%) Assuming a |-KB page size, what are the page numbers and offsets for the fallowing address references
(provided as decimal numbers): (A) TO82 (B) 3603

71+ (6%) UNIX systems use three bits “rwx" 1o handle file and directory protection. What does *x™ mean for

directory protection?

+ « (6%} In Android, thresds are optimized with the thread poci scheme. What are the major benefits for thread
pools?

e+ (6%) On an Android 4.x smartphone, will thrashing oceur? Explain your reason.
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