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1. (7%) The thyes bit patterns 01101000, 10000010, and 00000010 are representations of the
mﬂmhm’smhmmammdm&gm&tﬂmﬁngwmmwmﬂn

following, but not necessarily in that order. What is the common value, and which pattern is in
which notation?

Bit pasitions
High-order end T Low-ordar end
Sign bit
Exponent in excess four «
Mantissa €

2, (8%) Using the above eight-bit floating-point format, what would be the result {in decimaly of

computing thesum 1+ + L & 1 +z-; from left to right? How about from right to left?

8 8 8

3, (15%) Given a machine language described in the following. Each machine instruction is two
bytes long. The first four bits constst of the op-code; the last 12 bits make up the operand field.
The table that follows lists the instructions in hexadecimal notation together with & short _
description of each. The letters R, S, and T are used in place of hexadecimal digits in those fields
representing a regisier identifier that varies depending on the particilar application of the
instruction. The letters X and Y are nsed in lieu of hexadecimal digits in variable fields not
representing a register, '

Suppose the following program, written i the above-described machine language, is stored in
mnn memory beginning at address 30 (hexadecimal). ‘What task will the program perforn when
executed? .

2003
2101
2200
2310
1400
3410
5221
5331
3239
333B
B248
B038
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Example: 14A2 would canse the contents.of the memory ccll Jocated at address
A3 t0 be placed in regiseer 4.

2 RXY LOATD the pegister B, wich the bic pattern XY

Exgmtple: 2043 woudd cause the valoe A3 ro be placed in register 9.
RXY ﬂDEEﬂ;:bupamﬁmmdmmrlhﬂnmmcd!whmadd:mu
Euuph 3581 wonld canse the contents of register S tnh:plm:dmd:t
mamery cell whose address i B1,

4 RS Mﬂﬁmhtpmﬁundmuﬂsmktnm:ri
Eﬂﬂfhi&&iﬂﬂﬂﬂﬁ:mﬁmhmhn@dmuw

5 p:Lxy wﬁhﬂmmmSMTnﬁm@ﬁqmmﬁﬂm@k—

ment representations and lexve the reqelt in register B

Exmpde: 5726 would camse the binary vahues in zegisters 2 and 6 o be added
and the sum placed in repiner 7. :

& EST ALD the bit patoems in registers 5 and T aa though ey reproscnted valoes in
notition and beave the foatng-point resolt in regisoor B

Exumple: 634E would cagse the valoes In regiters i:ndEmh::dd:du

ﬂmuagwntﬂhﬁmdﬂm!dukmmdphﬁcd
7 RST OF. die bit patterns in registers § and T ﬁl‘:rﬂultmr:ﬁﬂ:r:ﬂ.

Enrupk?@iwnddwthﬁmnhﬂfﬂhnghmﬁr@mnﬂ

and 4 to be placed in register C.
B RS AND the bit patterns in eegister § and T and place the resulrin pegister B,
hﬁﬁpk%mﬂdﬂmﬁm&m&mﬁmﬁmi
- 5t be in register ()
9 BET . rqhm'ﬂ. ﬂl:htpaminugﬂﬂl$demdphuﬂmrmﬂtm
Exmnile: 95F3 woold camse the cesule of BRCLIISIVE ORimg the content of
_ regasters F and 3 torbe placed in register 5.
A ROX BOTATE the bit pattern im register B one bit 1o the right X tincs. Each me
phace the byt that started at the low-oeder end at the high-order end.

Mphmawwﬂwh:mﬁrtﬁmimh:mﬂﬂﬁum
the right in 2 circolar fashion.

B RXY mmﬁ:mmmﬂuwﬂum}ﬂfﬂmw
partern in register B, ix oqual to the bit patrern in eegister owmber 0.
Otherwise, confinne with the normal seqeence of execution.

Frample: B43C would first compare the contents of register 4 with the con-
tents of regiséer 0, I the two were cgual, the txccution scquence woald be
atrered so chat the next insraction cxecuted would be the one focated at
ineraory address 3C. Oeharwise; progas execntion would coatinne in it
oot . :

- Example: COS0 woald caus: program exemsion fo stop,

4. (10%) EIHFHE
(a) DMA is the ability of CPU o access rnemary directly.
(b) In & real-time system, the dispatcher divides CPU time mto time slices for multipte
programs in the memory.
(c} Cisan object-oriented programming language.
{d} Prolog is 2 declarative programming language.
{2} Relational model is the moest popular database today.

5. (15%) MY
{a) Paging is (1) part of operation system (2} application software (3} utility software (4)

ghell prograin {5) part of 'O system.
{) You can run a program larger then 64M on 2 64M RAM computer because the

operation system (1) has a loader (2) supports dynamic link library (3} supports virtual
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memory (4) is on a local aree petwork (5) has object-oriented kernel systeny

() ‘Which of the following statement is trus?
{1} Both C and Pascal are based on regular grammar,
{2) Both C and Pascal are based on context-free grammar.
{3) C is based on context-free grammtar and Pascal is based ¢n regular gramenar.
{4) C is based on regular grammar and Paseal is based on context-free grammar.
{3) Mone of the abowve.

{d) Maching languages are (1) functional (2) objent-menmdﬂ}:mpmﬁ{#}dmlam
{5) high level progrmmming langvages.

(©) SQL (Structored Query Language) (t) is a navigational language (2) specifies 2
sequence of raw relational operations (3) is a declarative language (4) is a low level
programming language. |

6. {4%) Describe the four parts of a typical URL:
hitp-ifmozart. aw.com/anthors/Shakespeare/Romeo.hitm]
(a) bity  (bymozartaw.com  {c) anthors/Shakespeare/  (d) Romeo.hitml

1. (6%) Describe how the bootstrap is executed and where the boatstrap is located.

8. (69%) Judge the following statements and explain your selection,

(@ [Yes [J Mo (I} The greedy algorithms for finding the shoriest path between two
nodes in a network reqaire the lengths of all edges to be non-negafive, (1f e is chogen,
answer (b); otherwige, answer ().} _

() [Yes [1 No []J] To meet the non-negative requirement, one can add some large
cnough value to each possible negative edge. This approach will help the greedy
algorithins to find the shortest path between any two nodes. '

(c) Using en example to iHustrate how Dijkstra’s or Floyd's algorithm works in finding the
shortest path in presence of negative edges. )

9, (8 %) Assume n is & power of two and (1)1, derive the closed form for
Wn)=2%4nd) +n* by, Mm.

16 (11 %) Fignare | shows a partially ordesed binary tree. The value stored in each node is no
less than those of its children nodes, This balanced tree can be implemented efficiently using
sy array structure called heap, as illustrated in Figure 2.

B5 0% s

Figure 1: Partially ordered e with 10 podes. Figure 2; Heap for Figure 1.
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{a) (3 %) What is the visiting sequence of nodes when the tree in Figure 1 is pre-orderiy
traversed? What resvits will be mnder both in-order and post-order traversals?

(b) (2 %) Which positions could be occupied by the 3™ largest value in some heap of size
107

(c) (2 %) Which positions conld be occupied by the 3™ smallest value in some heap of size
107

(d) (2 %) I we insert the values, 3, 1,4, 1, 5, 8, 7, 2, 6, 3, serially int¢ an empty heap, what
wotlld be the comtent of the heap (like Figure 2)?

(2) (2 %) Niustrate how the heap-sort algorithn sorts the heap shown in Figure 2.

11. {10 %) In common programming practices, recursion that enzbles a fimction or procedure to
call itself can improve the modularity of the design. As an example, the Fibonacci numbers:
b, TN

2 ' can be programmed as a recursive function, in addition to
using loop iterations.
fa) (3 %) Write the funciion in some programuning langnage of your chaice (or in pseudo
code) to compute the Fibonacei numnbers recursively.
(b} (3 %) Approach the finction using foop iterations.
(c) (4 %) State the'pros and cons  (FE.# & & ) of both approaches.



