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1. {8%) Munually execute the following C progeam. What's the result returned by
miyiterp(5) 1n the main program?

it sptery fre)
int m;
]
retarn imysteryhelper( 100
i
int mysterphelpern s
int ns;
i
i (n == 0} retarn s
alse |
return (mysteryhelper ( n-1, s) +
mysteryhelper ( n-1, 23);

L. (16%} Manually execute the following program.

{a} If by assuming Call-by-MName in the parameter- passihg, what's the valoe o
the array & and the variable I {of1]=?.a{2} "*c}1]1="7/=7} in 1bc program
point T E?

program paranieter-passing;
Yar [ Intcger,
. array [1..3] of integer;
procodun:  mess(y | integer);
Vil ! amleger,

begin
vi=rv+|;
aft] = 5;
i =5,
v.=uTl:
end;
beEin
for iv= 1 10 3 do afi} -
a[2] - 1tk
i 2;
tealali]l:
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(b} Similarly, manually execute the program above. IF by assuming Call-hy-
reference in the parameter-passiog, what's the value in the amay o s the
varable 7 {af 1 1=".a/21="a{3]=7.7=7) in the program point "i"?

3. {20%:) You can use either Paseal or (7l apswer this protlem,

A linked (13t consists of 8 colleciion of elemcnts called nodes, cach of which stores
twor items of information:

(i) a dota value of the list, and

{1} 2 ponier, whose value 15 the address of the node cottaining the next dala
value in the list,

(a) {(4%) Dicfine two data types node ptr and Listnede, where s vanable ol 1ype
node_ ptr can be used as a pointer W a varnable of type listnode and a variable of
ype listnode consists of & real number and a pointer of type node_pir.

(I} (3% ) Wrile a procedure (or function} Exchange. The procedurs can be used to
exchange the contents of two vanables of type node_ptr,
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{c} (3%} Write a function Find Tail which can be use to find the last node of a
non-empty lisl, {Sec Fig, 1.) The function takes the pointet to the It node of the

list as input. The output retamed by the function is the pointer 0 the kst node of
the list.
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Fig. 1.

{d) (10%) Write a procedure (or function) Reverse _List thal can be use to reverse
a list. (See g, 1) {Mote that the input may be an ampty list)
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4. (5%) Let Y be a pre-defined conswant and A be an array declared ns follows.
var A areay|1.431, 1..¥] of integer.
A & bwo-dimensionsal amay of 432 ows and Y eolurmns *f

Asswne that A i3 stored in raw major ocder in the main memory and cach integer
necds two bytes. 17 A{S, 4] is stored at address 200 and A[111..12] is stored at
addross TURT2, what is tha value of ¥

5. (5%) Show how five 2-to-1 multiplexers {with no added gaics} could be connected
o {orm a 6-to=1 MLUIX.

&. (4%} The intermal connection diagram for a PLA 15 given in Fig, 3.
(a) Wntc the equation reatized by the PLA.
b Specity the truth able for & ROM which would realize the ssme functions as
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7. (5%) The fotlowing netwotk shown in Fig. 4 implements a coupter in which sach
llp flopisa T flip-flop, Assume the initial siate is O, Give the counting sequence
of the counter.
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R. (3%) Which of the following sets of operations are functiomally complete 7 (Yo
may Assume that § and | are available as gate inputs ) Justily your answers.

(2) DR and NOT

(b} AND and QR

(o} Exclusive-OR and OR
¢{dy Equivalence and OR

9. {16%) Prove or disprove the following statements.

(2} The running time of the straightforward recursive method for computitg
based on the recursion, £, = F_, + &, is O{r".

{b) The running time of quicksert 15 (") when the input array is sorted in
NoNinCreasing arder,

(c) The prefix form of the inlix cxpression AB**C4 %E-A*C is
AR ROC*DE*ACC

(d} We can implemment a stack using one queve,
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10. (6%} Suppose that we have numbers between 1 and 1000 in a binary search tree
and want to search for the number 363, Which of the following sequences coutd
neet be the sequence of nodes examined?

(2) 2, 257, 401, 19¥, 330, 344, 197, 361

() 924, 220, 911, 244, B9E, 258362, 363,
{c} 925, 202,901, 240, 912 245 363,

{d) 2, 399, 387, 219 266, 382, 381, 278, 363
(e} %35, 278, 347,621, 299, 392, 358, 361,

kL {6%%) Give an efficient algorithmn fo determing if an undirected graph is hipartite.

A bipartite graph is an undirected graph G = [V, £). o which ¥ can be
partitioned into two sets V) and ¥, suich that /i, v £ implies either u £ ¥, and
veVoourve Vo andu e v,




