( 4A8 M 8 ) % [ A% =2 R

BEiEEMIRKS
ANt+tesEETNRESRARA

% EIRIEIGETRRR ' . -
a5 FHREHEPRE g B - B # 8 @ EHE MRS

. Consider the case that a circularly linked list is used to implement a queue and a pointer is used to
point to a node in the list. Which node will be pointed? Why? (3%)

What data structure do we use in implementing an iterative depth first search? (3%)

3. Show the final max-heap and 2-3 tree after successively inserting the keys 2,7, 8, 1,3, 6,4, 5,9,
10 into an initiaily empty max-heap and 2-3 tree. (10%)

4. Complete the following C function which swaps the left and right children of every node in a binary
tree, where the root is pointed by ‘7", and the left child and right child are pointed by “left” and
“right” respectively. (9%)

Tree *swap-tree(Tree *r)
{ if{ r 1=NULL)
{ (1) ;
92 ;

(3) ;

}

5. In C, the following expression will sometimes prodnce a divide-by-zero run-time error. True or
False? Why? (5%])

If ((s==y} [| (/(x-y)>0)) printf"Hahn");

6. Suppose you have to multiply two large square matrices A and B using a virtual memory system. How
would you lay the matrices out so as to minimize your program’s working set size, assuming that your
program can generate the elements of A and B equally conveniently in any order? (3%)

7. Give an example to show to implement information hiding in C (not C++). (7%)

8. In programming, we oflen heard the following two opposing opinions.
(1)"Memory management is so important that we cannot trust the programmers to doit”
(2)"Memory management is so important that we cannot trust the-system to do it .”
Explain and give one programming language as an example for each apinion. (8%)

9. 15lii{id process P1 fU P2 LA Semaphore 51 * $2 BAdR= P+ V operator TR - HfE=t

T
PRODUCER PROCESS P1 CONSUMER PROCESS P2
PRODUCE CONSUME :
P(S2)
- (produce item) - (remove item
+ form buﬂ‘cr)'
) P(S1) '
. V(S1)

- (put item in bufler )

(consume item) .
V(82) '
GO TO PRODUCE GO TO CONSUME
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Event Actions Semaphore Values

0 . 2 0
1 P(S2)
2 P(SI)
3 V(82)
4 P
5 V(SI)
6  V(S2)
7 P(SD
8 V(52)
9 P(S1)
10 P(S2)
11 V(S

LARNERLE Event |+ 3 + 9 ¢ 11 AUISTIBANS ARG R R EBWRE 7 (%)

10. 7E— {8 demand paging BY{7 52 Rith » BRI A4 P L sfEna 7 AR =8 frame HPALARF frame
B A RALEST page © SEEAE —FEMTZ LA T 1T page NS+ § (reference) 3CHEMR ©
7,0,1,2,0,3,0,4,2,3,0
435U FBELL FIFO + LRU J: Optimal ff) page replacement algorithms (AT tEmaY E R AT Ay
page fault #9¥E - (8%)

11. 7F Deadlock Avoidance 751t FTIR(A banker’s Algorithm SEE X E R SAARD

¥
Allocation Max Available
A B C A BC A B C
PO 0O 1 O 7 § 3 3 3 2
PI 2 0 © 3] 2 2
P2 3 0 2 9 0 2
P} 2 1 1 2 2 2
P4 0 0O 2 4 3 3
A T 7E R -

aFifih A > B - CZHAFRRESHAE? 2%)

b UL AR E AR BN L NI L RIRR 7 (2%)

.25 PO HBH(0,2,0) B3R (request) + BT MFCIFMIT M RHBNTLZARM? (%)
43 PlBHERQ2,02) ' EETHRANTIARAMBN TR ZRB? (2%)

12. Bl HTTP sHERW A0y ER - (B%)
LR HTTP 488 aias L X 2Rl ? (7%)

13, SRS E B (client-serven) SUNTEMFRIRBS IEFIAUBRINE 7 (5%)
DR aTHERIEEZ3E - (5%)
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