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INSTRUCTIONS: If any question is unclear or you believe some assumptions need to be made, state
your assumptions clearly at the beginning of your answer.

1. What are printed by each of the following C program?
(a) (5%)

void f(int v[ ], int *w, int *x, int y[ ], int z[ 1)
{
w(2] += 4;
printf ("%d %d %4 %d %d \m", v[0], wl[2],x[B],*(yt3),=z[2]});
}
int main( )

{
int e[ ]={10,11,12,13,14,15,16,17,18,19,20};
f(se[2]+4, se[2+4], e, e+4, &e[2]);

}

(b) (10%)
vold g(char al[ ], int k, int m)
{
if (k == m) {
for (int i = 0; i <= m; i++) cout << al[i] << " ";
cout << endl;
i
else
for (int i = k; i <= m; i++) {
swap(alk], ali]); // exchange
gla, k+tl, m);
swap (alk], alil);
}
1
int main{( )
{
char a[ ]="abcde";
g(a,0,2);
1

2. (10%) Suppose four symbols A, B, C, D are input into a stack sequentially. Four PUSH operations and
four POP operations are used for the stack. There are some sequences are impossible output from the
all possible combinations of PUSH and POP. Please give the number of each impossible case with
AXXX, BXXX, CXXX, DXXX separately.

3. (10%) The following numbers are input into an empty binary search tree sequentially: 3, 6, 4, 5, 2, 7,
1. And, then 3 is deleted from the tree. When a nonleaf node is deleted, its inorder successor will replace
its position. Please draw the tree after the deletion of 3.

4. (a) (10%) If we use the heap sort method to sort 14, 4, 19, 2, 18, 7, 17, 9, 16, 13 into increasing order,
the first phase is to build a maximum heap. Please draw the heap tree after the first phase finishes.

(b) (5%) The second phase of the heap sort is to output the solution. Please draw the heap tree after the
first maximum is output and the heap is restored.

5. Given an i-node with ten direct blocks and three levels of indirect blocks and assuming that the sizes
of a pointer and a block are, respectively, 8 bytes and 8 Kbytes, answer the following questions.
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(a) (5%) How many blocks are needed for the smallest file?
(b) (5%) How many blocks are needed for the largest file?

6. (10%) A computer whose processes have 4096 pages in their address spaces keeps its page tables in
memory. The overhead required for reading a word from the page table is 500 nsec. To reduce this
overhead, the computer has a TLB, which holds 128 (page, frame) pairs and can do a lookup in 50
nsec. What hit rate is needed to reduce the mean overhead to 100 nsec or less, assuming that the page
table is consulted only if there is a miss?

7. (10%) A disk has 10000 cylinders, each with 10 tracks of 512 blocks. A seek takes 1 msec per cylinder
moved. If no attempt is made to put the blocks of a file close to each other, two blocks that are logically
consecutive (i.e., follow one another in the file) will require an average seck, which takes 5 msec. If,
however, the operating system makes an attempt to cluster related blocks, the mean interblock distance
can be reduced to 2 cylinders and the average seek time reduced to 500 microsec. How long does it
take to read a 100 block file in both cases, if the rotational latency is 10 msec and the transfer time is
20 microsec per block?

8. (10%) A computer has 8 GB of RAM allocated in units of 4 KB. How many KB are needed if a bit map
is used to keep track of free memory?

9. (10%) A machine has 48-bit virtual addresses and 32-bit physical addresses. Pages are 4 KB. How
many entries are needed for the page table?
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