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1. (10%) Is the logical expression (pA—g)v(-pvg) a tautology or

not? Prove your answer.

2. (10%) Given three sets 4,. 4, and 4,, show that
[A, U A, WA =4 |+ A, |+ A, - |4, N Ay | =14, N Ay =4, N A+ A4, N A, N A

where [S| denotes the number of elements of set S.

3. (15%) Please solve the recurrence
T, =6T

n n~1

-87 ,, 2<n=sew
with T, =3 §0 T, =4.
4. (15%) Show that the number of faces (or regions) in the simple

planar graph is at most 2|V|-4 where V denotes the set of vertices
in the graph. (Hint: Using Euler Formula and deriving inequalities)



315901 ~ 315801 ¥ 2 "A# X

% Fri 48 %]

#t

8

RILsMBBREALTAEFERE LA ST 4 88
S BMIEABLTABEN - SEMGa
BRI

5. (20%) Give a computer system A with the following specifications:

Measurement Value

Tt = time to access TLB 0

Tm = time to access memory 1 microsecond
Td = time to transfer a page to/from disk 10 milliseconds =

10000 microseconds

Pt = probability of a TLB miss 0.05

Pp = probability of a page fault when a TLB miss occurs 0.0005

Pd = probability of a page is dirty when replaced 0.2 J

The TLB is refilled automatically by the hardware on a miss. The TLB is only accessed once per
reference. The page tables are kept in physical memory. When there is a TLB miss, looking up the page
table requires one memory access. Assume that the costs of the page replacement algorithm and

updates to the page table are included in the Td measurement.

What is the average memory access time (the time for an application program to do one memory
reference) on System A7 Express your answer symbolically and compute the result to two significant

digits. Show all steps of the computation.

6. (15%) Given a linear probing hash table of size M = 7, insert the following keys into the hash table
with the hash function f{x) = i % S, where x is the iy, letter of the alphabet. Show all steps of the

computation.

x P R 0 B 1 N G
i 16 | 18 15 2 9 14
fx) | 1 3 0 2 4 4 2

7. (15%) Fill in the missing information below with the LRU (Least Recently Used) page replacement

algorithm. Use a dash “— to fill in blank locations. Note: Choose the frame with the lowest frame
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