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1. (4%) How many zeros are there at the end of the decimal representation of 400 ? % S
(a) 80 (b) 96 (c) 99 (d) 100 | | ?

2. (4%)How many Boolean functions are there with 4 inputs ?
@ 2" ®2* (2" (2"

3. (4%) Which of the following well-formed formulas is not valid under the usual arithmetic
interpretation?
(a) 1#1 2> 2=3 (b) (1=1 = 2=2) <> (2#2-> 1#1)
(a)  (@xVyp(xy) 2 Vydkp(xy) (d)(Vx3Iyp(x,y)) 2> Iyvx p(x,y)

4. (4%) Which of the following languages is not regular? Where A and B are two arbitrary regular
languages,
(a) {a"b"|n=0} (b)A-B (c) { x| Ay with xy € A and [x|=|y|}
(d) {a™] f(n)=n’+n+1andnz=0}

5. (4%) Consider the program S = {x =x+y; y=(y>07?x:-x);}. Suppose after the execution of
the program the postcondition * x >y ™ holds, then which of the followiag conditions must be
true before the execution of § ?

(a) y<0 (b)x>0 (c)x+y20 (dx=y

6. (4%) Suppose f Is an increasing function satisfying the divide-and-conquer relation f(n) =3
f(n/2) + 2n and the initial condition f(1) = 0. What is the asymptotic‘ order of f(n) ?
@6m)  ®»e@lgn  (©6em®) (dem)

7. (10 %) Suppose that a full 4-ary tree has 27 internal vertices.
(a) How many leaves does it have ? [4%]
(b) What is the smallest height it could possibly have ? [4%]
(c) What is the largest height it could possibly have ? [2%]
Note: Single-vertex tree is defined to have height 0.
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8. (6%) Solve the recurrence relation a, = 4 a,.; + 3 a,, with the initial conditions ag=3anda; =
13.

9. (10%) We call a positive integer perfect if it equals the sum of all its positive devisors other than
itself.

(a) Find a perfect number in the range (20,30). [3%)] .
(b) Show that if 2° -1 is prime, then 2°7* (2P -1) is perfect. [7%]
10. (10%) Let A be an infinite set and N the set of all non-negative integers. Show that if there is an

onto mapping from N to A, then there must exist a 1-1 and onto mapi)i-ng (bijection) from A to
N.
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656 App. C Tables

Table Va The Normal Distribution
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1 2,
P(Z <) = ®(z2) =/ U2 gy
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z 000 (.01 0.02 (.03 0.04 005" 0.06 0.07 0.08 .09
0.0 {3000 (.50 0 30m0 (0.5120 u.S1e60 0.5199 {.523Y 10.5279 0.3319 (1.5359
0.1 (.3398 0.543s (AT U.5547 0.5557 1.5596 0.5636 1.5675 0.5714 (0.3733
(.2 0.3793 {.5832 (3871 {.53910 0.5948 0.5987 0.6026 (1.6064 0.6103 0.6141
0.3 1.6179 U621° 16235 0.6293 0.6331 .6368 0.6406 © 0.6443 (16430 0.6517
04 16354 {(163Y1 RSN 6664 0.6700) (1.6736 U.6772 U.6808 (.65 0.6879
0.5 0.6415 , 0.6450 f.HW A 07019 (3.7054 0. 7088 (.7123 7157 0.7190 0.7224
06 (.7237 (1.7291 {17304 0.7337 0.7389 .7422 0.7454 ® 7486 0.7317 (0.7549 l
0.7 (1.7550 (L7611 (1.7642 07673 .7703 0.7734 1.776:4 (.7794 0.7823 0.7852
08 (17881 7910 ERTRIY 0.7967 0. 7993 0.8023 (1,805 0.807% 08106 0.8133 ﬂ
0.9 (8139 (18} 822 1823 0.8264 1).828Y .8315 0.8344) (.8303 (.838Y |
1.0 U413 0843 (8401 {18485 (.8508 {.8331 {}.8354 1.8577 U.8399 0.8621
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1.7 (9354 0.Y304 Y373 {.9582 0.9591] 0.9599 U.Y960% {19616 19623 0.9633
1.8 19631 (1,963 1LY656 1).966+4 (.967] 049678 (1.96356 0.9693 (1.9099 0.9706 1
1.9 9713 (.97 1 19726 49732 0.973% 09744 0.9750 1.9756 4.9761 0.9767 J
2.0 09772 (1977 119783 {978 0.9793 1.9798 {.9803 (.980% IR 0.9517
2.1 (.9521 (1.Ya2e 11.983() (19834 {19838 09842 09540 (.9330 0.95834 .9857
2.2 0.9>01 0980 (19868 U987} 0.9875 09878 0.9881 0.9884 (.9557 0.989()
2.3 (9897 {.9890 1.939% (1,991 (.9904 0.9906 09908 0.9911 0.9913 U.9916
2.4 (L9915 U9y 19422 (.9923 0.9927 (1,9929 (.9931] 0.9932 U993 0.9936
2. (1.9938 4.9940 119441 (1.9943 (.9945 0.9946 0.9948 0.9949 (.995] (0.9932
26 19953 10,9955 10,9956 (.9957 {.99359 0.94960 0.9961 0.9962 0.9963 0.9964
27 (.9963 (1.996n 09967 (9968 0.9969 0.9970 0.997] 0.9972 0.9973 0.9974
R ().9974 (.9973 1.9976 (19977 0.9977 ().9975‘ o 09979 0.9979 0.9950 0.995]
-

9 0.9931 U992 1.99%2 (.9983 0.9954 09984 . .0.9985 0.9985 (L9936 {.9980

3.0 0.9987 (.998~ LY9RT (.9988 0.9988 (.9989 ‘U.")QS‘) 0.998Y 0.9990 0.9990

u 0400 300 7 0200 0.100 (.05 0.025 0.020 0.010 0.003 0.001
la 0.253 £.524 U842 1.282 1.645 1.960 2.054 2.326 2.576 3.090
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