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1. 	 (20 子。)Assume that there 帥 11 coplanar straight lines. No two ofthe lines are 

parallel .md no three ofthe lines pass thruugh a common point 

(1) Findarec叩開cerd叩開 (orsystem)thatde切吋bes the number of disjoint 

areas into which the lines divide the pl血e 

(2) Solve the recurrence 叫ationin (1) 

2. 	 (20%)R is a rdation onX R is symrnctric and tr阻剖tive but not reflexive. Assume 

that 閃? 2. Define the relation R' on X by: R' '" X x X - R. Prove or disprove if 

R' 的(1 )reflcxi珊， (2) 可 mmcu泊， (3) anti-symmetric , (的甘ansltlve 

3. 	 (10%) lJesign a nondeterministic fin臼 state machine that accepts al1 s前nngsoy位 

{O,l} thatbcgin01 a吋 ωntainllO 

4. (1 肘。 )Constructan optim叫 codeforthe 倚仗。fl甜ers in the tahle. (Hint: you c且

叫cHuftìnancode.)
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5. 	 (IO%)(I)Suppose that there 的 a∞mput研 shopthatoftersaserviceto diagr闊的

叫rnputcrvl凹的 Suppose that approximatcly 15% ofthe customed computers 

havethe αV叮us. Furthem1ore，的e computers that have theαV1ruS， 

approximately 95% have the 戶 virus. As for those which do not haveα 

virus, 2 % approximately have theβ 訓ru， 曰nd the prohability that a 

custom臼 computer that has thc αvirusifithastheβYlruS 

(2) Suppose there are three persons who ea<.:h randomly chωse apersonal 

心mputer among 12 consec\ltive persona1 computers in a comp以前c\assroom 

\Vhat is the probability that the three chosen pcrsonal computers are 

consecutl、 e'!
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6. 	 (1)(5%)Show that NAND gale is a functionally com叭叭esetofga!es 

(2師%)Use NAND gates only 10 design the exclusive-OR operation 

(3)(5%)An intemational Standard BOük Numher (ISBN) uses 10 characters 

separaled by dashes. An ISBN numher consists of a group code, a publisher 

code, a code 10 un問uely identify the book and a check character. Thc ch四k 

character is nsed to chcck thβvalidity of an ISBN number. τhecheck 

characteriss mod 11 , whercs isthc sumoft扭曲叫“git plus two times the 

second digit plus three times the third digit, ." P 田 nine times the night digit 

lfthcvalue 的 10 ， u咚e X for the check charac{cr. 、，Vhatisthcche到ckcharacter 

for the ISBN 0-13-089008? 

(4) (5%) Giv叩 that a, b, Z, 11 are intcgers. It c岫 be shown that 

ah mod z "" [(0 mod z) (b mod z)] modc 忍
 

Use lhi~ fonnula 10 ca1culate 57228 mod 713 


7. 	 (1 0%)(1)Count exactly the number of critical operations in the pseudocode 

fragment. The critical operations are at lincs 6, and 7 

(2)Then tìnd the complexity reference fUI1 ction (big-O, or e) for the number of 

criticalope叫開ns. For the big-O or 8 part，時pl，由 30 byn 

1: i=O 

2: count=O 


3:sum=O 


4:whilei<n 


5: 	 forj 也 1 tu 30 step 1 

6: sum=sum+j 


7 叫叩t~ 叩unt+l
 

8: cndfor 

9: i ...., j + 1 

10: endwhile 


