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1.	 mthe generalized De Morgan Laws for logic .;Jt 'F ;tl.l!(proposition) tf.J ~~.I! 

10%	 (a) \ix3y\iz ...,P(x,y, z) , ~ tP ...,P(x,y, z) :k."lliltt P(x,y, z)tfJ~ ~.;q 0 

(b) V'xV'y(~<y+l) 
II 

2. (a) *3'1 x (fJ~lJ.t, xl=2 ' xn=3+Xn- l ' ifiJ CII = ~>k ' ~m -1i::lf n j,,~ttif;tt~.;F Cn 
10%	 k-] 

k(b)	 :t~tti<. fl
II 

kr ll 
- , ~t~#(Index)kw j Jfll1-'t ,kAj tf.J1~~~~ k=j-l 0 

keO 

10%3.	 ~J511:ttr ;rJlH1~ RpfD R2 ' *'1.Jt.i~Jt.aA'·ft(reflexivity) 'ft~·ft(symmetry) ,aft.lft 
(antisymmetry) '~i&~/ft(transitivity)'f (fJ~~~/ti 0 

(a)(x,y) E R:1 if2 dividesx +y, wherex andy are positive integers (.n:.~tt). 

(b) (x, y) E R2 if 3 dividesx + y, wherex andyare positive integers. 

4. 1!ttiaO,allQ2, ... ,an, ... 1I;-1I1it;'1' il~IHJ~~:k~ant~JlUif1if;1Jt.;F:t.'V'n=O, 1,2, ... 
10%,	 ,

(a)	 ~A.t~~*~. 12%f,;J.At1J~ 1000 it. ' tkll*tlttJ. ' 4- an~,y:; n If-.f!ti1JitifJ-.t-.. ' 
~;11 Wan (fJit~n~~~(recurrence relation) 0 

(b)	 -t- an.;F~4t~~ n IF-ifJ.fL4-~tt ' 1-:.1. an-an-l.;F~~ n IF-.fL4=-JfiJuit ' .*4tJf4i-lF-ifJ 
~L4-~iJqitkRtr-lF-{fJ 5 -m- ' ~~D ao=3 ~D al =7 ' ~~~ n IF-tf.J~L4-_it 0 

I 

(;11 Wi4~IUl~~ ' jl.;Jt~) 

10%5. (a) till ~ 10 1.tt~ 1.1f.tf.J'I't>~ ' Jt. tP 6 A.il1f~J.! ' 4 A.il1f1b~ ' 2 A.ftt~il~J.!~~iJHb'-' ' 
~M«_A.fttil._«~il.fu~? " 

(b)	 ~ 10 111 ~ *-~~ 4111 +JiJL&. ' .*4V.-111l/J'JlJL&'.i. ~ ~-1iI ' ~Jf::lf ~ y ~?tit ? 

10%6. (a) ~1t k ~ -1[I).n:.~it ' ~.;Jt l k + 2k + ... + nk t~ n j""itif; Big 0 ' Big Omega' .&. Big Theta ' 
$lfp.;JtO ,n ' .&.0 0 

(b)	 ..(f.r;IJ~"itt ' ~.x=x+ 1 tf.JttJ.~kit ' ~.;JtJ~>1i"ittf.J~.&.1I;1iJ'?
 

J-~ 0 ~j(:t. ' 3tt~ n j" ..it 0
 

i=n 

while (i ~ 1) {
 

for j = 1 to n
 

x=x+l 

i =Li/2J
 
}
 

7. (a) ::If -.~t ' Jt. tP ::If 2n 11iP J6 tfJ degree j" 1 ' 3n 1[1) iP J6 if; degree 11; 2 ' n 1[1) iP J6 tfJ degree j" 3 ' 
10%	 ' 

~ r..,4:**~« ~ ~ 11iP J6 ? ::If ~ Y1111it(edge)?	 ' 
(b)	 ~.f.t Wr III tfJJl+ 1.,r£~{fJ t.(the weightof the minimal spanningtree) 0 
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8. ttr 1II(a)(b)(c)(d)(e)~+J!*'IIT III G\ ~ G2 it.~ raJ *4(isomorphic) ? ~ raJ ~*" 10%· . . . '~ ttUt:· ir,r&f.]-J.ll nM 1~ 0 

(a) . (b) .. (c) . . 
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(d) (e) 

,!A. ,i(j), 
<~J · 

10%9. (a) "F 1lJ:Jt:lfJll~R&. M il'~Hj~~#~II1(state transition diagram) • ~~ tlUt:· iif~..t~~ *.~ · 
~ *k.it~{O, l}a~ . 0 0 

(b) ~1ttt-;R-:If 5 1l1~~ ~:If Jll~~.(l-:J.AA.A""~1Il"'lIHl~) • mJ:.J.1:A~'I(~~~)e ~-iV:{a, b} 

0a~~~ * · ~~ *.~tJt;t aa ~ bb (1att 511JJ~;;,~kSo ' 8\ ' 82 ' 83 ' ~ 84 • i1Q 80;t:#l1* 
~~~) 

10. (a) ~;Jtr 111iI~;ft , ~ t!PIP#Liltt(Boolean function)j{x,y, z)~~ • .iE.f;t~(disjunctive normal 
10% fi)' ,onn 0 . 

(b) -M-ffl -FitIII(Karnaugh Map)~~fJl1!'" -fb:flr#.:ft1i-~(Boolean expression) 0 

x y z x,y,z) 

1 1 1 1 

1 101 

1 0 1 1 

1 000 

o 1 1 1 

o 1 0 1 

o 0 1 1 

o 0 0 0 


