Solutions
Tutl
@B ~r(A-->B)->A'=B"*"A'vB)) VA'=(B "A’) VA’
=BVAVA' =T

A B A B A->B B"*"(A->B) A*"(A-->B)->A’

(2) Prove(N’ " (F vN) M (A’ --> F)) --> A isatautology
LeeP=(N'""(F vN)" (A’ -->F))

NFA N NAFVN) A->F (N F VN A -->F) P->A

TTT F F T F T
TTF F F T F T
TFT F F T F T
TFF F F F F T
FTT T F T F T
FTF T F T F T
FFT T T T T T
FFF T T F F T

(3) ThequestionQis Q=A"Bv A’ ~ B’? The following is the truth table for Q and
the response from the asked guard.
A: The asked guard is honest
B: Door 1isto freedom

A B Q R

TT T T If answer isyes, go to exit 1
TF F F If the answer isno, go to exit 2
FT F T

FF T F

(4)

(for some x)x>0 " (for some x)x<0 istrue
(for some x)(x>0 " x<0)) isfalse

(for al x)(for somey) x<y istrue
(for some x)(for all y) x<y isfalse



(for al x) (x>3 -->x>2) istrue
(for some x) x>3 --> (for al x) (x>2) isfalse

(for al x)(x>0)" = (for all x) x » Oisfalse
((for al x)x>0)" = (for somex) x » Oistrue

Tut 2
(1) H(X) : x works hard. R(x) : x isrich.
(for al x)(H(x) --> R(x)) (for some x)R’ (x)
 H@-R® R@
"""""""""""" wa

(for some x)H’ (x)

2 T@)=0
T(2n) =2T(n) + 2n-1
Prove T(n) =nloggh—n+1

Basisk=1.

T(1) =0 by def. By theorem T(1) =0-1+1=0.

Inductive step. Suppose T(n) istrue.

T(2n)=2T(n) +2n-1=2(nlog.n—n+1)+2n-1
=2nlog:n +1
=2nlogn+2n—-2n+1
=2nlog2n—-2n+1

(3) F(0) and F(1) are straightforward.
Suppose F(n) is given by the formula.

F(n+1) = (Usart(5))(L+sart(5))/2)" - (Usari(5))((1 - sart(5))/2)"
+ (Usart(5))(L+sart(5))/2)™ - (U/sart(5))((L - sart(5))/2)"
= (Usgrt(5))((1+sgrt(5))/2)™* ((1+sart(5))/2 +1)
(L/sqrt(5))((1- sart(5))/2)" ((1-sqrt(5))/2 +1)
= (Usgrt(5))((1+sgrt(5))/2)™* (3+sart(5))/2
-(Usart(9))((1- sart(5))/2)" (3-sart(5))/2
= (Usart(5))((1+sart(5))/2)™ ((L+sart(5))/2 )*
- (Usart(5))(1- sart(5))/2)" *((1-sart(5))/2)*
= (Usart(5))((1+sart(5))/2)™
- (Usart(5))((1- sart(5))/2)™*

(4) C(n+1, k) = C(n, K) + C(n, k-1) = nl/((k!(n-K)!) — nY/((k-1)!(n-k+1)!)
= nl/((k-1)!(n-K)) (LK + 1/(n-k+1))
(n!/((k-1)! (n-K))) ((+1)/((k(n-k+1))
= (N+1) V(K (n+1-K)!)



Tut3

1) s={1,2,...,30}.
C={3,5,6,9, 10, 12, 15, 18, 20, 21, 24, 25, 27, 30}
A={3,6,9, ...,30}. B={5, 10, 15, 20, 25, 30}. A« B ={15, 30}
C|l=14=|A|+B|-|]A* B|=10+6-2=14

2 AUBUC|I=|(AUB)UC|I=|AUB|+IC|-|[(AUB)* C|
=|A[+[B|-|A* B[+ [C|[-|(As B)U (A< C)|
=|A|+B|-]A* B|+|C|-(JA* C|+ B C|-]A« Ce B+ Cj
=A|+B|-]A* B|+]|C|-[A* C|-|Bs C|+]As C+ B

(3) Suppose theorem istrue for n.

[A1U AU ... UAUAR|= JALUAU ... UA+ |An]
-J(A1U AU ...UAp) s Anyl

= AL+ A2+ ... AR - JAre Agl- .- |Anae Aflt ..

+ o (CDYAIE Ane o At .+ (DAL Age e A
leil<..<iken

+ [Ana]

- (|A1° An+1| + |A2' An+1| + ...+ |An° An+1| - |A1' Aoe An+1| - - |An.1 e A An+1| + ...
+ o CDMYAe A oo A Ap o+ ((D)YALe Aze e Ap Ana)
le il<..<iken

= [Aql+ A2+ . Al - JALe Ag- - JAne Al .

+ o (CDMYAIE Ane oo At CD)™HALe Age e Al

lei;<...<ie n+l

(4)abc bac cab dab If youread column-wisefrom left to right
abd bad <cad dac they areinlexico-graphic order
acb bca cha dba
acd bcd cbd dbc
adb bda cda dca
adc bdc cdb dcb

(5) abc Threeitemsout of {4, b, c, d, €}
abd
abe
acd
ace
ade
bcd
bce
bde
cde

(6) aaabbb ababab aabbab abaabb aababb

(€0)), 000, (0)0), O00) (O0))
(CC()))) 0000, COO)IO, OCOO), -
@n)!(nIn!) — 2n)!/((n-1)!(n+1)!) = ((2n)¥/(n!n!))(1 — n/(n+1)) = C(2n, n)/(n+1)



