0000 0000 (1,20000)
00000000000
20090 30 60 (O)

o000 200000200000000000000000000000000O000O0OOO0O0OO00ODOC
gbooooobooboobobooooboboooooboboboooboobooo

01(00)

000000000000 (o)00o0o0U00o0o000oO0o00oOoO02000000000O00ODOO0OODOO(O
0000000000000 0O0002000000000000000000000O0O0O0O0O0O0) For each
of the following questions, replace the box (O ) by an appropriate logical symbol in order to make the two

propositions logically equivalent. (Write the logical symbol as well as the truth table of each proposition.)
(1-a) ~(AANB)0O (mA)O(=B)0OOOO
(1-b) AOD(B=C)0 (AANB)=CO0O0O0OO

(1-c) (AVB)=C0O (A= C)0(B=C)0000

02 (00)
NOOODOOO (0000)0000zeN O000D0OO0O A, 000000000000

Ay ={neN|nO 2000 (nis a divisor of x.)}

(2-a) 00 A, 000000000

(2-b) 00 A, — (A, UAg) 000000000

(2-c) 000 z,ye NOOOODzOy0OOOODO0O0O0OA,CcA,000000000000
(2-d) A, UA, =A,, —{zy} 00000 2,y000 10000000

03(00)

A={reN|0<z<7}00000000070000000000000):€A00000D0000O
f[fA—-A000¢:A—-AD0000000O00DOOO

f(z) =(2") mod 7

gi(z) = (') mod 7

000 mod00000000000OO0O00O0O0O0ODDOO0O0O0f(2)=4mod7=40000g3(4)=64mod7=1
good

(3-a) fO ADD ADODOODODOOOOOOODOOOO
(3-b) fO00000 ADD (image) 000 f(A)DDDO0O
(3-¢) ((gsof)ogs)(4)00DODOODODO

(3-d) ie AUDDOOOOg 0000 (inverse function) 00000 ;000000000



04(00000D0)
00000V ={1,234500000000000000000000000GO00000

x\y|1]2|3]|4]5
1 a | o b | x X
2 c | o o X X
3 X X o X X
4 X X X o X
5 o o o X o

ob:0000;00000000 x=3y=70000c0000000000x0O000000000DOO0 20
0030000000000 30000 2000000000000 a,b,c000c000x0000O

(4-a) a=x,b=x,c=x 000000000 GOUOOODOO (Mustrate the graph G.)

(4-b) a=x,b=x,¢c=x 000000 1000000000000O0O0O0O0O0OOO (10)0oooooOooo
0000000000000 200000000000000 (00000 2000000000)0

(4-c) VOOODODODO ROO(zRy) < (GO0O0O0200y000000)000000ROOOOO00OO
(reflexive) 0000000000 ¢,b,c00000000000000000

(4-d) UODO ROUODO (order) 0000O0O0OOOO @,b,c00000000O0OOOOOOOO
(4-e) RO (4-c)00000O0O0Oae=x,b=x,¢c=0 0UOO0OO0OO RoROOOOUOUOOOOUDDOOOO

05 (00)
0000000000 Listy 00000000000000000

o () € Listy.
e (n€ N AL E€ Listy) = cons(n, L) € Listy.
00 Ocons(1,cons(2,())) 0O (1,2) 000000000

(5-a) ODO0OD0OO0OUOODmMOUODOUOOOOOUOODOOODOOOODOOLOOOOODOODODOOOOODOO
cons(1, cons(2, cons(2, cons(100, ())))) € OL O O O O cons(1, cons(3, cons(2, cons(100, ())))) 0L 000 O

00000 f:Listay - NOODOOOODOOOOO

0 if L=
f(L) = 1+ f(L) if L =cons(z,/)A(x000 (even number))
f(L) if L =cons(xz,L’)A(xz000 (odd number))

(5-b) f(cons(1,cons(2,cons(3,())))) 0 fOO0DODO0OOODOOOOO.
(5-¢) L; = cons(1,cons(2,())), La = cons(3,cons(4,())) 000 f(L1®L,) 000D 0OOUOOOO
O000e 0000000000 (concatenate) 100000000000 0OOOOO

Ly if Ly = ()

L@ Ly = ’ : ’
cons(z, (L' ® Ly)) if Ly = cons(x,L’)

(5-d) 000 Ly, Ly € Listy 00000 f(Ly ® Ly) = f(L1) + f(L,) 000000000000L, 0000 (O
000)0000000000

(0oOoO0Dooooo0)



