Homework 12

7355608, G Pang

December 11, 2019

Problem 1

Let A ={1,2,3,4,5},B ={a,b,c,d},and f1 : A — B ={(1,¢),(2,¢),(3,b), (4,a), (5,d)},
fo:B—= A={{a,2),(b,5),{c,1),(d,3)}. Determine whether f;,fs have left or right inverse.

If so , find the left or right inverse for each function.

Solution.

1. Right Inverse. {(a,4), (b,3),(c,1),(d,5)}

2. Left Inverse. {(1,¢), (2,a), (3,d), (4,¢),(5,b)}

Problem 2

Let h € A4, prove that the state "for any f,g € A, if ho f = h o g then we have

f =g is true if and only if & is injective, or:
VAOVY)((f € AxANg€E AsNho f=hog)— f=g)< his injective

Solution.

Method 1

1. <: If h is injective
Then h has a left inverse m such that moh = I4. Then :
hof=hog
= mo(hof)=mo(hog)
< (moh)of=(moh)og
= Isof=1Ia0yg
=f=y

2. =: If (V)(Vo)((f € AaAgE AsANhof=hog)— f=g)



(VH(V9)((f € Aang e AsNhof=hog) = f=g)

= (V) (Vo) (f € Aunge Aanf#g)— (hof#hog))
We can let f(z) = 21, 9(x) = x2, 21,22 € A, then:
(VHV9((f € Aunge Aanf#g)— (hofFhog))

= (V1) (Vo) ((x1 € ANz € ANTy # 22) — h(x1) # h(22))

= h is injective

Problem 3

Design a DFA accepting the language (a|b)*ct over the alphabeta {a, b, c}. (Transition
table, transition diagram or giving the transition functions are all acceptable). And show

how it accepts the string ”"abaacc” by showing all the changes of states in whole process.

o

qo, abaac) = 6(qo,¢) = ¢1
qo, abaacc) = 6(q1,¢) = q

Solution.
al|b]|c
—qo || 9 | 9 | ©1
*q1 q2 | 92 | 1
q2 q2 | 42 | G2
a, b c a, b,c
start q /\ q
IO
3((] )—QO
d(go, ab) = 5(qo, b) = qo
6(qo, aba) = 6(qo, a) = qo
0(qo, abaa) = §(qo,a) = qo
(
o

Problem 4

Design a Turing Machine for the language {w|w has an equal nurnber of 0’s and 1’s}
over input alphabeta ¥ = {0,1}. (Transition table, transition diagram or giving the tran-
sition functions are all acceptable) And show how it accepts the string 100011 by instanta-

neous descriptions.



Solution.

Y9Y)L- OﬁO)L— YaYJR
X-=>X,L Y-Y,L O0—0,R
X=>X,L

90100011 Fp; 1go00011 Fpy q11X0011 -y u B1X0011 Fpy go1X0011 -y, g3 BY X0011
Far goY X0011 Far Yo X 0011 Fay Y X 00011 Fpy Vgr X X011 Fpy Y X X011

Far @ BY X X011 Fay g2V X X011 by Vo X X011 Fay Y X2 X011 by Y X X 0011

Far YXX0go11 by YXXq30Y1 Fay YX X0V 1 by Vs X X0V 1 Fay sV X X0V

Far sBY X X0V 1 Far oY XXOY1 Fay YgoX X0V Fpy YXqoX0Y1 by Y X Xqo0Y' 1

Fy YXQXXY 1y YO XXXY1 oy Y XXXY 1 by i BYXXXY 1y oV XX XY
o Y@ X XXY1Fy YXXXY1y YXX@XY 1y YXX XYy YXXXY gl

b YXXXGYY b YXXGXYY by YXGXXYY Fa YR XXXYY Fuy oY XXXYY
Far sBYXXXYY Far oV XXXYY Far Yo XXXYY Foy YXGXXYY Foy YX X XYY
Fr YXXXqVY b YXXXY oY Far YXXXYYqoB Fa YXXXY @Y Foy YXX XYY
o YXXQXYY by YXQXXYY b Y XXXYY Far oY XXXYY Fay uBY XXXYY
v Y XX XYY



