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Assignment2
DueFriday, January19

All solutionsshouldbe neatlywritten or type set. All major stepsin proofs andalgorithmsmust be
justified.

1. (10points)Designdeterministicfinite automatafor eachof thefollowing languages.
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is not asubstringof
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.

(c)
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containsat least5
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.

(d)
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hasanevennumberof
� � �

andanoddnumberof

 � ���

.

2. (10points)Considerthelanguages�
� � �!���"���	��
�� � �#� containsat least $ � � ��

for $&% � .
(a) Formallydefineadeterministicfinite automaton' � with exactly $�( 
 statesthataccepts

�
� .

(b) Proveby contradictionthateverydeterministicfinite automatonthataccepts

�
� hasat least$)( 


states.

3. (10points)A finite statetransducer' �+*-, �/.#�102�43��65�7�8 is definedby: , is afinite setof states,
.

and0
arealphabetsand

39� ,;: .=< ,;: 0>� . Thatis,
3 * 5?�6@�8 �+*BA �4C�8 meansthaton input

5
processing@D�E.

, ' goesto stateA andoutputsthestring
C
. Let F � F�GHF)IKJ�J�JLF)M where F)N �E. . We write5#OQP R< A if therearestatesS 7��T�T�TU� S!M and

C G ��T�T�T��4C M �V0 � suchthat:C � C G C I J�J�J C M �
S 7 � 5?�
S M � A �

* S N �1C N 8 � 3 * S NXWYG � F N 8/�Z
\[=]K[=^_T
For

���`.)�
, define a�b * �c8 � C if

5�7)dP R< A for someA � , . Thestring ab * �c8 is calledtheoutputof '
on input

�
.

Designafinite statetransducerthatoutputsthequotientin binaryof anumberwrittenin binarydivided
by 3. For example,the quotientof 11 dividedby 3 is 01 because11 is 3 written in binary. Another
exampleis thequotientof 1101dividedby 3 is 0100because1101is 13 written binaryand0100is 4
written in binary.
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