Practice Questions for Quiz #5

1) Give the regular expression for the following languages over the alphabet {0,1} :

a) The language of all strings starting with 1 and ending with 0.


1(0 ( 1)*0

b) The language of all strings such that their binary value is divisible by 4.


(0 ( 1)*00 ( 0 ( (
c) The language of all strings that contain the substring 00, but not the substring 11.


0*1(00*1)*00(00*1)*0*

d) The language of all strings that contain the same number of substrings 01 and 10.


11*(00*11*)* ( 00*(11*00*)* ( 1 ( 0 ( (
e) The language of all strings that contain exactly 3 1s.


0*10*10*10*
2) Draw the DFA for each of the languages above.

a)                  


1

                                          <-------

    > q0 --------> q1(loop 1)------->q3(loop 0)

         | 0     1


0

        v

        q2 (loop both 0 and 1)


q0 is start state and q3 is only accept state.

b)

                         1

      <-----------------------




      <----------(1)

     > q0 --------> q1 --------> q2 ---------> q3(loop 0)

   (loop 0)   1

  0
          0

     q0 is the start state, and q0 and q3 are the accept states.

c)

                     0                        0

            1

       q0 --------------> q1 --------------> q2(loop 0) --------->q3----

        |                        ^  |                                        <---------          |

        |                     0  |  |  1                                            0               | 1

        |                         |  v                                                                |

        L------------------q4 -------------->q5(loop 0,1) <--------------

                      1                         1

       q0 is the start state and q2 and q3 are the only accept states.

d)                                               1

                                             <--------

      q0 ----------> q1(loop 1) -------> q2(loop 0)

        |        1


 0

    0  |                        0

       v              <------------

      q3(loop 0) ------------>q4(loop 1)

                                 1

     Start state is q0 and q0, q1 and q3 are the accept states.

e)  q0(loop 0) ------> q1(loop 0) ------> q2(loop 0) ------> q3(loop 0) -----> q4(loop 0,1)



   1                            1                           1 

       1

      Start state is q0 and q3 is the only accept state.
