FSM Homework Exercises

1. He, She, His, Hers, Him, Her, HUH? Design a finite state machine  that tells whether a given character string is one of the third-person singular pronouns, he, she, his, hers, him, or her, followed by a blank.  Note that these are the only words your machine should recognize.  It should not recognize the words this, chimes, or hershey, for example.

2. Thimble Soda
2-Unit-Delay Machine Suppose that an electronic device has a 2-unit-delay mechanism.  That means that any input to the machine is delayed by 2 units of time, and then sent as output.  Design a finite state machine that produces the appropriate output sequence if the inputs to the machine are strings consisting of Hs and As.  Your machine should output XX in the first two time periods.  For example, on input HAHAHAAA, your machine should output XXHAHAHAAA.

3. Division by 3 
a. Construct a finite state machine that takes a string of 0s and 1s as input, and determines if the number of 1s in the string is divisible by 3.

b. Construct a finite state machine that takes a string of 0s, 1s, and 2s as input, and determines if the sum of the numbers is divisible by 3.  For example, after reading the string 11102211 your machine should be in an accepting state, because 1+1+1+2+2+1+1=9, and 9 is divisible by 3.

c. Construct a finite state machine that takes any positive integer as input, and determines if the integer is divisible by 3.  Recall that to test a number k for divisibility by 3, just sum the digits of k. If the sum is divisible by 3, then so is k. For example, to check if 235934 is divisible by 3, add the digits 2+3+5+9+3+4=26.  Since 26 is not divisible by 3, then neither is 235934.

4. Gummy Bears  Counting Market sells gummy bears by the cup in their bulk foods department.  Unfortunately, they only have 5c and 2c measuring containers which are shaped like bears.  By pouring from one container to another, is it possible to measure 1c of gummy bears?  Show how a finite state machine can be used to determine the answer to this question, and to show all amounts between 0c and 7c that can be obtained in this way.  (Assume there is an unlimited supply of gummy bears.)

