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1. (32%) Give a formal description of the DFA of Figure 2.17, p. 23, in the
notes. Describe the transition function by using equations.

2. (32%) This exercise asks you to show that DFA’s can compare numbers
when the numbers are presented in a particular way. Here are the details.

Suppose that x and y are numbers each with n digits. Let xn−1 · · · x1 x0 and
yn−1 · · · y1 y0 be the digits of x and y , respectively. Design a DFA that given
the string xn−1 yn−1 · · · x1 y1 x0 y0 as input will accept if and only if x ≥ y .

For example, the DFA should accept 778423 because 782 ≥ 743. On the
other hand, 558921 should be rejected because 582 < 591. The empty
string should be rejected.

In other words, design a DFA for the following language: the set of strings
of the form xn−1 yn−1 · · · x1 y1 x0 y0 with the property that n ≥ 1 and if x is
the number represented by xn−1 · · · x1 x0 and y is the number represented
by yn−1 · · · y1 y0, then x ≥ y .

The alphabet for this problem is the set of all digits, 0 through 9.

Hint: If you find it difficult to draw the DFA, don’t forget that you can give
a formal description and describe the transition function with equations.
Describe in words the role that each state plays in your DFA.

3. (36%) Consider the DFA’s shown in Figures 2.12 and 2.16, pp. 20 and 22,
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in the notes. Use the pair construction algorithm to obtain a DFA for the
union of the languages of these two DFA’s. Draw the resulting DFA.
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