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1. State whether each of the following statements about sets A and B is always true,
never true, or sometimes true and sometimes false depending on the particular sets
represented by A and B.

(a) A ∈ ℘(A)

(b) A ⊂ ℘(A)

(c) A ∩ B = A ∪ B

(d) A ∪ B = A ∪ B

(e) A ∪ A = B ∩ B

2. For the following problem, you may find it helpful to have a list of the first few powers of two.
They are: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, and 1024.

(a) Convert the following three decimal numbers to binary: 15, 34, 770.

(b) Convert the following three binary numbers to decimal: 1010, 11011, 10010100.



3. Consider the following deterministic finite automaton.

(a) Fill out the remaining entries in the following truth table.

(b) Draw a boolean circuit with two inputs and one output, that computes the function
described by your truth table

(c) Describe how to connect the outputs of your circuit back to its inputs to form a circuit
having the same behavior as the automaton at the top of the page.
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