10/7/25, 7:28 AM Homework 1

The maximum bonus that may be earned on this assignment is 4 points.

1 Proof Practice

Assume that a course syllabus says that "If a student receives an average hw grade of 90
percent or above, then they will receive an A grade for the course".

Given this, prove the following statement:

"If a Student receives hw scores of 70, 88, 95, 98, and 100 percent, then that Student
will receive an A grade for the course".

Your proof must be in the form of a Statements and Justifications table, as presented in class
and described in the textbook.

Note that no English prose is allowed in a Statements and Justifications table. The Statements
column may only include valid logical statements which must be true. The Justifications
column may only use given assumptions, definitions, or previously proved theorems from this
course this semester (ask if you are not sure). In particular, any invalid, incomprehensible, or
false table entries will not receive any credit.

2 DFA Formal Description

The first computational model we are studying is a class of machines called finite state
automata (FSMs), or more specifically deterministic finite automata (DFAs). Intuitively,
you can think of this as a "programming language" for expressing basic string matching
computation (i.e., "programs").

Following this analogy, a single DFA then would be a "program" that does a single string
matching computation task. We learned in lecture that this "program" can have many
representations, including a graphical one, i.e., a state diagram.

In this problem, you will work with various representations, also also reason about how it
"runs".

UPDATE (2025-09-10):
Given an input string, a DFA machine "runs" according to the following rules:
1. start in the start state

2. from the start state, follow the transition arrow labeled with the first character in the
input string to go to the next state

3. repeat for each other character in the input string

4. if the last state is an accept state, then the result of the computation is (to) accept (the
input string), otherwise the result of the computation is reject

END UPDATE
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Concretely, imagine you have been given the task of implementing a computation ("program")
that matches on "theory of computation" course numbers. All other strings over the alphabet
should fail to match.

The following FSM (DFA) represents computation that could do this task.

(In the state diagram, transitions with multiple character labels are a graphical abbreviation
representing multiple transitions, one for each one of the characters.)
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. Come up with 2 strings that are accepted by the DFA. These strings are said to be "in the

language" recognized by the DFA.

. Come up with 2 strings that are not accepted (rejected) by the DFA. These strings are "not

in the language" recognized by the DFA.

. In this course, a language is a set of strings. Further, the set of all strings accepted by a

machine is called the language of the machine, or the language recognized by the
machine. In fact, in this course, we will come to view machines as merely an alternate
representation of a language, i.e., they are the same thing!.

If the given DFA is named 7', then what is the language of 7', often denoted, L(T).

(Remember that a language is set so any answer that is not a set cannot be correct.)

. Come up with a formal description for this DFA. Remember that the DFA is named T'.

Recall that a DFA’s formal description is a tuple of five components, e.g. M =

(Qa 27 5) Gstart F)

You may assume that the alphabet contains only the symbols from the diagram.
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