Write the formal definition of a function used in discrete math. Use correct English and mathematical notation. SCORE: /8 PTS
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The following table shows the classes taken by 3 students during 3 quarters. SCORE: __ /18 PTS
F10 W11 S11
Ro Chem Psych - Math
Sue Chem & Math Econ
Tri Chem Psych & Econ ' Math
Let S =set of students = {Ro, Sue, Tri} .

Let Q =set of quarters = {F10, W11, S11}.
Let C =set of classes = {Psych, Chem, Econ, Math} .

[a] Write the negation of “Ic € C: Vs € S, s took ¢”
[i] symbolically
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[ii] in English without using variables
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[b] “Deétermine if the following statement is true or false. Justify vour answers with RELEVANT examples and/or counterexamples.

Vs e S,3q € Q:5 took Math during ¢
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Is the following statement a tautology, a contradiction or neither ? SCORE: /18 PTS
If it is neither, determine what simplified statement it is logically equivalent to.
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Consider the statement “Students less than 15 years old must have their parents’ permission.” SCORE: / 14 PTS
[a] Write the statement symbolically using exactly one quantifier and one conditional.
Identify your domain and predicates clearly. '
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[b] Write the inverse of the statement as an English sentence without using any symbols or variables.
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[c] Write the contrapositive of the statement as an English sentence without using any symbols or variables.
\ W § ..; ) v ) - |
X ZJ -



Use truth tables to determine if the following argument form is valid or invalid. Show all entries on all rows. SCORE: /20 PTS
Mark the critical rows clearly, and state whether the argument is valid or invalid.

[f Mo is a computer science major or Mo is a math major, then Math 22 is on Mo’s required course list.
Math 22 is on Mo’s required course list and Mo is not a math major.
I'herefore, Mo is a computer science major.
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Let P(x)= "x isprime”. Let O(x) = “7x < xin

SCORE: /12 PTS
Let D =142,4,5,7,11} bethe domain of both predicates.

Is the statement * Q(x) = P(x) ™ true or false ? Justify vour answer using truth sets.




Consider the following statement. SCORE: __ /10 PTS

"A page fault occurs only if the data is not in physical memory.” (f ( FAG! %

(Write your final answers in complete sentences without using any symbols or variables.)

[a] Werite a logically equivalent statement using “is necessary for”, without using “if”.
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[b] Write the negation of the original statement.
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Fill in the blanks. Your answers must be in English, not symbols, unless explicitly stated otherwise. SCORE: /18 PTS

[a] The argument

“If Jennifer receives a scholarship from Stanford, then she will enroll at Stanford in the fall.
Jennifer enrolled at Stanford in the fall.
Therefore, she received a scholarship from Stanford.”

is an example of _ (" /ORN /N LD I,

[b] T' is a proper subset of S if and only if
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[c] A conditional statement is logically equivalent toits (T O | A (O

[d] Ax B, whichisreadas* A ({<DS 5 B, is called the CA(2 ¥ N s A0,
In set builder notation (ie. symbolically), Ax B =) [ | )| AE -

(e] In the conditional * g — h ",
h iscalled the COMICL L) S) Or | and g is called the 7/

[f] The ST UNE | O - AND W is denoted by v A W,

which isread as “v and w".

(g] An argument (or argument form) is valid if and only if
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4 Your answer for [¢] must NOT use the terms “truth table” or “critical row”.




Indicate whether the following argument is valid or invalid. Support vour answer using a diagram.

None of my work shirts are green.
Some of my green shirts need ironing.
Therefore, none of my work shirts need ironing.

SCORE:

___/12PTS

Contradiction e
(CONT) P
Modus Ponens pP—q Modus Tollens pP—q
(MP) p (MT) ~q i
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| Elimination pvq pPvg Conjunction p
(ELIM) ~p ~g (CONJ) g
g p LpAqg
oo Division into Cases pPVvg
Transitivity P—>q (CASE) = r
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Use the Rules of Inference to deduce the conclusion from the hypotheses. SCORE:

State the rules used (or “GIVEN?) for each step. You may use the abbreviations in the table above.

Do NOT rewrite any of the hypotheses using logical equivalences.

~w—ok
~mvh
baw—om
~knb

" h

/20 PTS



