Write the formal definition of a function used in discrete math, Use correct English and complete sentences. SCORE: /10 PTS

You may use symbolic logic and set notation shown in lecture, if you use it correctly.
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Determine if ((p@ ~ g) <> ~r)—> (g Vv r) is a tautology, a contradiction or neither. f\jgiT H’E@ SCORE: /15 PTS
State your conclusion clearly. L*:A—CH
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SCORE: ___ /15PTS

Use the predicate P(x, y)= X = ¥ ” to write the following sentences symbolically.
NOTE: Your answers must involve P, and must NOT contain any English words nor the cube root function.

[a] “w is a perfect cube” (where W is a particular real number) " THEzRE 1S Al |NTECER- X
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[b] 4 8 times a perfect cube is also a perfect cube”
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Let A={=2,0,3,4} and B=1{2,5,6}. SCORE: ____/15PTS

Let R be the relation from A4 to B such that @Rb if and only if 5 is a factor of @ + 25 . 9 ‘% L
)
[a] Write R in set-roster notation. L |Cb) o=
o = n L Ty
1-2,6) ©5) 3 ) Qc
> b o b A O L“ @ l’l—
I o TR . encH A D
\ A W
NSTATION
[b] Is R afunction ? Justify your answer briefly.
« NO 4 1sH'T RELATED TO ANYTH ING
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Prove that the following argument is valid using the Rules of Inference. SCORE: /20 PTS

Give the reason for each step as shown in lecture. Do NO'T rewrite any of the hypotheses using logical equivalences.
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Indicate whether the following argument is valid or invalid. SCORE: /10 PTS
Support your answer using a clearly labelled diagram.

All poorly informed voters vote against their own interest.
Some people who vote against their own interest regret their votes.
Therefore, some poorly informed voters regret their votes.

TS WHO V@@Nﬁ oW TEREST IVALID
! L ‘

WSTERS WHO
PECRET THEILVETE

el G epent




Fill in the blanks. NOTE: Your answers must NOT contain any English words. SCORE: /20 PTS

[a] The disjunction of # and § is written symbolicallyas v~ v S | @

[b] The symbolic definition of P x M is & ‘P AUE ; @
[c] The symbolic definition of C € A4 is VX E C) Y & A @

[d] The set {{{a}},{{a}, a},{a}, a} contains /_-t elements. (NOTE: The answer is a number.)

[e] If P(x)= “x iseven”and Q(x) = “Xx is a prime number”, then

{xeZ" ' |P(x)A~Q(x)} = Y4’ (& 8: IO) KU ‘f @ (NOTE: The answer must be in set-roster notation.)
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Consider the statement “An error message is generated unless the quiet flag is specified”. SCORE: /10 PTS
NOTE: Your answers must be in complete sentences, and must NOT contain any symbols nor variables,
[a] Write a logically equivalent statement using “if” / “then”. EACH
IF THe RUIET FLAG IS T SPECIFled, THed Anl BERrZzOR- MESSAGE S .
G ENEZATELD
[b] Write a logically equivalent statement using “is necessary for”.

AN ERROR IMESSACE BEINE GENERETED IS NMECESSHTZY o THE QUIET
FLAG NOT BEING SPECIFIED,

[c] Write a logically equivalent statement using “only if”.

TUE RUIET FLAG wisS BT SPECIFIED ONLY [ #nd EREOLESSACE )S

CENEVLATETDD
[d] Write the negation of the statement.
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Fill in the blanks. NOTE: Your answers must NOT contain any symbols nor variables. SCORE: /15 PTS
[a] Given the conditional ¢ — p, p is called the CONCLOS)ON | g is called the HyYPOTIHES < |,

p —> q is called the CONVERSE ,and ~ p A q is called the veeTIion)
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[b] The argument  “If today is Thursday, then Math 22 meets today. P — 06
Today is not Thursday. L P
Therefore, Math 22 does not meet today.”
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The following table shows the cargo that was delivered by 3 drivers during 3 months. SCORE: /20 PTS

June July August
Alan Appliances Machinery
Barb Furniture Machinery
Carl ¢ Appliances Furniture

Let D = set of drivers = {Alan, Barb, Carl}.
Let M = set of months = {June, July, August}.
Let C = set of cargo = {appliances, furniture, machinery}.

Determine if the following statements are true or false. @ WH

Justify your answer as shown in lecture. Use as few examples/counterexamples as possible.
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