Math 22 (9:30am — 10:20am)
Midterm 1 Version O
Fri Oct 14, 2011

SCORE: __ /150 POINTS

NAME YOU ASKED TO BE CALLED IN CLASS:
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Use the rules of inference to prove that the following argument is valid.
For each statement or conclusion, write “GIVEN" if the statement was one of the original assumptions, or write the name of the rule of
inference used. You may use the abbreviations shown in the table of rules of inference.
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SCORE: /20 POINTS



Write the formal definition of a function used in discrete math. Use correct English and mathematical notation. SCORE: ___ /8 POINTS
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Fill in the blanks. SCORE: ___ /12 POINTS
[a] In the conditional “p — ¢,
p is called the HYypoT HES)S and g is called the CONCLUS)ON
[b] The . DISTUONCT)ION) pi— P AND g is denoted by p v g.

[e] The_ ( ARTES\AN PRODUCT :;FU SETS A e [ s denoted by 4 x B.

[d] Ais a proper subset of Bifandonly if ELE]2/ =] EpnEpeT O /9" 1S ALEO AN

Elemens] Of Ti., DN SoME BELEMENT o 215
NST an ELEMENT OF A

[e] The argument

“If you score more than 93%, then you will receive an A.
You did not score more than 93%.
Therefore, you will not receive an A.”
is an example of | hOVI= /2 SE =2 12012
[f] We say an argument (or argument form) is valid ifand only if [Aj AL S I TUATIONS Lubfrl =
ALL THe BYPOTHESES ARE TRVE  THE COrCLUSION
MOST [Re TRUE

NOTE: Your answer should not involve the terms “truth table” or “critical row”.

Determine whether the following argument is valid or invalid. Use a diagram to informally support your answer. SCORE: ___ /10 POINTS

Some math classes are hard.
Some hard classes require a lot of work.
Therefore, some math classes require a lot of work.
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Consider the following statement which contains nonsense words (highlighted). SCORE: __ /10 POINTS

“If Pela is a flura, then Mola has a griba.”
(Write your final answers in complete sentences without using any symbols or variables.)

[a] Write a logically equivalent statement using “necessary”, without using *“if”,
MOLA HAVING A GRIRA |S NECESSARY FOR-
PELA To Re A FLURA

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

PELA (S A FLURA ONLY (= MOLA HAS A GIZIBA

(c] Write the inverse of the original statement. - .
F PELA IS NOT A FLURA, THaY MOLA DOESNO!
lAAvE A cRIRA

Let P(x) = “x is odd”. SCORE: /15 POINTS
Let Qx)=*"x’>x+ 1",

Let D= {-5,-1, 0, 2, 3} be the domain of both predicates.

[a] Is the statement “P(x) = Q(x)” true or false ? Justify your answer.

TRUTIA SeT oF = (-5 - 24

TRLT < 1= — /--. = P 2?7
< TrRUTH SET oF &) e e
TrroeE
[b] Is the statement “P(x) <> Q(x)” true or false ? Justify your answer.
TRUTH SETS ARE NTT EQUAL

Al

Determine if the following statement is a tautology, a contradiction or neither. SCORE: ___ /15 POINTS
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Consider the statement “The square root of a prime number is always irrational.” SCORE: ___ /20 POINTS

[a] Write the statement symbolically using exactly one quantifier and no conditionals.
Identify your domain and predicate clearly. .
i e )
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[b] Write the statement symbolically using exactly one quantifier and one conditional.
Identify your domain and predicates clearly.
e D PO—=Q6D D= noneers
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[c] Write the contrapositive of your answer in [b] symbolically,
and also as an English sentence without using any symbols or variables.
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[d] Write the negation of your answer in [b] symbolically,
and also as an English sentence without using any symbols or variables.
s = /
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Use truth tables to determine if the following argument is valid. Mark all critical rows clearly. SCORE: __ /20 POINTS

If Anh enrolled in Math 22, then Anh is a computer science major or Anh is a math major.
If Anh is a math major, then Anh is a computer science major.
Therefore, Anh is a computer science major or Anh is not enrolled in Math 22.
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The following table shows the cargo that was delivered by 3 drivers during 3 months. SCORE: __ /20 POINTS

June ' July August
| Alan Appliances Appliances & Machinery | .
;_ Barb | Appliances & Furniture B Machinery B
Ca.rl . Appliances Furniture

NOTE: Alan & Barb did not deliver any cargo during August, and Carl did not deliver any cargo during June.

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

[a] Write the negation of “3ce C: YmeM, Alan delivered ¢ during m”. You may use quantifiers and variables in your answer.
A A
f FAS fa e’
[b] Determine if the following statements are true or false. Justify your answers with examples and/or counterexamples.
[i] VdeD, 3meM: d delivered appliances during m
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OPTIONAL BONUS QUESTIONS

ON OTHER SIDE




Math 22 (9:30am - 10:20am)
Midterm 1 Version P
Fri Oct 14, 2011

SCORE: __ /150 POINTS

NAME YOU ASKED TO BE CALLED IN CLASS:

Contradiction ~p — ¢
(CONT) i
Modus Ponens P—q | Modus Tollens pP—=q
(MP) )2, (MT) ~q
fnlf L ~p
| |
| Generalization p q Specialization pPAg pPAg
(GEN) Lpvg Lpvg (SPEC) A o L q
Elimination pvyg pvyg Conjunction p
(ELIM) ~p ~q (CONJ) q
. q Lp LpAag
- T Division into Cases pvg
| Transitivity pP—>q (CASE) ol
(TRAN) g r | & 2
qg—>r
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Use the rules of inference to prove that the following argument is valid.
For each statement or conclusion, write “GIVEN" if the statement was one of the original assumptions, or write the name of the rule of

inference used. You may use the abbreviations shown in the table of rules of inference.
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SCORE: __ /20 POINTS




Write the formal definition of a function used in discrete math. Use correct English and mathematical notation. SCORE: ___ /8 POINTS

Fill in the blanks. SEE VEILS SCORE: /12 POINTS
[a] In the conditional “p — ¢,
p is called the and g is called the
[b] The is denoted by p v g.
[¢] The is denoted by 4 x B.

[d] A is a proper subset of B if and only if

[e] The argument
“If you score more than 93%, then you will receive an A.
You did not score more than 93%.
Therefore, you will not receive an A.”

is an example of

[f] We say an argument (or argument form) is valid if and only if

NOTE: Your answer should not involve the terms “truth table” or “critical row”.

Determine whether the following argument is valid or invalid. Use a diagram to informally support your answer. SCORE: ___ /10 POINTS

All math classes are hard.
Some hard classes require a lot of work,
Therefore, some math classes require a lot of work. | NIV ;f—\ L) D




Consider the following statement which contains nonsense words (highlighted). SCORE: ___ /10 POINTS

“If Pela has a griba, then Mola is a flura.”

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

[a] Write a logically equivalent statement using “necessary”, without using “if”,
MOLA BEING A FLURA 1S NECESSARY Folk
PELA TO HAVE A CIR2IRA

[b] Write a logically equivalent statement using “only if”.
PELA HAS A GRIRA ONLY (F QLA IS A FLU
[c] Write the inverse of the original statement.
= PewA pOES paoT HAve A G2 BA )
THEN MOLA 1S NOT A FLURA
Let P(x) = “x is odd”, SCORE: __ /15 POINTS
Let Qx) =“x*>x+1".
Let D= {-5,-1,0, 2, 3} be the domain of both predicates.
[a] Is the statement “P(x) = Q(x)" true or false ? Justify your answer.
Eai . (‘H\
SeEE VERSION ()
[b] Is the statement “P(x) <> Q(x)” true or false ? Justify your answer.

Determine if the following statement is a tautology, a contradiction or neither. SCORE: ___ /15 POINTS
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Consider the statement “The square root of a prime number is always irrational.” SCORE: ___ /20 POINTS

[a] Write the statement symbolically using exactly one quantifier and no conditionals.
Identify your domain and predicate clearly,

[b] Write the statement symbolically using exactly one quantifier and one conditional.
Identify your domain and predicates clearly.

[c] Write the contrapositive of your answer in [b] symbolically,
and also as an English sentence without using any symbols or variables.

[d] Write the negation of your answer in [b] symbolically,
and also as an English sentence without using any symbols or variables.

Use truth tables to determine if the following argument is valid. Mark all critical rows clearly. SCORE: /20 POINTS

If Anh enrolled in Math 22, then Anh is a computer science major or Anh is a math major.
If Anh is a math major, then Anh is a computer science major.
Therefore, Anh is a computer science major or Anh is not enrolled in Math 22.
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The following table shows the cargo that was delivered by 3 drivers during 3 months. SCORE: __ /20 POINTS

[ [ '
June July August
Alan Appliances | | Appliances & Machinery | | o
Barb ] Ap;]iamccs & Furniture | Machinery
l Carl | | | Appliances ' Furniture

NOTE: Alan & Barb did not deliver any cargo during August, and Carl did not deliver any cargo during June.

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

[a] Write the negation of “Jce C: YmeM, Alan delivered ¢ during m”. You may use quantitiers and variables in your answer.,
[b] Determine if the following statements are true or false. Justify your answers with examples and/or counterexamples.
[i] VeeC, 3meM: Barb delivered ¢ during m
)’,. t

[ii] dmeM: VdeD, d delivered appliances during m

OPTIONAL BONUS QUESTIONS

ON OTHER SIDE




Math 22 (9:30am — 10:20am)

Midterm 1 Version E
Fri Oct 14, 2011

SCORE: /150 POINTS

NAME YOU ASKED TO BE CALLED IN CLASS:

AN — Contradiction ~p ¢
RULES OF INFERENCE
b 1 (CONT) o p
| Modus Ponens pP—=q | Modus Tollens pP—q
(MP) p (MT) ~q
" q -
Generalization p q Specialization PAg pAg
(GEN) Lpvyg Lpvg (SPEC) Lop g
Elimination pvg PV g Conjunction p
(ELIM) ~p ~q (CONJ) q
g Lop Lpag
Fransifivity 53 Division into Cases pvg
| (TRAN) g | (eAsE) A
P — " {fi , !

Use the rules of inference to prove that the following argument is valid.

SCORE: __ /20 POINTS

For each statement or conclusion, write “GIVEN" if the statement was one of the original assumptions, or write the name of the rule of
inference used. You may use the abbreviations shown in the table of rules of inference.
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Write the formal definition of a function used in discrete math. Use correct English and mathematical notation. SCORE: ___ /8 POINTS

K <! 0 T
. = 7N
Fill in the blanks. ScE VEYLDS) ON ) SCORE: ___ /12 POINTS
[a] In the conditional “p — ¢,
p is called the and g is called the
[b] The ] is denoted by p v g.
[c] The is denoted by 4 x B.

[d] A is a proper subset of B if and only if

(e] The argument
“If you score more than 93%, then you will receive an A.
You did not score more than 93%.
Therefore, you will not receive an A"

is an example of

[1] We say an argument (or argument form) is valid if and only if

NOTE: Your answer should not involve the terms “truth table” or “critical row”.

Determine whether the following argument is valid or invalid. Use a diagram to informally support your answer. SCORE: /10 POINTS

Some math classes are hard.
All math classes require a lot of work.
Therefore, some hard classes require a lot of work.
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Consider the following statement which contains nonsense words (highlighted). SCORE: ___ /10 POINTS

“If Mola is a flura, then Pela has a griba.”

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

[a] Write a logically equivalent statement using “necessary”, without using “if”.
PELA HAVING A GRIRA 1S AMECESSARY FOR
MOLA To RE A FLURA

[b] Write a logically equivalent statement using “only if".
MOLA 13 A FlLURA ONYY |F PELA HAS AGRIBA

[c] Write the inverse of the original statement.
\F NMOLA  |= NST A FLLZA . [Hen Pela Does o7
Han e A G2 )RA

Let P(x) = “xis odd™. - SCORE: ___ /15 POINTS

Let Q(x)="*

¥ >x+ 17,

Let D = {-5,-1.0, 2, 3} be the domain of both predicates.

(]

(b]

Is the statement “P(x) = Q(x)” true or false ? Justify your answer.

sl WVEISSYIORE ¢ )

[s the statement “P(x) <> Q(x)” true or false ? Justify your answer,

Determine if the following statement is a tautology, a contradiction or neither. SCORE: ___ /15 POINTS
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Consider the statement “The square root of a negative number is always imaginary.”

(a]

(b]

Use truth tables to determine if the following argument is valid. Mark all critical rows clearly.

SCORE: /20 POINTS

Write the statement symbolically using exactly one quantifier and no conditionals.
Identify your domain and predicate clearly.
| NEGATIVE NNUMBERS

VxeD PG D=
P )= " (X' s

(MAG | P

Write the statement symbolically using exactly one quantifier and one conditional.
[dentify your domain and predicates clearly.

‘d\_/ X & D L ‘\“ﬂ(\ —_ Ki)(_‘xf\) D = t NUNM RENZS
P(x)= x< O
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Write the contrapositive of your answer in [b] symbolically,
and also as an English sentence without using any c;ymhols or variables.
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Write the negation of your answer in [b] symbolically,
and also as an English sentence without using any symbo]s or variables.

"{ch P(xﬁ A \*\ -
THERE (12 A ANECATIVE NUMBOZ LuHOSH

| MG ) N A/

SNOUARE RODIT

S AGT

SCORE: /20 POINTS

If Anh enrolled in Math 22, then Anh is a computer science major or Anh is a math major.
If Anh is a math major, then Anh is a computer science major.
Therefore, Anh is a computer science major or Anh is not enrolled in Math 22,

see version ()



The following table shows the cargo that was delivered by 3 drivers during 3 months. SCORE: ___ /20 POINTS

‘ Jul;e July August

I Alan Appliances “ Appliances & Machinery o

| Barb Appliances & Fumiturc_ Machinery ! _

’ éarl B Appliances ! | Furniture :
- _ |

NOTE: Alan & Barb did not deliver any cargo during August, and Carl did not deliver any cargo during June.

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

[a] Write the negation of *Jce C: VmeM, Alan delivered ¢ during m”. You may use quantifiers and variables in your answer.
L ) —
[b] Determine if the following statements are true or false. Justify vour answers with examples and/or counterexamples.
[1] VmeM, 3deD: d delivered appliances during m
¥\ ) ) I i & j ) - L i ,.'1.._ !
/n. 4
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| X e
[ii] ddeD: VceC, d delivered ¢ at some time during the period from June to August
{ f Pt ( . ALAN DLl \VET <& (

OPTIONAL BONUS QUESTIONS

ON OTHER SIDE



Math 22 (9:30am - 10:20am)

Midterm 1 Version N
Fri Oct 14, 2011

SCORE: __ /150 POINTS

NAME YOU ASKED TO BE CALLED IN CLASS:

B TR pe, Contradiction ~p e
RULES OF INFERENCE
) . (CONT) i p
| Modus Ponens p—q Modus Tollens pP—q
(MP) P (MT) ~q
- g e 4
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Use the rules of inference to prove that the following argument is valid.

SCORE: __ /20 POINTS

For each statement or conclusion, write “GIVEN" if the statement was one of the original assumptions, or write the name of the rule of
inference used. You may use the abbreviations shown in the table of rules of inference.
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Write the formal definition of a function used in discrete math. Use correct English and mathematical notation. SCORE: __ /8 POINTS

e
5 —
Fill in the blanks. SeEEe VETLZSI10r \‘; SCORE: ___ /12 POINTS
[a] In the conditional “p — ¢,
p is called the __and q is called the _
[b] The is denoted by p v g.
[c] The is denoted by 4 x B.

[d] A is a proper subset of B if and only if

[¢] The argument
“If you score more than 93%, then you will receive an A.
You did not score more than 93%.
Therefore, you will not receive an A.”

is an example of

[1] We say an argument (or argument form) is valid if and only if

NOTE: Your answer should not involve the terms “truth table” or “critical row”.

Determine whether the following argument is valid or invalid. Use a diagram to informally support your answer. SCORE: /10 POINTS

All math classes require a lot of work.
Some hard classes require a lot of work.
Therefore, some math classes are hard.



Consider the following statement which contains nonsense words (highlighted). SCORE: ___ /10 POINTS

“If Mola has a griba, then Pela is a flura.”

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

[a] Write a logically equivalent statement using “necessary”, without using “if”.

PELA REINC A FLUIRA |S NECESSAT

MOLA 7O Have A i A
[b] Write a logically equivalent statement using “only if".

Jl\_l{ I:—-\):L 't\ E—i—f\ '\\ /,_'\A. = = F /\\‘ ‘_/r L ! ] 5 ] ;‘_;-_ !___'_ ;
[c] Write the inverse of the original statement.

MOLA DOoES HNO A (< 1A
THeN 1 /-

Let P(x) = "x is odd”. SCORE: ___ /15 POINTS
Let Q(x) = “>x+1"

Let D={-5,-1,0, 2, 3} be the domain of both predicates.

[a] Is the statement “P(x) = Q(x)” true or false ? Justify your answer.
SE e ~ I
o= P4 =l N )

[b] Is the statement “P(x) < Q(x)” true or false ? Justify your answer.

Determine if the following statement is a tautology, a contradiction or neither. SCORE: ___ /15 POINTS

g (~p®~q)
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Consider the statement “The square root of a negative number is always imaginary.” SCORE: __ /20 POINTS

[a] Write the statement symbolically using exactly one quantifier and no conditionals.
Identify your domain and predicate clearly,

[b] Write the statement symbolically using exactly one quantifier and one conditional.
Identify your domain and predicates clearly.

[c] Write the contrapositive of your answer in [b] symbolically,
and also as an English sentence without using any symbols or variables.

[d] Write the negation of your answer in [b] symbolically,
and also as an English sentence without using any symbols or variables.

Use truth tables to determine if the following argument is valid. Mark all critical rows clearly. SCORE: ___ /20 POINTS

[f Anh enrolled in Math 22, then Anh is a computer science major or Anh is a math major.
If Anh is a math major, then Anh is a computer science major.
Therefore, Anh is a computer science major or Anh is not enrolled in Math 22.



The following table shows the cargo that was delivered by 3 drivers during 3 months. SCORE: /20 POINTS

|— June July | August
| Al-an | Appliances Appliances & Machinery ”
—. B-arh Appliances & Furniture - Machinery
Carl | . h Appliances _ Furniture )

NOTE: Alan & Barb did not deliver anv cargo during August, and Carl did not deliver anv cargo during June.

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

[a] Write the negation of “3ce C: YmeM, Alan delivered ¢ during m™. You may use quantifiers and variables in your answer.
|
[b] Determine if the following statements are true or false. Justify vour answers with examples and/or counterexamples.
[1] vmeM, 3ceC: Barb delivered ¢ during m
i
[11] deeC: VdeD, d delivered ¢ at some time during the period from June to August

OPTIONAL BONUS QUESTIONS

ON OTHER SIDE




