CRITICAL THINKING

lecture #0

(ourse Dntroduction

Protessor David Emmanuel Gray

© logic Chopper



Argument #]

All roses are tlowers, and some tlowers fade quickly. Therefore,
some roses fade quickly.

[s chis a logically valid argument? [n other words, does the conclusion of this argument logically

follow from the prcmisc:s?



Argument #2

r science can prove that God is dead, then God is dead. But
science cannot prove that God is dead. Therefore, God is nof

dead.

[s chis a logically valid argumcnt? [n other words, does the conclusion of this argument logicaﬂy

follow from the premisc:s?



Argument #3

r the moon is made out of green cheese, then I'm a monkey's

uncle. The moon is made out of green cheesel2 So it woulo

appear that I'm a monkey's uncle.

[s chis a logically valid argumcnt? [n other words, does the conclusion of this argument logicaﬂy

follow from the premisc:s?
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Course Requirements

Participation (10%)

Final

Exam (25%) 11 Quizzes (20%)

(Lowest 3 Dropped)

3 Unit Exams (45%)

10



o 4









Image: [Taking notes], n.d.



/- d | | /
e <J’ j - 1 ' 4 ‘1\““\‘\‘- S

———————
T, T _— e
———

-
. . -
v . -
~ . -
- v
U E ‘
» - £
. e : ‘ .
....... - - Iy |
-----‘-“-’-"‘ » y
A i
- : - ¢ Y, y
7 - - "
- | J d .-
U

Image: [Rothman, Starkey, Zemeckis, Rapke, & Zemeckis, 2015.






LEARN!

Image: RichVintage, 2014.

V4



CRITICAL THINKING

............................................................................................................................................................................

Problem Set #1: Statement Classification

Although I strongly suggest that you write out answers to all these
problems, you do not have to turn in any written responses. You

do, however, need to be prepared to do these types of problems, for
questions on the weekly quizzes and exams will primarily be drawn from
the problem sets. The solutions to these problems will be provided, so
you can check your own work and seek help from me as necessary.

We will devote considerable time to these types of problems during

the next in-class workshop. In order to make that workshop productive,
please make a solid start on them. That way you can use the workshop to
address the difficulties you are facing.

| have included an advanced logic puzzle for your own entertainment.

Instructions

Each of the following problems presents a single statement. For each,
indicate whether it is a simple or a compound statement. If it is simple,
indicate whether it is negative or positive. If it is compound, indicate
whether is it conjunctive, disjunctive, hypothetical, or some combination
of these. Do not forget to indicate the type of simple statements that
make up any compound statements.
Problems

1. All the seniors know logic.

2. Some professors hate logic.

3.  Most sophomores do not hate logic.

4.  Either the seniors or the sophomores know logic.

5.  The seniors know logic and the professor has an easy job.

6.  Either the juniors will not enjoy logic or they will have fun.

7. Thejuniors certainly do enjoy logic.

8. The seniors know logic and the sophomores are jealous.

9. Ifthejuniors do not love logic, then the professor is sad.

10. Either the professor is sad, or if his students are engaged in the
class then the professor is happy.

1. Ifthe seniors learn logic and the professor has an easy life, then
the world is a better place.

12.  If sophomores know logic and they get better jobs, then either
their lives are easy or they will make lots of money.

13. If the seniors like logic then the professor is not sad, and if the
professor is not sad then his wife is happy.

14. If the seniors either have easy lives or make lots of money, then

Logic Puzzle

The crew on the Qatar Airways flight to Washington, D.C. consists Mr.
Rayhan, Mr. Mohammed, Mrs. Hafsa, Miss Ayah, Mr. Omar, and Miss
Reema. The positions they occupy are pilot, co-pilot, navigator, head
flight attendant, business class attendant, and economy attendant,
though not necessarily in that order. The following facts are known:

1. The co-pilot is the pilot’s grandson.
2. The navigator is the head flight attendant’s son-in-law.

3. Mr.Rayhan is a bachelor without children.

4.  Miss Ayah and Miss Reema are both unmarried without children.

5.  Mr. Mohammed is twenty-two years old.
6.  Miss Ayah is the business class attendant’s step-sister.
7. Mr.Omar is the pilot’s neighbor.

Question: Who holds each position?

This question has a definitive right answer that can be fully justified
without any guessing.

13 problem sefs, one every week.
They are not collected, not graded
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CRITICAL THINKING

.............................................................................................................................................................................

Problem Set #1: Statement Classification (Solutions)

Instructions

Each of the following problems presents a single statement. For each,
indicate whether it is a simple or a compound statement. If it is simple,
indicate whether it is negative or positive. If it is compound, indicate

whether is it conjunctive, disjunctive, hypothetical, or some combination

of these. Do not forget to indicate the type of simple statements that
make up any compound statements.
Solutions
1. All the seniors know logic.
Simple positive.
2. Some professors hate logic.
Simple positive.
3.  Most sophomores do not hate logic.
Simple negative.
4.  Either the seniors or the sophomores know logic.

Compound disjunctive, where
The first disjunct is simple positive, and
The second disjunct is simple positive.

5. The seniors know logic and the professor has an easy job.

Compound conjunctive, where
The first conjunct is simple positive, and
The second conjunct is simple positive.

6.  Either the juniors will not enjoy logic or they will have fun.

Compound disjunctive, where
The first disjunct is simple negative, and
The second disjunct is simple positive.

7. Thejuniors certainly do enjoy logic.
Simple positive.
8. The seniors know logic and the sophomores are jealous.

Compound conjunctive, where
The first conjunct is simple positive, and
The second conjunct is simple positive.

9. Ifthe juniors do not love logic, then the professor is sad.

Compound hypothetical, where
The antecedent is simple negative, and
The consequent is simple positive.

10. Either the professor is sad, or if his students are engaged in the

1.

12.

13.

14.

15.

If the seniors learn logic and the profe
the world is a better place.

as an easy life, then

Compound hypothetical, where
The antecedent is compound conjunctive, where
The first conjunct is simple positive, and
The second conjunct is simple positive; and
The consequent is simple positive.

If sophomores know logic and they get better jobs, then either
their lives are easy or they will make lots of money.

Compound hypothetical, where
The antecedent is compound conjunctive, where
The first conjunct is simple positive, and
The second conjunct is simple positive; and
The consequent is compound disjunctive, where
The first disjunct is simple positive, and
The second disjunct is simple positive.

If the seniors like logic then the professor is not sad, and if the
professor is not sad then his wife is happy.

Compound conjunctive, where
The first conjunct is compound hypothetical, where
The antecedent is simple positive, and
The consequent is simple negative; and
The second conjunct is compound hypothetical, where
The antecedent is simple negative, and
The consequent is simple positive.

If the seniors either have easy lives or make lots of money, then
the sophomores are jealous.

Compound hypothetical, where
The antecedent is compound disjunctive, where
The first disjunct is simple positive, and
The second disjunct is simple positive; and
The consequent is simple positive.

If the sophomores not knowing logic would cause the professor
to be sad, then the world is a sad place for the professor.

Compound hypothetical, where
The antecedent is compound hypothetical, where
The antecedent is simple negative, and
The consequent is a simple positive; and
The consequent is simple positive.

Please Note: When solving these types of problems for a quiz or an
exam, you are expected to format your own solutions in a similar manner

Solutions will be provided.
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CRITICAL THINKING

.............................................................................................................................................................................

Problem Set #1: Statement Classification

Although | strongly suggest that you write out answers to all these Logic Puzzle
problems, you do not have to turn in any written responses. You

do, however, need to be prepared to do these types of problems, for
questions on the weekly quizzes and exams will primarily be drawn from
the problem sets. The solutions to these problems will be provided, so

you can check your own work and seek help from me as necessary.

The crew on the Qatar Airways flight to Washington, D.C. consists Mr.
Rayhan, Mr. Mohammed, Mrs. Hafsa, Miss Ayah, Mr. Omar, and Miss
Reema. The positions they occupy are pilot, co-pilot, navigator, head
flight attendant, business class attendant, and economy attendant,
though not necessarily in that order. The following facts are known:
We will devote considerable time to these types of problems during

the next in-class workshop. In order to make that workshop productive,
please make a solid start on them. That way you can use the workshop to 2. The navigator is the head flight attendant’s son-in-law.
address the difficulties you are facing.

1. The co-pilot is the pilot’s grandson.

3. Mr.Rayhan is a bachelor without children.
| have included an advanced logic le for your own entertainment. . . : : :
ve e Y gic pizz yourow I 4.  Miss Ayah and Miss Reema are both unmarried without children.

Instructions 5. Mr. Mohammed is twenty-two years old.

Each of the following problems presents a single statement. For each,
indicate whether it is a simple or a compound statement. If it is simple,
indicate whether it is negative or positive. If it is compound, indicate
whether is it conjunctive, disjunctive, hypothetical, or some combination Question: Who holds each position?
of these. Do not forget to indicate the type of simple statements that
make up any compound statements.

7. Mr.Omar is the pilot’s neighbor.

This question has a definitive right answer that can be fully justified
without any guessing.

Problems
1. All the seniors know logic.
2. Some professors hate logic.
3.  Most sophomores do not hate logic.
4.  Either the seniors or the sophomores know logic.
5.  The seniors know logic and the professor has an easy job.
6.  Either the juniors will not enjoy logic or they will have fun.
7. Thejuniors certainly do enjoy logic.
8. The seniors know logic and the sophomores are jealous.
9. Ifthejuniors do not love logic, then the professor is sad.

10. Either the professor is sad, or if his students are engaged in the
class then the professor is happy.

1. Ifthe seniors learn logic and the professor has an easy life, then
the world is a better place.

12.  If sophomores know logic and they get better jobs, then either
their lives are easy or they will make lots of money.

13. If the seniors like logic then the professor is not sad, and if the
professor is not sad then his wife is happy.

14. If the seniors either have easy lives or make lots of money, then

lectures will show how to do these.
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CRITICAL THINKING

.............................................................................................................................................................................

Problem Set #1: Statement Classification

Although | strongly suggest that you write out answers to all these Logic Puzzle
problems, you do not have to turn in any written responses. You

do, however, need to be prepared to do these types of problems, for
questions on the weekly quizzes and exams will primarily be drawn from
the problem sets. The solutions to these problems will be provided, so
you can check your own work and seek help from me as necessary.

The crew on the Qatar Airways flight to Washington, D.C. consists Mr.
Rayhan, Mr. Mohammed, Mrs. Hafsa, Miss Ayah, Mr. Omar, and Miss
Reema. The positions they occupy are pilot, co-pilot, navigator, head
flight attendant, business class attendant, and economy attendant,
though not necessarily in that order. The following facts are known:
We will devote considerable time to these types of problems during

the next in-class workshop. In order to make that workshop productive,
please make a solid start on them. That way you can use the workshop to 2. The navigator is the head flight attendant’s son-in-law.
address the difficulties you are facing.

1. The co-pilot is the pilot’s grandson.

3. Mr.Rayhan is a bachelor without children.
| have included an advanced logic le for your own entertainment. . . : : :
ve e Y gic pizz yourow I 4.  Miss Ayah and Miss Reema are both unmarried without children.

Instructions 5. Mr. Mohammed is twenty-two years old.

Each of the following problems p le statement. For each, 6.  Miss Ayah is the business class attendant’s step-sister.
indicate whether it is a simple or a compound sta it is simple,
indicate whether it is negative or positive. If it is compound, indi
whether is it conjunctive, disjunctive, hypothetical, or some combination
of these. Do not forget to indicate the type of simple statements that
make up any compound statements.

7. Mr.Omar is the pilot’s neighbor.
o0 holds each position?

This question has a defini
without any guessing.

swer that can be fully justified

Problems
1. All the seniors know logic.
2. Some professors hate logic.
3.  Most sophomores do not hate logic.
4.  Either the seniors or the sophomores know logic.
5.  The seniors know logic and the professor has an easy job.
6.  Either the juniors will not enjoy logic or they will have fun.
7. Thejuniors certainly do enjoy logic.
8. The seniors know logic and the sophomores are jealous.
9. Ifthejuniors do not love logic, then the professor is sad.

10. Either the professor is sad, or if his students are engaged in the
class then the professor is happy.

1. Ifthe seniors learn logic and the professor has an easy life, then
the world is a better place.

12.  If sophomores know logic and they get better jobs, then either
their lives are easy or they will make lots of money.

13. If the seniors like logic then the professor is not sad, and if the
professor is not sad then his wife is happy.

14. If the seniors either have easy lives or make lots of money, then

VWorkshops have you pracfice them.
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CRITICAL THINKING

.............................................................................................................................................................................

Problem Set #1: Statement Classification

Although I strongly suggest that you write out answers to all these
problems, you do not have to turn in any written responses. You

do, however, need to be prepared to do these types of problems, for
questions on the weekly quizzes and exams will primarily be drawn from
the problem sets. The solutions to these problems will be provided, so
you can check your own work and seek help from me as necessary.

We will devote considerable time to these types of problems during

the next in-class workshop. In order to make that workshop productive,
please make a solid start on them. That way you can use the workshop to
address the difficulties you are facing.

| have included an advanced logic puzzle for your own entertainment.

Instructions

Each of the following problems presents a single statement. For each,
indicate whether it is a simple or a compound statement. If it is simple,
indicate whether it is negative or positive. If it is compound, indicate
whether is it conjunctive, disjunctive, hypothetical, or some combination
of these. Do not forget to indicate the type of simple statements that
make up any compound statements.

Problems

1. All the seniors know logIC:
2. Some professors hate logic.

3.  Most sophomores do not hate logic.
4.  Either the seniors or the sophomores know logic.
5.  The seniors know logic and the professor has an easy job.
6.  Either the juniors will not enjoy logic or they will have fun.
7. Thejuniors certainly do enjoy logic.

8. The seniors know logic and the sophomores are jealous.
9. Ifthejuniors do not love logic, then the professor is sad.

10. Either the professor is sad, or if his students are engaged in the
class then the professor is happy.

1. Ifthe seniors learn logic and the professor has an easy life, then
the world is a better place.

12.  If sophomores know logic and they get better jobs, then either
their lives are easy or they will make lots of money.

13. If the seniors like logic then the professor is not sad, and if the
professor is not sad then his wife is happy.

14. If the seniors either have easy lives or make lots of money, then

Logic Puzzle

The crew on the Qatar Airways flight to Washington, D.C. consists Mr.
Rayhan, Mr. Mohammed, Mrs. Hafsa, Miss Ayah, Mr. Omar, and Miss
Reema. The positions they occupy are pilot, co-pilot, navigator, head
flight attendant, business class attendant, and economy attendant,
though not necessarily in that order. The following facts are known:

1.
2.
3.
4.

6.
7.
Question: Who holds each position?

This question has a definitive right answer that can be fully justified
without any guessing.

The co-pilot is the pilot’s grandson.

The navigator is the head flight attendant’s son-in-law.

Mr. Rayhan is a bachelor without children.

Miss Ayah and Miss Reema are both unmarried without children.
Mr. Mohammed is twenty-two years old.

Miss Ayah is the business class attendant’s step-sister.

Mr. Omar is the pilot’s neighbor.

Quizzes and exams will have you

do very similar problems.
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CRITICAL THINKING

.............................................................................................................................................................................

Problem Set #1: Statement Classification

Although I strongly suggest that you write out answers to all these
problems, you do not have to turn in any written responses. You

do, however, need to be prepared to do these types of problems, for
questions on the weekly quizzes and exams will primarily be drawn from
the problem sets. The solutions to these problems will be provided, so
you can check your own work and seek help from me as necessary.

We will devote considerable time to these types of problems during

the next in-class workshop. In order to make that workshop productive,
please make a solid start on them. That way you can use the workshop to
address the difficulties you are facing.

| have included an advanced logic puzzle for your own entertainment.

Instructions

Each of the following problems presents a single statement. For each,
indicate whether it is a simple or a compound statement. If it is simple,
indicate whether it is negative or positive. If it is compound, indicate
whether is it conjunctive, disjunctive, hypothetical, or some combination
of these. Do not forget to indicate the type of simple statements that
make up any compound statements.
Problems

1. All the seniors know logic.

2. Some professors hate logic.

3.  Most sophomores do not hate logic.

4.  Either the seniors or the sophomores know logic.

5.  The seniors know logic and the professor has an easy job.

6.  Either the juniors will not enjoy logic or they will have fun.

7. Thejuniors certainly do enjoy logic.

8. The seniors know logic and the sophomores are jealous.

9. Ifthejuniors do not love logic, then the professor is sad.

10. Either the professor is sad, or if his students are engaged in the
class then the professor is happy.

1. Ifthe seniors learn logic and the professor has an easy life, then
the world is a better place.

12.  If sophomores know logic and they get better jobs, then either
their lives are easy or they will make lots of money.

13. If the seniors like logic then the professor is not sad, and if the
professor is not sad then his wife is happy.

14. If the seniors either have easy lives or make lots of money, then

Logic Puzzle

Reema. The positlgns they occupy are pilot, co-pilot, navigator, head
flight attendant, bu§ness class attendant, and economy attendant,
though not necessarifin that order. The following facts are known:

2. The navigator is th&head flight attendant’s son-in-law.

3. Mr.Rayhan is a bacheRy without children.

4.  Miss Ayah and Miss ReenWg are both unmarried without children.

5. Mr. Mohammed is twenty-tWp years old.
6.  Miss Ayah is the business class &tendant’s step-sister.
7. Mr.Omar is the pilot’s neighbor.

Question: Who holds each position?

This question has a definitive right answer that cag be fully justified
without any guessing.

logic puzzles are for fun @
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CRITICAL THINKING

.............................................................................................................................................................................

Problem Set #1: Statement Classification

Although I strongly suggest that you write out answers to all these
problems, you do not have to turn in any written responses. You

do, however, need to be prepared to do these types of problems, for
questions on the weekly quizzes and exams will primarily be drawn from
the problem sets. The solutions to these problems will be provided, so
you can check your own work and seek help from me as necessary.

We will devote considerable time to these types of problems during

the next in-class workshop. In order to make that workshop productive,
please make a solid start on them. That way you can use the workshop to
address the difficulties you are facing.

| have included an advanced logic puzzle for your own entertainment.

Instructions

Each of the following problems presents a single statement. For each,
indicate whether it is a simple or a compound statement. If it is simple,
indicate whether it is negative or positive. If it is compound, indicate
whether is it conjunctive, disjunctive, hypothetical, or some combination
of these. Do not forget to indicate the type of simple statements that
make up any compound statements.
Problems

1. All the seniors know logic.

2. Some professors hate logic.

3.  Most sophomores do not hate logic.

4.  Either the seniors or the sophomores know logic.

5.  The seniors know logic and the professor has an easy job.

6.  Either the juniors will not enjoy logic or they will have fun.

7. Thejuniors certainly do enjoy logic.

8. The seniors know logic and the sophomores are jealous.

9. Ifthejuniors do not love logic, then the professor is sad.

10. Either the professor is sad, or if his students are engaged in the
class then the professor is happy.

1. Ifthe seniors learn logic and the professor has an easy life, then
the world is a better place.

12.  If sophomores know logic and they get better jobs, then either
their lives are easy or they will make lots of money.

13. If the seniors like logic then the professor is not sad, and if the
professor is not sad then his wife is happy.

14. If the seniors either have easy lives or make lots of money, then

Logic Puzzle

The crew on the Qatar Airways flight to Washington, D.C. consists Mr.
Rayhan, Mr. Mohammed, Mrs. Hafsa, Miss Ayah, Mr. Omar, and Miss
Reema. The positions they occupy are pilot, co-pilot, navigator, head
flight attendant, business class attendant, and economy attendant,
though not necessarily in that order. The following facts are known:

1. The co-pilot is the pilot’s grandson.
2. The navigator is the head flight attendant’s son-in-law.

3. Mr.Rayhan is a bachelor without children.

4.  Miss Ayah and Miss Reema are both unmarried without children.

5.  Mr. Mohammed is twenty-two years old.
6.  Miss Ayah is the business class attendant’s step-sister.
7. Mr.Omar is the pilot’s neighbor.

Question: Who holds each position?

This question has a definitive right answer that can be fully justified
without any guessing.
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13 problem sefs, one every week.
They are not collected, not graded

Solutions will be provided.
lectures will show how fo do these.
VWorkshops have you pracfice them.

Quizzes and exams will have you

do very similar problems.

logic puzzles are for fun @
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Course Information

Please visit the course website regularly: Contact | CMUQ 109, egaveemu.d, @ProfssorDEG
Office hours Whenever the instructor’s door is open
Class time . Sunday, Tuesday, Thursday: 4:30pm-5:20pm
. g;,:isbl:::atmn ;&U Q 1064
http://www.andrew.cmu.edu/user/degray/CT17/
Grading
e Participation 10%
[t will have the course schedule, all Cngums s
S UncEams s
e Final Exam 25%

readings (there is no textbook), problem

Grade Calculator (Excel)

=

: Schedule
SCCS, lcctur C SlldCS , and 8.“ OthCI’ COUISC
Date Topic/Readings Assignments
. . Problem set #1 (solutions), and
. 8/20 (Sun) Course Introduction (slides) Logic puzzle #1 sample solution.
mater lals ° What is an Argument? (Unit #1) (slides)
8/22 (Tue) Copi & Cohen, “What Logic Is”.
Copi & Cohen, “Propositions and Arguments”.
8/24 (Thu) What is an Argument? (slides)

Workshop on statement classification.

What is an Argument? (slides)
8/27 (Sun) Vaughn, “Claims and Reasons”.
Vaughn, “Reasons and Arguments”.

What is an Argument? (slides)

Quiz #1, and
Problem set #2 (solutions).

P2 ) Vaughn, “Arguments in the Rough”.
What is an Argument? (slides)
sl () Workshop on argument parsing.
9/3-7 I' Eid Al-Adha Break T
9/10 (Sun) Understanding an Argument (Unit #2) (slides) & Quiz#2 4, and
. Vaughn, “Diagramming Arguments”. Problem set #3 (solutions).
9/12 (Tue) Understanding an Argument (slides)

Copi & Cohen, “Diagramming Arguments”.
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Images (clockwise from top-left): Sketch2SVG, n.d.; Kimmi Studio, n.d.; Najdenovski, n.d.; Artemova, n.d.
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Introductory Extra Credit Opportunities

Extra credit 1: Fill out the survey on Googlc Forms by tonight, Sunday, August 20™ at 10:00PM.

(I emailed the link out last week.) Let me know if you did not oct that email.

Extra credit 2: Read the Academic Honor Code tor Business, Society, and Echics (on page 7 ot

the syllabus), then Sign and return the Honor Agreemcnt to me before the bcginning of next

class on Tuesday, August 22™ at 4:30PM.

Extra credit 3: Come introduce yoursclf O me at my office sometime before this Thursday,

August 24" at 4:00PM. My ofhce is 1039, right next to the mens prayer room on the ground

ﬂoor :
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Next Class. . .

We bcgin our study of informal logical rcasoning by looking at the basic building blocks of

ar guments: statcments.

Make sure you visit the course website so that you can download this week's problem set as well

dS thC I Cading YOU. aIrc CXPCCth o havc dOHC écf][OV ¢ NCXC ClaSS.
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