Math 1312
Section 1.1 : Sets, Statements, and Reasoning

Read ahead and use your textbook to fill in the blanks. We will work the examples together.

A setis any collechion O'r obfem‘:'_»

These objects are called the € leme'lbof the set.

A is a subset of B, if A is "contained" inside B. That is, all elements of A are also elements of B,

in symbols, A g‘ B.

NOTE: A and B may coincide, i.e. be the same (A = B).

A set with no elements is an enb'P‘}CLJ‘ set, denoted g .

Example 1: Examples of sets:
A={1,2, 3}
B = {Counting numbers }

C= {even numbers lessthan 10} = y 2 4 &, 83
D = {Students enrolled in Math 1312 '
Set A has 3 elements all of which are also the elements of B, i.e A € B.

Elements common to A and B form the intersection of A and B, written as A n -PD

The union of two sets is all elements that are in A or B, written as A U ED

Example 2:

Find: 4nB = { 1,2,55
Find: AnC

fng ave = 11,23, 4,685
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A statement is a set of LUO?.C‘ So_S ‘fmbOIS that collectively make a claim
that can be classified as true or false. U
Example 3

Classify the following as a true statement, false statement, or neither.

)
s5+4=9 [CrYQ 5<2 Fqlse Triangles have 3 sides. _T"'Ll'@—
Texas is the largest state in US. Watch out! N OT Q 5‘,‘0“94'!\9,\“‘ .
False
An Og! ) statement is a statement which contains a variable and becomes either true or
false depending on the value that replaces the variable.

Example 4

ax+2=5 b. She is a good tennis player

,fx; 3 , +rue She = Ms. Lring , —paISQ
110 x=8 ,-Fals.e She < Seceng w{”.‘oms, 47‘UQ

The N€q Gq 4706\ of a statement P makes a claim opposite that of the original
statementWritten as ~P.

All < Some

Example 5
Statement: All fish can swim. Td"u <

Negation:

Some Fsh  camod swim. False
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Example 6
Write negations for the following statements. Determine the truth value of both, the
statement and its negation.

1.

Statement: A rectangle has 4 sides. Tf‘l.l <

s A r“ec-fm@le boes nol howe 4 sides.
False
Statement; 2+ 6 =8 %ue

Negation: 2+ 6 7‘4_ g FQISQ

Statement: 5 < 2 F 5>2 —T 5>2 T 5<2 F
Negation:
T 5>2T 5<2F 850F 522 T

Statement: All jokes are funny. ._9) é 5 T

Negation:sme \/\OL% oo ﬂo—l _Q_lna

NOTE: A statement and its negation have OPPOSITE truth values!

Construct a truth table for the negation of P. P ~P

We form a compound statement by combining simple statements.
Let’s use letters P and Q to represent two simple statements.

> Conjunction: P anc’ Q
» Disjunction: P o~ Q_

A conjunction is TRUE only if BOTH P and Q are true.

A disjunction is FALSE only if BOTH P and Q are false.
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Complete the truth value tables for conjunction and disjunction of P and Q.

P Q Pand Q P Q PorQ
T T T T T T
T F E T F T
F T R F T T
F F F F F F

Example 7:
Decide if the statement is a Conjunction or Disjunction? Then decide if statement is
True or False? F

1. (Triangles are squareircles are_jr:).und. DiEj ) ’ rue

F
2. lTrlangIes are roundlrcles are squarel D d ) Fqlge

3 Lii@?_» Cﬁn\\ , False
4, Crlangles have 3 angles‘Z + 3 5. COU Tr‘ue

Conditional statement is a compound statement “If P, than Q. Here, P is called the
AJPO'“%S and Qiscalledthe _CONC ’um'on.

“If P, then Q” can be expressed in the form “All P are Q.

Example 8

A~
nanimal IS a IS‘ It can swim.

student is enrolled in this class @ Pe has to pay the tuition. \

All student enrolled in 4his
clous /md the +fwifion.
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Example 9
State the hypothesis and the Conclusion.

1. All squares are rectangles.
@ shope s a squore, @ﬂ

2. Voligetan “A™in Math 1812/€1ass if you study hard.

D oy dond Emiien

Conditional statement is FALSE only if hypothesis is TRUE but conclusion is FALSE.

P Q If P, then Q

T T T

T F F

F T T

F F T ooth-"'mc‘"

Example 10
True or False?
1. 2+5=7iftriangle has 4 angles. Y

s -\'r-ia\ﬁ)\e \\%F}.\ qng§e> ' then =mm=m

C rue
2. If asquare is round, thena.

\fue -
3. If Tom studies, then

cartcacd  brocken
F F
4. If the Moon is made of cheese, then [amithe queen of France.

True
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Qea’“‘o‘ﬂ“ 0] is a process based on experience and principles that allow one to
arrive at a concltsion.
Types of reasoning
1. Induction - is a way of reasoning that draws conclusions from a small number of
observations.
2. Deduction - is a formal argument that proves the tested theory.

Example 11:
In a geometry class, you measured the three interior angles of 10 triangles. The

triangle s all had 2 equal sides. You discovered that they all have two angles equal
in measure.

1. What may you conclude?

TUJO eqwal Sicjeb n aq A Mmean ’)‘DJO eunl
mzjle,,.

2. What type of reasoning are you using?
\
Ih c(uc"‘l ve

Example 13.

If a student gets 95 in a test, then he gets an “A”. Tom got 95 in the test.
1. If you accept the above statements as true, what must you conclude?
T A
om 8—0" an A
2. What type of reasoning are you using?

beduC‘]'iue
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Law of detachment: Let P and Q represent simple statements and assume that statements
1 and 2 are true. Then a valid argument having conclusion C has the form:

1. If P, then Q True
2.P Tme
Conclusion:

(.. - symbol that means kre pﬂrﬁ,

» Allows drawing logic conclusions
» Can check if an argument is valid

Example 14
Is the following argument valid?

1. If itis raiging, then—Q I‘p Pj ‘”13‘\ Q.

2. It is raining > P

Conclusion: .-. TomwilliStay.ayfomey . +
P @ ‘e @ va | lA
1. If aman lives in Houston, then hglliveslinTexas. | I I_p P’ ‘I'J\eﬂ O

2.
e hA

Conclusion: .. Mark lives in Houston.

2. O
P

Example 15
Use deduction to state a conclusion (if possible).

1. If an angle is a rightingle., then
2. Angle C is aright angle.
Conclusion: .-.

Venn Diagrams

We often use Venn Diagrams to represent sets of objects.
“If P, then Q” can be represented as:
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Example 15: Use Venn Diagram to verify

1. If a student gets 95 in a test, then he gets an A.
2. Tom got 95 in the test.

Conclusion: Tom got an A in the test.

A = {Students who got an A on the test}

}
\a \ 'tcL

The intersection of P and Q:

PAQ (Cmd3

The elements that are BOTH in P and in Q

The union of P and Q:

ve (Digj )

The elements that are in P OR in Q

Example 16: Use deduction to state a conclusion (if possible)

R S S———— AU
1. If a person attends a university, then :
2. Sam attends University of Houston. 2 ]>
Conclusion: . Q

Sam wi Le & cuccess in e B

2. Angle 1 measures 50 degrees and angle 2 measures 40 degrees. P
Conclusion:

Ah@’Ql g\' AT@IQ 2 Gre Wlome‘r‘a{r Page 8 of 9
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Example 17: Use Venn diagrams to determine whether the argument is valid or not

1. If an animal is a cat, then i
2. Tom is a cat.
Conclusion: ... Tom makes “meow” sound.

C = ﬂca‘fs_g

M= ﬁahimql meows’s
Va[ii

1. Ifananimal is a cat, then it makes “meow” sound.

2. Tom makes “meow” sound.
Conclusion: .. Tom is a cat.

lnua lid
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