Foundations of Math 12

Chapter 3: Set Theory and Logic
Vocabulary and Symbols

3.1 Types of Sets and Set Notation

Koy

Term Definition Example
Set A collection of distinguishable The set of whole numbers is:
ob\)ed’s w=30,1,2,3,...%
Sets are defined using brackets.
Element An_O bs €C k in a set CQ is an element of

N, Hha ser of hele
numbe(d

Universal Set

A set of Q\ k the elements under

consideration for a particular context. (Also

called sam@\Q $00Le )

The universal set (or sample
space) of digits is:

D:EO, \,2,3,q1516/7(?/ 73

Subset A set whose elements all t_zelong to The set of odd digits,
anothe( et 0=%1,25,1,9%
To show A is a subset of B, we write A € B | is a subset of D, the set of digits.
“is a swoset of ! In set notation, this is written
Q< ™D
/-
Complement | All the elements of a universal set that O - EO/ Q; ’/"l, é,?i
\ toa Is the complement of
subset of it. The complement is denoted 0 ={1,3,5,7}, a subset of the
with a prime sign A’ or a horizontal bar universal set of digit, D.
above, A.
Empty Set Asetwith _(\() @ ,\ﬁ VAL A S Q, the set of odd numbers

—

The empty set is denoted by { } or @.

divisible by 2 is the

gg,gb{i set. In set

notation, this is written:

Q=5% o (3= @/

7
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Term Definition Example
Disjoint Two or more sets having __ N0 The set of even numbers and the
elements in _COMMEN, set of Q@ numbers are
disjoint.
Finite set A set witha _( g)gu\;ta k) \f “\he Set of even “Wb@fs
number of elements \ess than 10
E= é_.:z,tr,e,?i

Infinite set

A set with an \\(\-p\\(\_ H’Q

number of elements.

—The 4et of nadwal
AumberS, N= ?_\,2,3,...3

—

n(X) The _QMAbQL of elements of the set If the set X is defined as the set
X. of numbers from 1 to 5,
X=1{1,23,45}
n(x)= 9
Mutually Two or more events that _( Q![}ng ’WTL 1‘”\ as\ng «
Exclusive . sun 4efhng are. mutualic
Accus at the same time. \
3 e s ivel
3.3 Intersection and Union of Two Sets
Term Definition Example
Intersection The set of elements that are COMMNON | If A={1,2,3} and B={3.,4,5}, then
to two or more sets. In set notation, the ANB = E_3§
intersection of sets A and B is: A A E}
Union The set of __ D ! the elements in two | If A={1,2,3} and B={3,4,5}, then

or more sets. In set notation, the union of

sets and B is: A & ‘ (S

AUB:E |, 2.3 H,Sg

AB

Elevants inser A loud nof
in et B

ANE =327

@x,
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3.5 Conditional Statements and Their Converse

)

Term Definition Example
- ] N -
Conditional An_ £ - thon statement | If _+ 1S Mo—(\d&d
Statement Then 1+ 14 @ 4chool d&*{
, Eom doove
Hypothesis An OéSU.N\P‘\‘\O‘(\ W .
s Mondoyf 3
Ha hypothes S
. Forn aloove
Conclusion The (240Ut of a hypothesis Vit is auschool douwy"
15 e concluStone
. From adoove
Counterexample | A le that v
u xamp n example tha C&JSP(OSKS a W\ng\\ﬂf\g MM
statement. ’ 5o ¢ ¢ A Cms&o
A conditional statement in which the oW above
Converse bg{paﬂmeﬁ and the ML S o schoel d&\{
Y]
conc lov\_ __ are switched. Hnen H+ s I\/\O'r\d“'/
Biconditional A conditional statement whose converse is | The statement: “If a number is
also —\’\f A2 . Inlogic even then it is divisible by 2” is
notation, a biconditional statement is true. The converse “If a number
written as “p ]—P Cu\d OnlLtl I—C q” | is divisible by 2, then it is even”
is also true. The biconditional
\
statement is: A Nunpe
% esen W and only if
N Ut !
it 14 dingible by 2
I |
p=9q Notation for o} Yhan CPV
W\ \ \ \l
\$ fead 0% P tmplied a
W . 11
peq Notation for \ only &
vuons et Hhe condutionel
stodment oande i1 converSe

ofo e .
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3.6 The Inverse and the Contrapositive of Conditional Statements

Term Definition Example
Inverse A statement that is formed by “If a number is even, then it is
\ both the hypothesis divisible by 2.”
and the conclusion of a conditional The inverse is: \'P o ﬂULN\ba/
statement. ¥ Dg_{' ed 0,(\,,'-\“/\9,(\ s
ot divisible by 2"
Contrapositive | A statement that is formed by “If a number is even, then it is
ne 80_—5 Qa both the hypothesis | divisible by 2.”
\
and the conclusion of the _CON\ e(50 _ The contrapositive is: \£ o
of a conditional statement. Num bﬁ( 5 ﬂo+ AN i\b\e_
\ . 1\
+ \er
N "
P not e
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F Math 12 3.1 Types of Sets and Set Notation p. 146

Name
Date

| Goal: Understand sets and set notation. ]

1. set: A collection of distinguishable objects; for example, the set of whole numbers is
W=1{0,1,23,..}

2. element: An object in a set; for example, 3is an element of D, the set of digits.

3. universal set: A set of all the elements under consideration for a particular context (also
called the sample space); for example, the universal set of digits is
D=1{0,1,2,3 45,8678, 9.

4. subset: A set whose elements all belong to another set; for example, the set of odd
digits, O = {1, 3, 5, 7, 9}, is a subset of D, the set of digits. In set notation, this
relationship is written as:0 < D.

5. complement: All the elements of a universal set that do not belong to a subset of it; for
example, 0= {0, 2, 4, 6, 8} is the complement of O = {1, 3, 5, 7, 9}, a subset of the
universal set of digits, D. The complement is denoted with a prime sign, O”.

6. empty set: A set with no elements; for example, the set of odd numbers divisible by 2
is the empty set. The empty set is denoted by { } or @.

7. disjoint: Two or more sets having no elements in common; for example, the set of even
numbers and the set of odd numbers are disjoint.

8. finite set: A set with a countable number of elements; for example, the set of even
numbers less than 10, E = {2, 4, 6, 8}, is finite.

9. infinite set: A set with an infinite number of elements; for example, the set of natural
numbers, N = {1, 2, 3,...}, is infinite.

10. mutually exclusive: Two or more events that cannot occur at the same time; for
example, the Sun rising and the Sun setting are mutually exclusive events.
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INVESTIGATE the Math

Jasmine is studying the provinces and territories of Canada. She has decided to categorize the
provinces and territories using sets .

NEWHOUNDLAND
AND

How can Jasmine use sets to categorize Canada's regions?

A. List the elements of the universal set of Canadian provinces and territories, C.

£~ { VT, 0T, U, 8¢, A8 ok 1, o0), OC, W8, NS, PE, ML T

B. One subset of C is the set of Western provinces and territories, W. Write W in set
notation.

W= (YT N, NG, te | B, sk, mzd
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C. The Venn diagram above represents the universal set, C. The circle in the Venn diagram
represents the subset W. The complement of W is the set W"*,

I.  Describe what W’ contains.

N comdins ol Tore provinces ond Jesrchones Hok
ovent W

il.  Write W’in set notation.
W ""‘ { O'J/ &c, N&, dé’ PE! NL%

iii. Explain what W’represents in the Venn diagram.

Mq‘l’bﬁj oukede of Hha \) circle bw neide Hhe C squoee

E equal to xplain.

w'? ‘\ec,, spwt elomends owe w btk solcek

D. Jasmine wr%e the set of Eastern provinces as follows: £ = {NL, PE, NS, NB, QC, ON} Is

E. List T, the set of territories in Canada. Is T a subset of 7 Is it a subset of W, or a subset
of W’ ? Explain using your Venn diagram.

T= {7, NT, NUy T is & sobeet W
oA

o)

n o

W
C

T
T
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F. Explain why you can represent the set of Canadian provinces south of Mexico by the
empty set .

Tove cwe no provinees ootl of HX

G. Consider sets C, W, W", and T. List a pair of disjoint sets. Is there more than one pair of
disjoint sets?

W' ged T o Aissom’c
W and \p\ one d(ssou\{'

H. Complete your Venn diagram by listing the elements of each subset in the appropriate

circle.
p- 147

The folowng § 3 Summary of notaton PYOAuEd 50 far

Sets are defined wsing trackets. For exariple, to defime the uwerssl et of

e numbers 1, 2, and 3, ISt as elements

=029 l(’o
To defire T st A That has The surbers 1 and 2 &5 dlements P'
A={1L2}

Al clemerss of A are o clements of U, 30 A & & subuet of U Communication _Notation l Z fx <5
Ac phrase “from 1 9 5° means “from 1 %0 5 ndusive * -~ N

m et notaton, the number of elements of the set X is
wrmen as n(X

For exaple, f the set X is defined a3 the set of rumbers
To defire B st B, 2 sbnet of U St contars e number & fom 1105

The ot A° ®w compiemwert of A o be defred
& =3

o= o« =2 X=1{1.23.45
¢ o) -5
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Example 1: Sorting numbers using set notation and a Venn diagram (p.148)
a) Indicate the multiples of 5 and 10, from 1 to 500, using set notation. List any subsets.

b) Represent the sets and subsets in a Venn diagram.

o s\or\ willh u.vx'\wA ec\‘ | e wL-‘—'l' Hypes of
nomles owe molkigles o€ § o d lo?

=< { 12,3, 42, 499, $B0]
S = [\ 1¢xsoe, x €N

N & numbers
x SLRVA&\' meqeality "‘L‘mekwi".

£ - {5,10,15,3D, ..., 470,495 st
c= 8l $e5x, l~{7<516'b\7(e—”$
T=1{w20P.. ,4¢o,qﬁo,m'$

T = Jt 410, s xs50, XN

T= F< S
;‘ - ‘,\m\«mo\l«p)"‘ of 5
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Example 2: Determining the number of elements in sets (p. 149)
A triangular number, such as 1, 3, 6, or 10, can be represented as a triangular array.

= . . L . o L o . o

1 3 6 10 15 24 £
a) Determine a pattern you can use to determine any triangular number.
b) Determine how many natural numbers from 1 to 100 are

0 even and triangular,
)] odd and triangular, and
ili) not triangular.

¢) How many numbers are triangular?

2=+ puwmbes 6 e som
L= | +2+3 ofte Gt ate nsdors|

lo=>(+2+32+H4 Mumbers
5= [ +2+3+ 4 +5

L U= § neurol pomberc froms

9 - o
LSK; T = S_-I-na»ﬁold nunlers
b Crewn 1-160%
™ T={uv%e 19,1€,2) 29, 36,
_ar 46, $€, 66, 2%, A
|o&
i, & 160243, 0163
n@= b

L. 0 (T\\
U = (oD N
“nLt?r E bii ()= ale) =
“L,r\3= “(\)3—“('\'3 13 - L = 1
= Joo- (3 o= 1 \‘z'lxr‘*z\"«\c'(.',
~ ) a

C. "\1:-“‘3 owt,  Gun \V\C\M!‘l‘t VUmber of na:lum‘(
fombers .. e st Lo an R

powber 0 Iriamngolas nuw s

a(n=a
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Example 3: Describing the relationships between sets (p. 151)

Alden and Connie rescue homeless animals and advertise in the local newspaper to find homes
for the animals. They are setting up a web page to help them advertise the animals that are
available. They currently have dogs, cats, rabbits, ferrets, parrots, lovebirds, macaws, iguanas,
and snakes.

a) Design a way to organize the animals on the web page. Represent your organization
using a Venn diagram.

b) Name any disjoint sets.
c) Show which sets are subsets of one another using set notation.

d) Alden said that the set of fur-bearing animals could form one subset. Name another
set of animals that is equal to this subset.

A= { o3l e Cmea'ls av&\lak(ng
W= { WO/ ook & a.mwu'(.{
ol leoled anvmabd

0)  unwversal gek -

c={
W = { dogs,cats, cobleks, ogreks pocrots, lovebinds,
Mmhe aw s\

c = iﬁomd&":ﬂ@\“él

fo= % degs, “‘L(,ra\-\a'\k 'chbjﬁ"; )
g = §. F"“"‘\'ﬁ, \ovcl-n'fls) Mac-aws"; _ s & cobsek
7
5 HEN
Rcw
b A
ne b

ceh
w e A

a
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Example 4. Solving a problem using a Venn diagram (p.152)

Bilyana recorded the possible sums that can occur when you roll
two four-sided dice in an outcome table:

a) Display the following sets in one Venn diagram: « rolls
that produce a sum less than 5- rolls that produce a
sum greater than 5

alwin -

b) Record the number of elements in each set.

c) Determine a formula for the number of ways that a sum less tha‘reater than 5
can occur. Verify your formula.

L (A S

(1,9
(2,3
(32)
(CR))

NCE® alLerd) = 0@ +n(e)
(= 6 2= bt

n(6 =
S { all Fo;stue 50#‘%

L= Sc.l( ums < gz
G ,,{,,\\sw\s 5%

il

il
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In Summary

Key Ideas
* You can represent a set of elements by:

- listing the elements; for example, A = (1, 2, 3, 4, 5}

- using words or a sentence; for example,

A = {all integers greater than 0 and less than 6}
- using set notation; for example, A ={x|0<x<6,x€ |}

* You can show how sets and their subsets are related using Venn diagrams.

Venn diagrams do not usually show the relative sizes of the sets.

* You can often separate a universal set into subsets, in more than one

correct way.

Need to Know

 Sets are equal if they contain exactly the

same elements, even if the elements are A

listed in different orders.

* You may not be able to count all the
elements in a very large or infinite set,
such as the set of real numbers.

A

o The sum of the number of elements in a set and its complement is equal

to the number of elements in the universal set:
nl(A) + n(A’) = n(U)
* When two sets A and B are disjont,
n(Aor B) = n(A) + n(8)

HW: 3.1 p. 154-158 #4,6, 8,9, 11, 12,14, 15,16 & 19
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F Math 12 3.2 Exploring Relationships between Sets p. 159
Name
Date

| Goal: Explore what the different regions of a VVenn diagram represent.

EXPLORE the Math

In an Alberta school, there are 65 Grade 12 students. Of these students, 23 play volleyball and
26 play basketball. There are 31 students who do not play either sport. The following Venn
diagram represents the sets of students. Q

\

(ES

S (all Grade 12 students) =| (,S

V (volleyball)

B (basketball)

3|

How many students play: Volleyball only? % Both Volleyball and Basketball? "S

Basketoallonly? || Neither sport? 3|

Reflect: Consider the set of students who play volleyball and the set of students who play
basketball. Are these two sets disjoint? Explain how you know.

No\l;acau»‘c foo (¢ ove/‘\ﬁ-() ""‘h’e ?'k S
e \pan J(aﬁoow"
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Example 2: Each member of a sports club plays at least one of soccer, rugby, or tennis. The
following information is known. 43 members play tennis, 11 play tennis and rugby,
7 play tennis and soccer, 6 play soccer and rugby, 84 play rugby or tennis, 68 play

soccer or rugby, and 4 play all three sports.
—_—

a) Display the information in a Venn diagram.

=42 /A

A2

b) How many members does the club have?

gf-43-2=3
=<t =7

1-4=3
b=+t~ 2
Yz 3-4-12 29

(g-a-1-4-3-2= 3

W+ +H+ +2a +3T+ 13~ 47 nowders
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Example 3: In a high school, there are 130 grade 11 students. Currently, 82 students are taking
math, 27 are taking math and physics, 25 are taking math and chemistry, 20 are
taking chemistry and physics, 110 are taking math or chemistry, and 87 are taking
chemistry or physics. Eleven students are taking all three courses.

a) Draw a Venn diagram to display the information.

Y=3%2 p =he x1-1l= e
A 96-1[ = I
20-1l = 9
AVA ga-1b-1(-14 4]
No-4l-lo-1l-14 -9 = ]9
2 - $7-F-14-1-9-l6= (¢

b) How many students are taking math or physics?
Hl 14+ +), He 49 = 107

c) How many students are taking none of these three courses?

120 - 4] <lo-l(-14 <|7-9- =
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Example 4: Each student at a music camp plays at least one of the following instruments:

violin, piano, or saxophone. It is known that 6 students play all three instruments,
163 play piano, 36 play piano and violin, 13 play piano and saxophone, 11 play
saxophone and violin, 208 play violin or piano, and 98 play saxophone or violin.

a) Draw a Venn diagram to display the information.

\ peiz Al F-b=3D

R-6=")

-6 =5

AVA lo3- 20-&-1=120

A - Yo-6-1 - [90-5 = %O
W - 4o 20657 = [0

b) How many students are there at the camp?

Yot201 (20 16 +L+T1+ D= 2
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Key Ideas

o Sets that are not disjoint share common elements.

¢ Each area of a Venn diagram represents something different.

* When two non-disjoint sets are represented in a Venn diagram, you

can count the elements in both sets by counting the elements in each
' e diagram just once.

elements in set A
and set 8

v
elements inset A [elements in set B
(but not in set B but not in set A
A B

elements in U but not in
set A orsetB

0 a universal set appears only once in a Venn diagram,
o If an element occurs i | of the
Venn diagram where the sets overlap

HW: 3.2 p. 160-161 #1-5
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F Math 12 3.3 Intersection and Union of Two Sets p. 162

Name
Date

I Goal: Understand and represent the intersection and union of two sets. |

. intersection: The set of elements that are common to two or more sets. In set notation,
A n B denotes the intersection of sets A and B; for example, if A={1,2,3}and B = {3,
4,5}, thenAn B8 ={3}L

. union: The set of all the elements in two or more sets; in set notation, A U B denotes
the union of sets A and B; for example, if A={1,2,3}and B ={3, 4, 5}, thenAu B ={1,
2,3, 4,5}

. Principle of Inclusion and Exclusion: The number of elements in the union of two sets
is equal to the sum of the number of elements in each set, less the number of elements
in both sets; using set notation, this is written as n(A U B) = n(A) + n(B) - nlA n B).

Communication | Notation

In set notation, A N 815 read as “imersectonof A~ A U 8 is read as “unvon of A and 8." It denotes
and 8." It denotes the elements that are common al elements that belong 1o at least one of A
0 A and 8. The imersection s the regon where the o 8. The union is the red region in the Venn

two sets overlap in the Veenn diagram below, diagram below.
v v
- A 8
Y
.“
- 4
ANK AUB

A\ Bisread as “A minus B." It denotes the set of elements that are in set A but not in set 8.
It is the red region in each Venn dagram below.

Z

A\Bwhen BCA A\ Bwhen they are disjoint A\ 5 when they intersect

]




March 05, 2013

Venn Diagrams & Notation
Shade the region that contains the elements that belong.

ANB (An BY A\B B\A
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Example 1: Determining the union and intersection of disjoint sets (p.164)
If you draw a card at random from a standard deck of cards, you will draw a card from one of
four suits: clubs (C), spades (S), hearts (H), ordiamonds (D).

a) Describe sets C, S, H, and D, and the universal set U for this situation.

b) Determine n(C ), n(S ), n{H ), n(D), and n{U ).

U= {Am\»\ns acard Grom &&6\‘ & 62 Msl nw)= 52

s= { draving o 4eote \ )= 13
i § drownyg o leort a0 = 13 )
€= {éwm\na o Aobl ac)=_ 13
b= §drasmg a Sl w0 = 13
—7 ol

¢) Describe the union of S and H. Determine n(S U H).

SUR= {4he sot & 13 4mles ad 13 hawrkd
n(suW)z 2o~ 0@+ wl¥) = nlsuH)

= a.v\s
Describe the intersection of S and H. Determine n(S n H).

sni= {13
n(gn¥)=o

d

—

€

—

Determine whether the events that are described by sets S and H are mutually exclusive,
and whether sets S and H are disjoint.

N cord comnd le bt o cpd and o laart |
s he events are "“‘-‘"WAH exdudve ot cyssd\w\' ('\0 overlap)

oot
f) Describe the complement of S U H.

(601‘\\‘ = { e ot of cork ot m\'__\_g“ laavks arsf,o&s",
(son) = (cu®)




March 05, 2013

Example 2: Determining the number of elements in a set using a formula (p. 166)

The athletics department at a large high school offers 16 different sports:

Lockey onais— b
pasxetbal ccrosse - b —ultimate
CTOSS COURtA-HIAMING yoleybak
oémhg ﬁeoum-sk&mg wrestiag-

SO6668L
~\s wobitbal - o>

Determine the number of sports that require the following types of equipment:

a) a ball and an implement, such as a stick, a club, or a racquet ( vab \’g,.v\

B\ﬂsr(rw-)

T a(ed)=9
e N cc Mg ned)s S
€6 E’% Wockey uthaale 1{mflere) )
< ’\ o € °°;;:‘3 Wﬂs\'\'\ng !\(Fm(l N I“*"“"{') =t

b) only a ball

a(enT)= a(2) (ent

9 7 4 +9 - 4
= S

L
%
+
2.
Na%
|
>
—
o
)
=

¢) animplement but not a ball

e) neither a ball nor an implement
a(\d) = nD)-hlenD)  A(BUD)) = n W- n(8UT)
g 4 o -

- 4
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Principle of Inclusion and Exclusion
The number of elements in the union of two sets is equal to_ the sum of the number of

elements in each set, less the number of elementin ____ Y2'W

(D)= 0B+ al@) - (OB s p TD

intersection, so they are not &
counted twice, once in n(A)

and once in n(B) A O Ob

If two sets, A and B are disjoint, they contain no common elements.

ANR)=O
°‘O Q’ ':1((&:2,\1 ﬂ(ﬂ\ + n(B\

Example 3: Determining the number of elements in a set by reasoning (p. 168)

Jamaal surveyed 34 people at his gym. He learned that 16 people do weight training three
times a week, 21 people do cardio training three times a week, and 6 people train fewer than
three times a week. How can Jamaal interpret his resuits?

lo 2
-

/ ] (5 = §oll e peags ot
= o Pmpg
i o o gymtiat
W c Z;ﬁ <or?;|yeé'ﬁ
W= § weigk 3/ weskl
C = feordio 3/ wek]

G Y- K
alwue) =2¢
A0 = alw) + W& - 2 (WNJ AN~
¢ = b + 2l - X
Ay = H\ - X

2 = -9
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In Summary
Key Ideas
* The union of two or more sets, for example, A U B, consists of all the

elements that are in at least one of the sets. It is represented by the entire
region of these sets on a Venn diagram. It is indicated by the word “or.”

AUB v

AUB v
A B A‘ ‘,

* The intersection of two or more sets, for example, AN A, consists of
all the elements that are common to these sets, It is represented by the
region of overlap on a Venn diagram. It is indicated by the word "and.”

ANB 7] ANB=()

(0] OO

Need to Know
« |f two sets, A and B, contain common elements, the number of
elements in A or B, nfA U B), is:
nA UB) = n(A) + n(B) - n{AN B)
This is called the Principle of Inclusion and Exclusion. To calculate
n{A U B), subtract the elements in the intersection so they are not
counted twice, once in n{A) and once in n{B).

(00

 If two sets, A and B, are disjoint, they contain no common elements:
nfANB) = 0and
n(AUB) = n{A) + n(B)
o Elements that are in set A but not in set B are expressed as A\ 8.
The number of elements in A or B, n{A U B), can also be determined as
follows:

MAUB) = n(A\8) + n(B\A) + n(A N B)

HW: 3.3 p. 171-175 %5,6,7,9, 10, 11,12, 16, 17 & 18
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F Math 12 3.4 Application of Set Theory p. 179

Name
Date

| Goal: Use sets to model and solve problems. |

Example 1: Solving a puzzle using the Principle of Exclusion and Inclusion (p.180)
Use the following clues to answer the questions below:

e 28 children have a dog, a cat, or a « 4 children have only a dog and a cat.
bird. n l!.OCdD) « 3children have only a dog and a
13 children have a dog. bird.
« 13 children have a cat. « 2 children have only a cat and a bird.
« 13 children have a bird. « No child has two of each type of pet.

a) How many children have a cat, a dog, and a bird?

Define the sets and draw a Venn diagram. (338
Let x represent the number of children
with a bird, a cat, and a dog.
P= {chikdren with _ €15 J
C= {children with a <6+ }

B= {children with a bl\'l }

D= (children with a '14_}

D=1

sUcuUD) = n(&) + n(c\ + I\(D\— n(QOC)~ /\(cM)- ﬂ(bﬂ%\ + f\(&l\c.l\‘))
n( 'm)- 3+ 3 fl’&—(ﬁ%—@)@)*%
2¢ = 24 -a-’x-q-—x-sya)( 5 2T

= - -2 -2
24 = %0-2% T - x

b) How many children have only one pet?

T+b +5 = 1Y
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Example 3: Shannon’s high school starts a campaign to encourage students to use “green”
transportation for travelling to and from school. At the end of the first semester, Shannon's
class surveys the 750 students in the school to see if the campaign is working. They obtain

these results:

« 370 students use public transit. f\("ﬂ
« 100 students cycle and use public
transit. N (CNT
¢ B0 students walk
transit. (N N,
« 35 students walk and cycle. n (N I\c)

d use public

Complete the Venn Diagram to show how many students
are using green transportation for travelling to and
from school.

U={students who attend Shannon's school}

T= {students who use public transit}

W={students who walk}
C= {students who cycle}

y\(N ﬂT) = %0

N (NﬂT\C) =% 0-20
- bo

n(cnm) =160
c NT\W) > /6020
n ( s

0 (WOTUC)= o +eo+0 0t
20+1¢ T LD

=Yg

« 20 students walk, cycle, and us
* 445 students cycle or use public

265 students walk or cycle. {\ (N J C.)

publictransit. N (WACANT

transit. n(CUT

u
w

-

n(Wney= 3s
n (WNE\D = 25-20
= 1S
a(0=3210
ﬂ(TM\y = 310 - (0-20-%0
- Q0

a (¢ oN) > H4$-20 -¢0-20- 0-C

p(cow)= 268 .
N1 o)~ 2T 5020-60%0=C
=30
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In Summary
Key ideas
* Set theory is useful for soving many types of problems, Inciuding Intermet
searches, database queries, data analyses, games, and puzsies.
* To represent three intersecting sets with a Venn dagram, use three
lersecting crdes. For example, i the following Venn dagram,

A L]

« AN ENCis ropresenied by region h,

= AN 8 is represenied by the union of regions € and A,

= AN C s represented by the union of regors g and h, and

= 8N C 6 represented by the umon of regors h and |

Each regon of a Venn diagram contans elements that ocowr only in

that parscular region

* You can use the PFrnople of Inclusion and Exchusion to determne

the number of elerments in the union of three sets
MALIBLIC) = nfA) + nl8) + nlC) ~ nlANS) - nlANC) - nlBNC) + ANBENC)

Need to Know

* You can use concepts related 10 sets 10 search for websites on the Internet:
= At an exact phrase in quotation marks.

« Connect words or phrases with "and™ 1o search for stes that contain both.
The woed "and™ represents the intersection of two or more sets.
« Connect words or phrases with "or” %0 search for sites that contan ether
one or the other, or both. The ward “or” represents the union of two

Of more sets.

* When sohving a puzzie o problem, it 5 often usefud 1o visuakze the probiem
Fest identdy which sets are defined Dy the comext. Then identify how the
sets overlap, Finally, dentdy regions of the overfaps that are of interest in the
puzzie or problem. 1t 5 often advsable 10 consder how much 5 known about
each region, and use the information about the region that is most known
10 deduce niormation sbout regions that are less well known. A systematic
approach will result in arswers that ane easier 10 venfy,

HW:3.4p. 191-194 %2,4,6,7,9, 11,12 &13
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F Math 12 3.5 Conditional Statements and Their Converse p. 195
Name
Date

| Goal: Understand and interpret conditional statements.

1. conditional statement: An “if-then” statement; for example, “If it is Monday, then itis a
school day.”

2. hypothesis: An assumption; for example, in the statement “If it is Monday, then itis a
school day,” the hypothesis is “It is Monday."

3. conclusion: The result of a hypothesis; for example, in the statement “If it is Monday, then
itis a school day," the conclusion is “it is a school day.”

4. counterexample: An example that disproves a statement; for example, “If it is Monday,
then it is a school day” is disproved by the counterexample that there is no school on
Thanksgiving Monday. Only one counterexample is needed to disprove a statement.

5. converse: A conditional statement in which the hypothesis and the conclusion are
switched; for example, the converse of “If it is Monday, then it is a school day" is “If itis a
school day, then it is Monday.”

6. biconditional: A conditional statement whose converse is also true; in logic notation, a
biconditional statement is written as “p if and only if q.” For example, the statement “If a
number is even, then it is divisible by 2" is true. The converse, “If a number is divisible by 2,
then it is even," is also true. The biconditional statement is “A number is even if and only if it
is divisible by 2."

E— g Communication Notation
Communication Notation )
P «» q is notaton for “p if and only if "
P = q is notation for “if p, then ¢." This means that both the conditional statement
p=gQisread as “pimplesq.” and its converse are true statements.
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LEARN ABOUT the Math

James and Gregory like to play soccer, regardless of the weather. Their coach made this
conditional statement about today's practice: “If it is raining outside, then we practise
indoors."

When will the coach’s conditional statement be true, and when will it be false?

Example 1: Verifying a conditional statement (p.195)
Verify when the coach_'s conditional statement is true or false.

Hypothesis: is € d\'l\l"\% oot ibsa

Each of these statements is either true or false, so to verify this conditional statement, consider four cases.

Case 1: The hypothesis is true and the conclusion is true.

i vame oavale s e pmo{—l«' 1ndoors

Case 2: The hypothesis is false, and the conclusion is false.

I dees aoh com odkide ond e prahe scdosrs

Case 3: The hypothesis is false, and the conclusion is true.

1+ does nok e ookddes omd we frackee oo

Case 4: The hypothesis is true, and the conclusion is false.

= & cons oordde and ue pmche R
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Use a Truth Table to Summarize the Observations

Let p represent the hypothesis: /t is raining outside.
Let q represent the conclusion: We practise indoors.

p q p

T T
*{F £

4
0

F
T F

A

'*When the hypothesis is false, regardless of whether the conclusion Is true or false, the
conditional statement is true

From the truth table, | can see that the only time a conditional statement will be false
is when the hypothesis is '\'NLC __and the conclusion is

Example 2: Writing conditional statements (p. 200)
“A person who cannot distinguish between certain colours is colour blind."

a) Write this sentence as a conditional statement in “if p, then @” form.

I o person comnot dichiguish betoun cortaa cdeort
frow  Twek paon 18 colwof plind.

b) Write the converse of your statement.

IS o prrgon 1o colood Wind Yan foek person Clummst
dik\'ikﬁb\d« yd—w\, certoon co‘NfS.

c) Is your statement biconditional? Explain.

Theconversels,,,,f",ﬂl&,,,.

The statement can be written:

between certain colours.”
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Example 5: Verifying a biconditional statement (p. 200)

Reid stated the following biconditional statement: “A quadrilateral is a square if and only if all of
its sides are equal.” Is Reid's biconditional statement true? Explain.

Conditional Statement: l? G %oa,ﬁ('lld&lal ¢ & ﬁoaﬂa Yren 6.‘.(
of e 41des ave 2goal — frue

Converse: \¢ a{( .\ aide¢ of O-QOGA{‘.I'A‘/"( ove a%oa‘
Jhaw it ie & Sqoore —> Bl

2 LO II‘J“- 4 Oo‘( §.ch,$
courbeoigl p‘ (:':véﬁ:"- i o

Cnee Te comer ® fle
éy He b‘w‘g\l‘w«l sledonad
e e
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Key ideas

* A conditional statement consists of a hypothesss, p, and a conclusion, g
Different ways to write a conditional statement include the following
- fp, thenq
- pimplies q.
-p=q

¢ To write the converse of a conditional statement, switch the hypothesis
and the conclusion

Need to Know

o A conditional staternent is either true or false, A truth table for a
conditional statement, p =» g, can be set up as follows:

| P 9 P=q

| T T T
F F T

} 4 4

| F T T
T F F

A conditional staternent is false only when the hypothesis is true and the

conclusion s false. Otherwise, the conditional statement s true, even f

the hypothesis s false

You can represent a conditonal statement using a Venn diagram, with 9

the inner oval representing the hypothesss and the outer oval representing @

the conclusion. The statement “p implies @* means that p is a subset of
Only one counterexample is needed to show that a conditonal statement
s false
* If a conditional statement and its converse are both true, you can
combine them to create a biconditional statement using the phrase
“if and only if.*

HW: 38 p. 203-206 #1-8 & 12

28
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F Math 12 3.6 The Inverse and the Contrapositive
of Conditional Statements p. 208

Name
Date

Goal: Understand and interpret the contrapositive and inverse of a conditional
statement.

1. inverse: A statement that is formed by negating both the hypothesis and the conclusion of
a conditional statement; for example, for the statement “If a number is even, then it is
divisible by 2," the inverse is “If a number is not even, then it is not divisible by 2.”

2. contrapositive: A statement that is formed by negating both the hypothesis and the
conclusion of the converse of a conditional statement; for example, for the statement “If
a number is even, then it is divisible by 2," the contrapositive is “If a number is not divisible
by 2, then it is not even."

P q p=q Communication | Notation
T T T In logic notation, the inverse of "if p,

F F T then g is written as “If =p, then ~q.”
F T T

T F F

Communication | Notation

In logic notation, the contrapositive of “if p, then
q" s written as “If =~q, then =p.”
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Example 1: Verifying the inverse and contrapositive of a conditional Statement (p. 209)
Consider the following conditional statement: “If today is February 29, then this year is a leap
year."

a) Verify the statement, or disprove it with a counterexample.

Hypothesis (p): TodaN S teds. 24
Conclusion (g): T Iris 1004' s Alea-p 1&4’

P q p=q

T T T

b

-

Verify the converse, or disprove it with a counterexample.

converse: |¥-\’k4\,ea,r S 6‘4&0

Hypotmesis 1 Tiws Year & 6 leap yors —
OonclusuonQr lo!(y 14 Qlo Q‘i'"‘ % P

q P g=s

WD&)M T | F F

c,oowkl es(a.up‘e .

c) Verify the inverse, or disprove it with a counterexample.

If 40& isust feb, 27
Hypothesis (—p): TDJ‘-{K ﬁ.ol' Yd::l‘iﬂ’ —

Conclusion (—g): T'q.l.\,ed < Vl-O'l' e le
Y‘o';l‘ —-p —=q patng

Coov\r\l/ &\M»pk s W ﬂ"‘llot; T 1F E

Inverse:

d) Verify the contrapositive, or disprove it with a counterexample.

‘dﬁl I ﬁ‘b(' a.leap yw,

Hypothesis (~q): —kl.\’a.w 13 n*"ﬂ\ﬁﬂ”‘—
Conclusion {—p): %Jo{l! Vlb'l E}o a‘l“'

Contrapositive:

- |- pww

T | T T

@D MomeriZe (

Pon dodey 15 b aq

Han it s ot oecp s

\BJa,ks not Teb. 24t

—lv‘ =>‘\P
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Example 2: Examining the relationship between a conditional statement and its contrapositive
(p. 210)

Consider the following conditional statement: “If a number is a multiple of 10, then itis a

multiple of 5." > ‘(_‘ -“b'h"'“ ap

a) Write the contrapositive of this statement,

I€ 6 Nomber 1§ act 4 Y\b\\que of 5) Ten b
1K wot o mopﬂple of |0

b) Verify that the conditional and contrapositive statements are both true &— (plﬁr [N \(ovw\
T~{neTl= L tegekof wdegrsd l\aarom
r - isﬂ GII - & Ha X of wol Hiples of gwe\
T = SpaeTq~] fock of mothirks of 1ok

P PR R TR L A TCE -‘c[(s e

e TASISSE L6 16 25,..,

T Tl

Yo controposhie

— (¢ TRE

ic TRoE

€8, - % cpwJH-va( qw
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In Summary:
« You form the inverse of a conditional statement by
the hypothesis and the conclusion.

HW: 3.6 p. 214-216#1,5,6,7,9& 12

neaa?'ﬂ."“i
J )




