Name: KE\/ ‘

Hour:

Unit A: Logic

Geometry lst Semester

HELPY
HELPY
HELPLL

Do not despair!
Crazyman is herel

What??? 1 don't
want 1o be rescued
by anyone called
“Crazyman®! Get
me Suparman!

Why? “Crazy”

and “supsr”

mean almast
the sarme thing|

That's absurd! Mame
just one instance in
which “super” and

‘trazy” have ever had

sirilar meanings!

That's easy:
Krazy Glue
and Super

Glue!

wwus.funnytimes.com



LLesson 2-2: “If-Then” Statements

Proposition Implication
_./\h _4/\._
o N s ™
If , then
Antecedent Consequent
Vocabulary

Conditional: _{} Q&ﬂ‘\'ﬁna W ahn I'F Clavge g) a “‘HUZH”
tovces axa " if..then. " statement

nstance: 0 SPCGtic case  wheve the “if" part is
TRUE, & he “tten” part is TRUE. (T,T)
Counterexample: 0 SPCCifIC as¢ wheve fhe i part is
TRUE, & tw “thun” port is FMSE. (T, F)

= implits S D—?q meqns “p implies a

e Ui boonly it D<:7q means “p if &on\\/ F g

Practice

a=ltis arabbit
b= It has four legs
¢ = [t has floppy ears

Write the sentence symbolized by each statement.

1. a=r b 2. If b, then a.

if it 1S 0 rabbit, IF &+ hos H lege.
then v has v lege hen S 0 vabbit-

3. cimpliesa (=7 @
If i ha< floppy ears,
then B 1S A rabbvk



Write the proposition and implication of the conditional.

4, If a network has four nodes, then it has six arcs.

Proposition: If o_perwork hos L\ nodes
Implication: HNeN ¥ has [ aves

Rewrite the following statements as conditionals.

5. A person that is 14 years old is a teenager.
£ o pevson is 14 yvs. oid, then they are
0 fRenogev-

B. A Doberman is a dog.

i oan taniwmal 1S o Doberman, then i is a dog;

Given the conditional, “If ¢= 3, then ¢<10.”

. T, "
7. Give an instance of the conditional.
. T.F g
8. Give a courfterexample to the conditional.

C=1o



Lesson 2-3: Converses & Biconditionals

Vocabulary

Converse: 110 copverse  0F D"'?G [S 0_70
xiogt blt 1S oppogHe .. doest H11 g Whetuy it Tor F

Biconditional (< ‘R: & only IF” D &9 Muans i |'F K’
only if ¢". 1S e (‘ombma«hm 0f 2 cond\ﬂona(°
D=4 & 0:3?19

1 U o—

Practice

1. If you are in Grand Rapids, then you are in Michigan,

Converse: |f you are in M(J then VoL are in G.R,

2. If you have a Doberman, then you have a dog.
comverse: € you have a dog, then yoy have o
Dokrvman.
3. If x=>1, then x=-2.

Converse: l? XZ—Z} e X 71

4, If x=2,then3x+1=7.

Converse: |F Zx + | —_17’ Hun X=271.

5. Iif a person is driving 100mph on a U.S. highway, then the person is speeding.

a. Write the converse of the condltlonal

F o poson is gpeeding, then fhey are
dviving (00 mph on @ V.S, highway.

b. Is the original statement true? Is the converse true?
Origieal: fvve
Convese: false, could e qoing  gomph



Let p be the statement x < 5. Let g be the statement x < 4.

a. Write p — q.

IF x<5 then x <y,

b. Is p— g true? Explain your answer.
No, W x7H5

C. Write the converse of the statement p — q.
It X<H, then x<5,

d. Is the converse true?
Ve S

Let p="Acountry is democratic”. Let g = "The power resides in the people”.

Write peq in words.

rooutny is demoaradic if & only it e powey
(185 N e people.

Given the statement: “Aright angle is an angle whose measure is 90."

a. Write a conditional (if-then statement) for this statement.
€ an angle (s vight, then 4 meogure
1S Q0.

b. Write the converse of your statement in part a.

£ an ongle measures 90, then i+ 1S
(ight-

C. Are both aand btrue? If so, write the definition of a right angle as a
biconditional.

Ves.
oo angle 16 gt iF & only i it

masuye i 40.



Lesson 11-2: Negations

Vocabulary

Negaton: TNe_negodion of 0 Stodewment p 1S caled
‘ot p"s symbol ysed: ¥ or v (ifpis T, wpis F)
verse: T inwese pe p= j s Mp =g,
Liogically equivalent o thy Converse (47p)

conveposiive: L (ONTrAPOSItIVe I p=g is wg=vp.
L logically eqoivaipnt fo the conditional (pq).

Practice p Orig. p-vq,
I G— b (. §7P
T A — T
1. If you live in California, then you need a mountain bike. ny. VP~r~%

‘ CoHapos.
QD—*?P Converse: |f you need 0 movptain bike, then
yoo Wive in Gk

wp-7 g Inverse: \f YOu dopd live m Ch, fhun yov don+
ned a movntain bike
rucb-a p Contrapositive: | you dont W{d o Mountain bfkf’,

fan yov  dont live in (A, \
3 AN S
2. It you live in arﬁeﬁr-conditioned home, fhen you have the opportunity to be cool in

s.the summer.
(L-?P Converse: IJP YO\) hOW? e OPPO‘(W“H'\[ TDbQ C(]Ol ihw
somiee,  then you live o AL home.

NPT NG, Inverse: \f OV dont live in AC. hOW\Q; tHhen YyOv don}
have +he opportulity fo be (ool in the Summer.

w%_? ~p Contrapositive: \& \{0\) dod hoave Yhe OPPO(WV\‘\\"[ 10 be
ool (0 the sompaer, Ahen you  dond Jive
in AL howue,

~ T




3. Write your own “If...then” Statement:

IE_you own a Yaris, fhun i+ 16 o Toyotd,

(L—?P Converse: | Noy own  Q Toy o, then 1+ i€ a

Navis.
mp—?mqjinverse: H‘- you d()ﬂ"\' owWn o \IQYES, then S hot
n ToyOra-
w07 P Contrapositve: (B Yoy dopd owWn o TOYOrA, Hun 1S
not & Yoris.
4. Make a conclusion from these two statements.

(a) Riley cannot become an eagle scout.
(b) If a person is a boy scout, he can become an eagle scout.

Riley is Not a  boy scovt.



Lesson 11-1: Logic of Making Conclusions

Vocabulary

Law of Detachment: 3'\VQY\ 0 Stalewm et 'P—7 QU &
P, you (an condyde 4.

Law of Transitivity: mven L Shaeent p- aU & QU'? r,
\ou G ronclude P

Law of Contrapositve: QiVen (1 Sfotener)t d] L Shatement
VG, you (an " (oncluge up.

stakkment

Law Symbols Example
Giiven- (1) lfx = 10, then y = 6.
() P79, (2) x = 10.
Law of z D —
Dol (z) p Conolude: =1
conaude: q,
Given: (1) If x = 10, then y = 6.
“) P-:”L {2) fy =6, then z = 21,
Tr::;\irtic::ity (2) v ' Conclude: | £ x=10, then 2=7].
(ohavde p=y
cnven: (1) ifx = 10, then y = 6.
Law of Conclude: ¥ # | 0.
Contrz.;oositive (7') v q) X
congiude: vp

X 00y oAy (mbinoriONS  we cand make O onAvsion,
o Write “pob enovgh information”




Practice

1.

A commercial states: If you want to be popular, you must dress well.
If you want to dress well, you wear Brand X jeans.
What conclusion(s) can you make (if any)?

€ you want +o be populay, you weav brand X jeans.

(1} Every rhombus is a kite.
(2) The diagonals of a kite are perpendicular.
(3) MBUS is a rhombus.

What conclusion(s) can you make (if any)?

MEUS ¢ a Kitt & 4hu quowa\% ave L.

(1) Some bracelets are valuable jewelry.
(2) All bracelets are made of gold.

What conclusion(s) can you make (if any)?

SOV %md brace\e¥sS ave  Vawabls-

(1) If you own a Doberman, then you own a dog.
(2) You own a dog.

What conclusion(s) can you make (if any)?
N0 Concvsi 6N

(1) My gardener is well worth listening to on military subjects.

(2) No one can remember the battle of Waterloo, unless he is very old.

(3) Nobody is really worth listening to on military subjects, unless he can
remember the battle of Waterloo.

What conclusion(s) can you make (if any)?
My _fard sner ic, 01d.

(1) fa=2, thenb=17.
(2) b=17.

What conclusion(s) can you make (if any)?

DFZ.




Lesson 11-4: Indirect Proofs
Vocabulary

Direct Reasoning: beaing W\‘\’h inﬁ)rmaﬁon knOWﬂ
J

o be true

Direct Proofs: _ASSVM¢ _ The OIIVQﬂ in%rmo\ﬁOn 1S

toe ¥ prove it

indirect Reasoning: ASSVIYW  The %‘Ven Sharevment 'S

fwwe & dnow 0 contradicton

1. If you want to prove a statement to be false, start by reasoning from it.
Example: Prosecutors thought the defendant was guilty, the lawyer reasoned
from this.

2. Using valid logic, try to make the reascning lead to a contradiction or other
false statements.
Example: The lawyer argued that the defendant would have been in two
places at once.

3. If the reasoning leads to a contradiction or other false statements, the

assumed statement must be false.
Example: The lawyer concluded that the defendant was not guilty.

Contradictory: _TWO _SFatements  Are conhradiC‘ror\/

I they both cannot be the gt Hwe Same Hime.
Law of Indirect Reasoning: I o valid YUMOWHO\ Prom a
Serwan’r P HadS 1b o false conc\us\on Houn

iS false.
Practlce
1. Let p be the statement “.V is acute.” Let statement g be the statement “.V is

right.” Are p and q contradictory? Explain your answer.

Yes acvtt is 1¢ss Yhan 90, nqh’r 1S eg.al

o 90. An anale _cont be both  acuke
k vight ot ¢ Same time.




2. In the figure below, let p = ABCD is a rhombus. Let g=ABCD is a rectangle. Are
p and g contradictory? Explain your answer,

No, p b 6N ot be e ot the Sape tinde.
KD 16 both a Ynombus ¥ a syare.

A t B

p——+—Le

AT Ay
3. Show that 3(2 + 2x) = 6(x + 1) is never true.

12+ bx = bx +
bt b
7=l
sinte (2=l {s 0 false conclogion , Ha oviging
crakevent s false for all valves o x.

4. Write an indirect proof argument to show that/22,200 = 149,
Given: The real numbers /22,200 and 149.

Prove: /22,200 = 149
l. \ vy .szzlzoo = \L\q

. ({2,200 )" = (M9)*

22,100 = Z2,100

7. Since 17,200 # 12,100 W KOW 172,200 # MQ.



