Geometry - Ch 2 - Direct & Indirect Proof November 05, 2015

HW #1

e ReadChl

¢ Ch 1 Review Problems pp. 36-38 #1-30 - due FRIDAY 11/6

» Start working on Geometry badge on Khan Academy; make sure you've added me as a coach
using code listed on brewermath.com!

Quiz #1
e Vocab
« Fill in the blank proofs

HW #2

e ReadCh2 & Ch3

¢ Ch 2 Review Problems pp. 71-74

e Ch 3 Review Problems pp. 124-128

o Khan Academy exercises:
> "Introduction to Euclidean Geometry"
> "Angles and intersecting lines"

2.2 — Definitions
When we define a word in mathematics, the word and its definition are understood to have the exact same meaning.

For example, if we define a “triangle” as “a polygon that has three sides,” then
both of the following statements are true:

“If a figure is a triangle, then it is a polygon that has three sides.”

“If a figure is a polygon that has three sides, then it is a triangle.”

For statement “If a, then b.” Q, > b
Its converse is “If b, then a.” E __; Q'

In general, if a statement is true, then its converse is not necessarily true.

If a statement is a definition, then its converse is always true, and the two statements can be combined
into an “if an only if”” statement.

iFE as—b

“A figure is a triangle if and only if it is a polygon that has three sides.”
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True statement: If you are an astronaut, you are not more than six feet tall. | F— o )‘h\u\ b

Hypothess: youw ace on astronaw ™

oo o are ot more 4nan six Feet Fall

6. Write the converse of the statement. H: b W a\.

' Jon wre not-Si ¢ feet +all |
o & TN Ashronacuh

7. Is the converse true?

AXe)

8. Does it have the same meaning as the original statement? '\. (@) —_—
lF&ou are. More. Xhan &ﬁ?@ﬂ"ﬂu

ik ore (OF G dghronaik .
COnmposi (‘PM‘\*)@W\II\ ﬂb\—ﬂ

Definition: You have arachibutyrophobia iff you have the fear of peanutbutter sticking to the roof
of your mouth.

If the definition were represented in symbols aand “a” represents “arachibutyrophobia,” what
does

14. < represent?

\‘FW\AOAS ‘F

15. “b” represent?
fear of peamd-butter . . - mowXia

In words, “a—b” for this definition is “If you have arachibutyrophobia, then you are afraid of peanut
butter sticking to the roof of your mouth.”

16. Write in words, “b—a” for this definition.

IFyou are. ofrald) . . . ,’n"”\ 39&\\0\:6 . fhobim

17. Is this sentence necessarily true?
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(1) Ifitis your birthday, then you get some presents.
(2) Only if it is your birthday, do you get some presents. l‘? A e h g

J

24. Is the first sentence true for you?

It is your birthday

25. Is the second sentence true for you?

27. Which sentence does this Euler Diagram illustrate? you get

some presents

2.3 — Direct Proof

A syllogism is an argument of the form
a—b
b—c

Therefore, a—c.

A syllogism is an example of a direct proof.
The statements a—b and b—c are called the premises of the argument.

a—c is called the conclusion of the argument, and is often considered to be a theorem.

A theorem is a statement that is proved by reasoning deductively from already accepted statements.
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Syllogisms were discussed by the Greek philosopher Aristotle in the fourth century BC. Write the
syllogism illustrated by the following Euler diagram.

[ sameone 15 Greek then ‘H'Wa e
o stotue.
If someone is a statue than 'Hu.a
o Moo .. Ve
Thoefore 1F someont vo Grede, Yhun
Ay ore a moarkal. “

6. If the premises of a syllogism are true, does it follow that its conclusion must be true?
7. If the premises of a syllogism are false, does it follow that its conclusion must be false?

no

mortals

statues

“Admit one ridiculous premise and the rest follows.” — Aristotle

b

O
(\) If you live at the South Pole, you live in the Antarctic. a— b
@ If you live in the Antarctic, you live where it is cold. b - C
@If you live where it is cold, you see a 1§5tof penguins. cC —> d

.. Therefore, if you live at the South I‘ale, you see a lot of penguins. | °, o.—> Cl

What part of the second premise matches

8. the conclusion of the first premise? \/6 W live 'f\.‘\"\'- M‘d\ -
9. the hypothesis of the third premise? \l oW l e wm l+\5 COLS

10. Starting with a—b to represent the first premise, represent the entire argument in symbols.

11. Which premise is ridiculous (false)? .3

12. What does the fact that one premise is false indicate about the conclusion of the argument?

Ma be. e or FalSR
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If Captain Spaulding is in the jungle, there are too many cheetahs.

If there are too many cheetahs, Captain Spaulding can’t play cards.

13. What conclusion follows from these premises?
T}Wfbfe_/ IF Caffl‘w\l\,SPouLA\‘ KY }NH\L\ijlQ)
hen e ant F\pv& Carc)s

14. If the two premises are true, does it follow that the conclusion must be true?

yes

Write in the missing statements for the following proofs.

20. Theorem: If two hungry vultures took an airplane, they would be told that there is a limit of two
carrion per passenger. o

Proof:

If two hungry vultures took an airplane, they would want to take along some food. o —> b

> L Wes wed b take somf20d, |~
ranthoy will 4wy fs cory on s dend raccam;

If they tried to carry on six dead raccoons, the flight attendant would object. C—> d
>l$ﬁ\g_‘P‘lﬂM_d&€j\dO\d— ‘]"_S_) Ad-e
%\ N RN e LU 1res *ﬂ)we_ 'S a

of Do wrion Pej\ P
rorQaJ o vwlhwes .. Se

. (oD eef ?45%30
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21. Theorem: If a group of chess players checked into a hotel, the manager would say “I can’t stand
chess nuts boasting in an open foyer.”

o of dnss s aﬁae,s d\aké :r\’m a

iy mwul st In \abb oﬂL

If they stood in the lobby braggmg about their tournament victories, the manager would ask them to
leave.

. atks tham 4o leawe
H=—l1wMW5°Uw A aees | dheny

If they asked why, the manager would say “I can’t stand chess nuts boasting in an open foyer.”

TR £ mgrodf,..Jm y o(y\x“u\axf

2.4 — Indirect Proof

In an indirect proof, an assumption is made at the beginning that leads to a contradiction. The
contradiction indicates that the assumption is false and the desired conclusion is true.

Direct versus Indirect proof of the theorem “If a, then d.”

Direct Proof: Indirect Proof:

If a, then b. Suppose not d is true.
If b, then c. If not d, then e.

If ¢, then d. If e, then f,

Therefore, if a, then d. . _p
And so on until we come to a contradiction.

Therefore, not d is false; so d is true.
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List the assumption with which an indirect proof of each of the following statements would begin.
Example: If a tailor wants to make a coat last, he makes the pants first.

Answer: Suppose that he does not make the pants first.

4. If a teacher is cross-eyed, he has no control over his pupils.
Sueposefl’ha;\‘ he. does kmbw/\’vn\ N L\IS P'ﬂf;\s .

5. If a proof is indirect, then it leads to a contradiction.

Suppese &odoes ppt-epd By (gnAedich o0

In a book written in the 13t century on the shape of the earth, the author reasoned:
“If the earth were flat, the stars would rise at the same time for everyone, which they do not.”

11. What is the author trying to prove?
The earth s not £ (ad' :
12. With what assumption does the author begin?
The earth1s Lot
13. What is the contradiction?
Thestors (752 at{he sare e for WL
14. What does the contradiction prove about the author’s beginning assumption?

Hs Palse 2 flepefore | v warti

13 aot Flg '
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Write the missing statements in the indirect proof:

16. The ammonia molecule consists of three hydrogen
atoms bonded to a nitrogen atom as shown in this figure.

The fact that chemists have found that each bond angle is
107° can be used to prove the following theorem.

Theorem: The atoms of an ammonia molecule are not coplanar.

If the atoms are coplanar, then the sum of the three bond angles is 360°.

If the sum of the three bond angles is 360°, then each angle is 120°.
>This 1S R C@/\.M:(;‘\'o/\ ‘b 'PM M the_
bond les are (QFs

Therefore, our assumption is false and

-t woms are 0T coplanar

19. A particular puzzle involves separating a set of twelve weights into two sets so that one set will exactly
balance the other on a scale with two pans. .

Consider this argument:

If a puzzle of this type has a solution, then the weights of the two sets will be equal.

If the weights of the two sets are equal, then each set will weigh half the total weight.

What conclusion follows from these two premises?

fa mfuzzle has o solwhon +haen
Caon sex- ch—wui7Ms uo.LL/ uu?(,\
half Hhe toted weight-.
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20. Write in the missing statements in the indirect proof about this puzzle:
Theorem: 1f the sum of all of the weights is odd, then there is no solution.
Proof:

If there is a solution, let the weights in one set add up to S.

If the weights in each set add up to S, then the weights in both sets add up to
S+S=2S, an even number.

>Th's 'S G CO’\A"}; ) Hon SW\Q:C-M
werghly 4oy o‘ubc' i

Therefore, our assumption is false and

1R Aot A Salubon
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