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2.1 - Conditional Statements

Conditional Statement: “If a, then b.” or “a implies b.”

a = hypothesis a S b

b = conclusion

Euler diagram
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2.1 #7-11
“If it is snowing, then it is cold outside.” -\'YU\Q.,

“If it is cold outside, then it is snowing.” fa|s¢_

7. Do both statements have the same hypothesis? N O cenclusiong
.

8. Are they both true? Why or why not?
Y24

9. Do they mean the same thing?
Y 5 WO

10. Rewrite the first statement so that the conclusion is stated before the

hypothesis. \+ IS cold ountside OI‘(: A+ T4 5V\a.5u\a )

11. Is the statement that you wrote true?

N ARy

Rewrite the sentences in “if-then” form.

16. “Smokey Bear wouldn'’t have to do commercials for a living if money grew on

t;?esé\w Y.ewal\"‘\’ees‘ ’\1\(/\ va\a\u,«dBQa\f‘
oV Ind have 4o do COMMU‘(}«,QS.

17. “All architects use geometry.”
1€ o pusen 15 on archide c:\'/ dnen Maat
?U:éb N Wses S-Ldme{ma ;

19. “Use the stairs instead of the elevator in case of fire.”

\€ Yrwrt 15 aliee | hen yse the shaics
INSMRd 6§ Yoy Llevakyc .

20. “No vampire casts a shadow.”

1§ & ouson 1§ aNgnpice Y will
& Nox amg\ 5’\«MawM
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27.Draw Euler diagrams to represent the statements.

“If x, then y.”

“If y, then x.”

29. Which diagram also illustrates the statement “If not y, then not x”?

£ x,Thea \‘j Wosi*]v&

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 “Ifa, thenb.” (A —> b
Its converse is “If b, then a.” b —> O\

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. a f > L)

£t

“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.

Hypothesis:
you ace an askonan

Conclusion:

You are nod more than s1x Feed -\-aﬂ
6. Write the converse of the statement.

(F you are ot more than Six feet {ald |
+hen You are an AsVronawt |

7. Is the converse true?

No

8. Does it have the same meaning as the original statement?

No .,

Definition: You have arachibutyrophobia iff you have the fear of peanut
butter sticking to the roof of your mouth.t_-rp and m'5 if

“w_n”

If the definition were represented in symbols as a <—>b and “a” represents

“arachibutyrophobia,” what does

14. € represent?

15. “b” represent?

Hhe fear of gewwd L;%%ihfkgﬁl:bw;n\: foof

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.

€ ymare afcaid oF | . /,\/w\%kxu
N&()‘\\\O\AMFOQ\’Vb\‘()\

17. Is this sentence necessarily true? \IQS (dq‘[:l'f\ ‘% n
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(1)If it is your birthday, then you get some presents.
2)Only if it is your birthday, do you get some presents.
(2)Only Cig gou ge somyc ptyf Scff s, ‘\’\r\S\ A must be
24.Is the first sentence true for you? 30.” \o\'d‘kaa...3>
25. Is the second sentence true for you?

27.Which sentence does this Euler Diagram illustrate?

It is your birthday
S

()

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.

W someane 1s Greek  then -m‘:) R

o $tatuve .

|f someone is & statue , Praa -(*h«a/

(pad Ma!“‘d
Ther foce. 5 § Someone 1S

Greek | Hien+huy ave mortall .

6. If the premises of a syllogism are true, does it follow that its conclusion

mortals

statues

?
must be true? ye S

7. 1f the premises of a syllogism are false, does it follow that its conclusion

must be false? no (COV“U b’b W o< a@.kﬂ)

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

& b

If you live at the South Pole, you live in the Antarctic. P|

— —
If you live in the Antarctic, you live where it is cold. 92
=4
If you live where it is cold, you see got of penguins. P3

Therefore, if you live at%le South Pole, you see Hot of penguins. _

What part of the second premise matches w = \
8. the conclusion of the first premise? h:,fa-)f\us: S "f b —2C
\ ¢ =>4

-

9. the hypothesis of the third premise? Cdnb‘kSiu\
10. Starting with a=>b to represent the first premise, represent the entire

argument in symbols.

11. Which premise is ridiculous (false)? Pﬁ

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

the argument? CO(\[,\\AS; on W\ﬁ{j b-(, '\Y\l\’- 1] ¢ ’&‘S‘C
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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?

If Caplain Sf)am(d}l\ﬁ 5 }f\MJw\\jlé_ )

Hnen by cant ij cardsS

14. If the two premises are true, doe sit follow that the conclusion must be true?

Hrve!

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.

Proof:
If two hungry vultures took an airplane, they would want to take along some food.

> | § -t‘mn want o ta ke odong S ome Fooa) -\’hwa,
will 4ry to Caryan SiIX Jead racoons .

If they tried to carry on six dead raccoons, the flight attended would object.

> | € Hhe 'Flijl'\'l' A‘H’U\Jw\+ OL'JEC{S)L\Q oc 5)\6
Wil inform the vl fres aat Yhere 14
n limi¥ of two cocion PO passtdes .
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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 boating in an open foyer.”

Proof:

- \.F 17 Y OrOUP of chess P\G‘Q‘US C\'\e ck .a(\{‘o a l’\o‘kﬂ

‘Il stand n The |6 bby bragan /
then, They a\\j:'aﬂﬁ A tou U'C’r?nz-:a./

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

> [£ Hhe ma\/\aje,r asks thaon D) 'CO\U\‘ ) ‘h«\p.a/
Wi\ ask w\f‘*a—

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

HW #1 (due Friday, 11/7)

e ReadCh1&Ch2

e Ch 1 Review Problems pp. 36-38

e 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 - Wednesday, 11/13
e Vocab
* Fill in the blank proofs

HW #2 (due Friday, 11/15)

* Read Ch3 &Ch4

e Ch 2 Review Problems pp. 71-74

* Ch 3 Review Problems pp. 124-128

* Khan Academy exercises under "Introduction to Euclidean Geometry"
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