Geometry - Ch 2 - Conditional Statements and Direct Proof November 09, 2016
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2.1 — Conditional Statements

Conditional Statement: “If a, then b.” or “a implies b.” O‘ — b
a = hypothesis

b = conclusion

Euler diagram
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Rewrite the sentences in “if-then” form.

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

[+ mon rens on )—Hqcn Sme Ew\n\q'—r
<> Wt b G5 copmurcials

17. “All architects use geometry.”

K one ;s4n architect S Pheny e vses ffmm%

19. “Use the stairs instead of the elevator in case of fire.”
H~twe 7y o T T 5t the SAkCS sieas
1 the elovato¢ -
20. “No vampire casts a shadow.”

Ho0ein o —Hua L des ne k cast
V'OUV\PH‘K ) OLS had o

/R 00R cogts o Qg YA Out TSt
Q\Bh Elogiag‘ﬁ Q\J\/MM

RS D,

27. Draw Euler diagrams to represent the statements.

“If x, then y.”

XY
/\JS—?N)( Fj

29. Which diagram also illustrates the statement “If not y, then not x”?
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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: > bk omuik
“If a figure is a triangle, then it is a polygon that has three sides.” O' b S
“If a figure is a polygon that has three sides, then it is a triangle.” b — (l con ‘(WSQ,

For statement “If a, then b.”
Its converse is “If' b, then a.”
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 figure is a triangle if and only if it is a polygon that has three sides.”

True statement: If you are an astronaut, you are not more than six feet tall.

Hypothesis:

o= SOM afe on oLS'}(‘OW-é—
Conclusion: .
b= Youw ore. ot more than Six ‘Fef/{’ taﬂ

6. Write the converse of the statement.

b-> 0 ' Lol
s+ Mmore hun six {ee
Al 53ﬁ\€7\p§é\m are o ASHtronan g

7. Is the converse true?

Y6

8. Does it have the same meaning as the original statement? o)
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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 as]a “ b!and “a” represents “arachibutyrophobia,” what
does

14. & represent"

£ =¥ oad oo 13
15.‘irczi);esent? G-P \)_};LLUH.{/ .. m_a\/"l"e"\

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 deﬁmtlon b u“\
H you o W SRS - RNy Hnan

Y ow lr\mor

17. Is this sentence necessarily true?

\es

(1) Ifitis your birthday, then you get some presents. —9 b W
MK birhd ey, dren presedts \o
(2) Only if it is your birthday, do you get some presents.
I birthdey  Srun presd 0~‘?\o Ao
24. Is the first sentence true for you? b ?&

&> ?f

25. Is the second sentence true for you? l

27. Which sentence does this Euler Diagram illustrate?

ne Ve

It is your birthday

you get
some presents
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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.

Syllogisms were discussed by the Greek philosopher Aristotle in the fourth century BC. Write the
syllogism illustrated by the following Euler diagram.

I+ one is Greek, thn jpe 15 4 statve.
satues [F one Ts astatve, Nynone s moctad

‘ R, £ onc iy Sreak S

mortals

one Tz Movdel

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

Ye S

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

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

If you live at the South Pole, you live in the Antarctic. a‘ —3 b
— —

If you live in the Antarctic, you live where it is cold. b .9 (s

If you live where it is cold, you see a lot of penguins. ( -\) d

Therefore, if you live at the South Pole, you see a lot of penguins. a' 9

| U live inthe anbardhic
8. the conclusion of the first premise? \{ ) - J.
9. the hypothesis of the third premise? \IN l'.\Jt LJM !-‘— 12 <o l

What part of the second premise matches

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

11. Which premise is ridiculous (false){ \> d(

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

CaN Make Ne D~JNB i)

M s megle LoASE
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