Level 1 Geometry Received:

Name: Block:
Common notation of logic.
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is logically equivalent to

Conditional statements in logical notation.

Suppose a cer pthehqd Stsattement A | f
This is usually written p- Q. Youcan also s a p imglies qo .

Statement: p- g Suppose this is true.

Converse: a- p This is not necessarily true.

Inverse: ~p- ~q This is not necessarily true.

Contrapositive: ~d- ~P Always true if the original statement is true.

Venn diagram for p- Q.

q

O,

Forms of reasoning:
The rule of modus ponens (method of detachment).

p- q whenever p then also q
p p happens to be true
\ q then q is true also
The rule of modus tollens (method of denial).
p- q whenever p then also Q
~q q is not true
\ ~p thenpcanét be true either.
Modus tollens is just modus ponens with the contrapositive.
p- q this was given
~q- ~p if a statement is true so is its contrapositive
~q this was also given
\~p thenpcandét be true either by mod?l
Syllogisms.
Assume f- b Exampl e: I'f it is Friday
b- p I f I go to Bertucci b6s t
Conclude f-p Conclude: If it is Friday then I always eat pizza.
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Problems:

1. Here are two statements assumed to be true. What conclusions, if any, may be drawn?
If the moon is make of green cheese astronauts will bring wine on their trips.
If astronauts take wine along the Ladies Temperance Society will be unhappy.

2. Here are two statements assumed to be true. What conclusions, if any, may be drawn?
If a leopard is prowling, the baboons can't sleep.
If the leopard is not prowling the moon is full.

3. Assume it to be true that "Aall aardvarks ride llamas."
a. Write this using "if ... then" terminology.

b. Illustrate this statement with a Venn diagram.

c. Write its converse, inverse and contrapositive, and label which is which.

d. If any definite conclusion can be drawn from each of the following say so and why.
Otherwise say "no definite conclusion."
i. Aaron is an aardvark.
ii. Lloyd is a llama.
iii. Al is not an aardvark.
iv. Larry does not ride llamas.
v. Phred rides llamas.



4. Draw as many true conclusions that you can from the following true facts.
(Translating into "if ... then" or using symbols may help.)

When there is more than one cook in the kitchen the broth is spoiled.
When Andromache is cooking in the kitchen the broth sure is tasty.

There are 40 cooks in the kitchen today.

5. This statement from number theory declares the existence of a certain famous number. Can you
decode the statement and figure out the number being described?

X' Yy +x=y) By X =X))

6 . Rewrite these as fAif . . theno statements
. I'will marry you only if you shave off that nasty beard.

o

on

. For you to be admitted into our club it is necessary that you eat a worm.

o

. You are permitted to visit me if and only if you are my court-appointed lawyer.

d. To eat that eclair it is necessary to

e. To be a town employee it is sufficient to be on the payroll of Cary Library.

=H

To be a chickadee it is necessary and sufficient to be the offspring of a chickadee.



7. Suppose these are true statements:
If it rains a lot grass grows well.
If the grass is growing well, Sam makes a lot of money with his landscaping business.

a. What additional if-then statement can be concluded by the rule of syllogisms?

b. Suppose 2002 will be a very rainy year. What are all the valid conclusions?

c. Suppose in 2003 Sam makes very little money in his landscaping business. What are all
the valid conclusions?

d. Suppose in 2004 there is a terrible drought and it hardly rains. What can you conclude?

e. Suppose in 2005 Sam makes the most money ever landscaping. What can you
conclude?

8. Draw any conclusions that you can. State for each conclusion which rule was used: modus ponens,
modus tollens, syllogism, contrapositive.

a. b.
s-t y- k
t- w ~m- ~k
c d.
b- ¢ d- f
b ~ f
e f.
pP- q
- X Np_ "‘S



