4 Proving Conjectures (1) - Magic Number Tricks + Logic (1.4)
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Day 4: Proving conjectures: Deductive reasoning (Part 1) — Magic Number Tricks
and Logic (1.4)

Mathematical proof: A’ M&f’,\ QI‘QUMPmt ShUWI‘j a
conjecture i3 VAL-ID or no Counder examppt eysts

Generalization: as dww" *\"’w“ "W be TRUE
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Important “trick” to use for deductive reasoning proofs!: =

A NUMBER:
o Use Lfor a general number. If they are talking about 2 unrelated numbers, use
Z_and%
o Write“Le€xbe_ & I\JMLV " to explain your number.

Example 1: Try the following number trick a couple of times. Make a conjecture.

Step Example Example TS ,D‘ \
1. Choose a number o] 1 T ’
2. Multiply by 6 (0)(6) S0 | (Ne)=¢ t
3. Add 14 and divide by 2 Q—f‘ 7 i =22 10
4. Add 5 and divide by 3 AT =loy Mfo4gns
5. Subtract by your original number | ¢~ "“/ r—::"/ j

Conjecture: The ead result rs alwsys <

Now, prove the conjecture:

Step Proof
1. Choose a number p 4
2. Multiply by 6 bx .
3. Add 14 and divide by 2 6x+1 =£&+5£’—. 3x47
< <
4. Add 5 and divide by 3 3247 45 =3z 412 ~é+|i?’ x4
3 3
5. Subtract your@ T+ -x
2

-—
—
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Example 2: Try the following number trick a couple of times. Make a conjecture.

Step Ex. Ex. Proof
1. Choose a number
1 (D) P'é
. (“‘, ] “"(
3. Multiply by 3 Sy | 20 3EA) =3xke Qo ME
w
S+,
4. Subtract 6 7-§ bbzo| 3246 ~06 = 3%
5. Subtract your original =z | 0-0 | 3x-X =
number 5 l‘ -0 2=
6. Divide by 2 /2 | 2.0 72,—’[' =
4 |27 2 T X

Conjecture: A-IW“j.S %J wlM Umy m.)nN! :H' .

Prove your conjecture using the table above.

Example 3: What can you deduce?!
All monkeys are mammals. All mammals are vertebrates. Curious George is
a monkey. What can be deducted about Curious George?

Georye 5 o

W\amwl :

avd a V#I“L“L)h'&-

C 'VN"\IU73 =Ma,»1ww/)
mamamalsT ver bl

Gesye < M*?
"H\em,‘\\rf 6’%7(3 ramrned
Geomg = Vot
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Example 4: What can you deduce?!

All humans are mortal. Jane is human. What can be deducted about Jane?
e dof hurms< motal
~ —_— NN Y |
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All humans are mortal. Jane is human. What can be deducted about Jane?
humeas< motal
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Example 5: What can you deduce?!

Jamaica (J), Trinidad-Tobago (T), Barbados (Bar) and Bahamas (Bah) are
four countries in the Caribbean. All the following statements about
their land areas are true. List the countries in order of increasing size.

e Barbados is smaller than Trinidad-Tobago.

e Bahamas is neither the largest nor the smallest.

e At least two countries are larger than Trinidad-Tobago.

meﬁous<f<ﬁk<'§

Assignment:
- Magic Number Trick: Do Number Tricks Worksheet

- Logic: Do Sec. 1.4, p. 31 #2.

Ch 1 Reasoning Page 3



