Proving Conjectures: Deductive

Reasoning
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Jon discovered a partern when adding integers: ..

1 +2+3+4+5=15
(~15) + (~14) + (=13) + (-12) + (~11) = =65 =\¥'$
(-3)+ T2+ (=) +0+1=-5 _1.4

—

He claims that whenever you add five consecutive integers, the sum is
always 5 times the median of the numbers.

Inductive Reasoning: \i-5
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Deductive Reasoning:
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EXAMPLE 2 Using deductive reasoning to generalize a conjecture

In Lesson 1.3, page 19, Luke found more support for Steffan’s conjecture
from Lesson 1.1, page 9—thar the difference between consecutive perfect

SquUarcs 15 -EI.I“'H::"E Al D-dd I'II.'I.I'I'.I.I'_'I-ET.

Determine the general case to prove Steftan’s conjecture.
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EXAMPLE 3 Using deductive reasoning to make a valid conclusion

All dogs are mammals. All mammals are vertebrates. Shaggy is a dog.

What can be deduced abour Shaggy?

vev¥Hora e s

mammals

degs




EXAMPLE 5 Communicating reasoning about a divisibility rule

The Fnlluwing rule can be used to determine whether a number is

divisible by 3:

Add the digits, and determine if the sum is divisible by 3. If the sum is
divisible b]..r 3, then the Driginal number is divisible |:l:.' 3.

Use deductive reasoning to prove that the divisibility rule for 3 is valid

for two-digit numbers.
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Use deductive reasoning to prove the following conjecture.

"the sum of any three consecutive integers is a multiple of 3"
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When two odd numbers are added, their sums are always even.
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7. Drew created this step-by-step number trick:

* Choose any number.
. Mu]tipl}f h}' 4.

« Add 10.

* Divide by 2.
*  Subtract 5.
* Divide by 2.
* Add 3.

a) Show inductively, using three examples, that the result is always
3 more than the chosen number.

b) Prove deductively that the result is always 3 more than the chosen
number.
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7. Drew created this stcp-b}r-sl:n:p number trick:

* Choose any number.

*  Multiply by 4.

¢ Add 10.

* Divide by 2.

* Subtract 5.

* Divide by 2.

* Add 3.

a) Show inductively, using three examples, that the result is always
3 more than the chosen number.

b) Prove dﬂductively that the result is alwa}fs 3 more than the chosen
number.
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Do p. 31-33 -#4, 5, 8-11, 14, 16



