5 Projecting Conjectures: Deductive Reasoning, Part 2
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Day 5: Proving conjectures: Deductive reasoning, Part 2 (1.4)

When we make a conclusion based on statements that we accept asTR'que
are using d u(_“hve reasong . In proofs using deductive
reasoning, we use expressions (e.g., for a rrfer, even number, odd number,
consecutive numbers, etc.) and algebra.

Statements that we know are true: ax 22+ '
Any integer multiplied by 2 is an even number.

-This means that 2x or 2$nv combination of variables and coef‘ﬁciemg will always be even.
If you add 1 to any even integer you will get an odd number.

-This means that 2x4l or Z(anv combination of variables and coefficient9-u will always be
odd.

Consecutive numbers follow each other in numerical order

=This means that x, x +1, x+2, x+3 are 4 numbers that come one after the other numerically.
- consecutive even numbers:2x, 242, 2x+4, 2x+6

- consecutive odd numbers 2x+1, 2543, 2x+5, 2x+7

Finishing a Proof:
If proving an answer is... .. it should look like ...
Even & (any combination of variable terms)
Odd i{an\r combination of variable terms) ‘\-I
Divisible by 3 3 {any combination of variable terms)
Divisible by 4 4 {any combination of variable terms)
etc. etc.

+
Example 1: Use deductive reasoning to prove that the suﬁ’of an odd number and

an even number is always ogd.
27t

Jet 2atl  be anodd numba
Let 5\14 Le an even number

2(--)+1

(aa0+ (0
= 2x t —2.’ X\

= RN+ odd
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Example 2: Prove that the square of an even integer is always even
LQ‘\’ 2x be an owen #
-~ Lac->
v
(2x
- 2 2, 7(1

-4 x* =2{-21‘) en
#Example 3: Prove that the result of the number trick below is always the number
you start with. Let x be anj H
| Chooseammber . 242
- Multiplyby3————— > 3 ;Z-f-'!):zx-l-b

- Subtract 6 —_———— 3746 -6 = 3¢
- Subtract your original number 3 -2
- Divide by 2 —_— X & x
Zx = x
L3
add

Example 4: The sﬁw'of a two-digit number and its reversal is a multiple of 11
Recall: 33 = 3(10) +3
let Ay T a amdgit ¢
Lot 1 be s revaSel .
Ljory) +2

Prove: @+@+ (EH@
:@{@1- /@*@

= Hx 4 lly

= A Gaey)  matipesf -

Assignment: Deductive Reasoning Worksheet
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Xt XA

(\

median

sx ¥+ [0
S(x t2
Z A8 1%y =

@41+3 1+

20
= 3(4)



