
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 3/4
-1

More induction proofs.

1) Ageneralization of the product rule from
calculus.

Recall that, iffifz are differentiable
functions

,
then

Ififal'-fifat falf,

This takes a nice form if we divide through
by fifz :

Ififz) = fifatfaf, = ff2 .I

-> fa fifz fifz fi fa

This last formulageneralizes
:

Theorem ,
Let neN; suppose fifzi ... In are

differentiable. Then

Cfifz ..ful = fi + f2 +o+ In
-> f200 fr f, fz fr

Proof.
Let A(n) be the statement of the
theorem .

Step 9 : is All) true ?

fifi V So All) is true.
fi fi



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②

Step 2 : Assume
y

A(k) : fifz"fk = fi+ f2 ... fir
fg fz... fin f

, fa fk

Then f

fifgorofix = profn fat
fifzfz ... fk+ fify00 .fk -Ki

Use the product rule in the numerator
I

(thinking of fifz...f as a single function
toget

f

fifgorofix = Tfpoofy
"

fit Tifpooofin fit
fifzfz ... fk+ fifzfz ... fk+
* fifpofn fralgebra

fifz... fk fk+ 1

-
⑪induction -f +tootfitfi,enhypothesis f K fk+

so Alktl) follows .

So by induction, Aln is true XnENN o ATWMR.

#) A surprising fact .

Theorem.
All sneakers are identical



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
Proof
Let Aln) be the statement :

Anyn sneakers are identical .

We prove, by induction, that Aln) is truetneIN-

Step 9 :Is All true ?
Any one sheaker is identical to
itself

,
so yes, All) is true-

Step Assume sneakers are identialone
Now

suppose
we have (i) Sneakerse.

Line them

...

The second sneaker is part of the first
group of K and the last

By the induction hypothesis, the first k
are identical, as are the lastk
So allIt) are identical to the second

one,
and this to each other.

50 A(k) => A(k+1)
.

so by induction, Aln) is true Hne/N ATWMR



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

④
DProblem with proof : The inductive ste

fails for -1 . (If K - 1, the second
speaker is not part of both the first k
and the last Kil


