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If X
,y &R ,

then the average or mean or arithmetic mean of and y is.
Assuming x

,y
> O

,
their geometric mean is my

eg. the arithmetic
mean of 3 and 5 is 25: 4; the geometric mean of > and 5 is5.5=5 3

.
872983...

Loren If x,y > 0theny Moreover
, equality holds iff x=

y.

geometric arithmetic
mean mean

Proof Since (x-y50 we have F-Exyty0 so Y+ 2xy +y > dy i
.
e. (xty > xy

So xty>y
= ziy . Finally, > My . I

This is a direct proof .. but where did the idea come from ?

Anyy
El x+y 2y
# (X +y) > 4xy
↳> x+ 2xy +y 2 > 4Xy
E X- 2xy +y 2 > 0

# (x -y) =0



Does the equation+y= 22 have
any integer solutions) ? Justify your answer.

Answer : No
. Any integen solution (x

,y) can be taken from 1
,y + 90

,
1
,
2
,
3

,43 without loss of generality.
We consider the value of xity" for each (x

,y) pair in this set :
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, 32] Scratch
:

so x+y+ 22
.

We used case analysis. ·
Does the equation F-y-= 22 have

any integer solutions ? Justify your answer.

Answer : No
.

We are asking for intege solutions of (x+y> (x-y) = 22. Note that

·yandMy havethesameparity(theyareboth evenor bothoddSince(xy
+ zy = x. .

both
My are

even
,
then (x+y) (x-y) is a multiple of 4. However

,
22 is neither old nor a multiple of 4.

Displantine equations : polynomial equations in several variables for which integer (or rational)

solutions are required.
There is no algorithm for answering such problems in general.

If <, B are real irrational
,

can atB be rational ? Justify your answer.

Yes
,

for example4irrational

If you don't
know thata is irrational then use this example : R + ( -E) =4 Q

- -

irrational irrational



If a
, B are real irrational

,
can >B

be rational ? Justify your answer.

Yes ; for example E.E = 2.

If <, B are real irrational
,

can at be rational ? Justify your answer.

If EFC & then we're done, Otherwise E**Q and then Scratch :

Cig : " = 2 .
This proves that such x,B exist. . Try F

This is a nonconstructive proof of existence of such <
, B.

Therem There exist irrational numbers in R.




