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Problem 1. (parts (i), (i), and (iii))

Problem 1
Parta

Base Case, we take two positive real numbers =, x5

We have proved it for any two positive real numbers ;

We take 2 sets of n positive real numbers
T1,Z2, T

such that

9,23,

Let §

(@—B?2>0 = a®+ % —-2a8>0

o+ B2 > 4af mzj" > af
ar

2

Therefore
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Therefore using induction we can prove the AM GM inequality for n = 2 since we have
proved base case of n = 2

Partb

We have proven that the AM GM inequality holds true for n. = 2* numbers. If we can prove
that the inequality being true for n numbers implies that it is true for n — 1 numbers, we can
fill in the gaps between exponents of two and show that it holds true for all numbers.

| worked on this backwards on paper and that's how | will be proving it here by using bi-
implicative statements.

We need to prove that for any real numbers 1, 2+

If we multiply both sides of an inequality by a positive number they inequality holds and visa

versa.

We multiply it by the positive number o where o = £1522

Tyt Tt T3+ ..
n—1

A¥il A 489 AF 483 AF o 0 o Bl

— > {/ara3a3a4 ... an 1

We observe that (expansion has been left as exercise for TA Hint: Multiple numerator and
denominator by n)
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Since « is a positive real number, we can take a set of numbers a1, as, as . . . a, where a,, is
. We know that the AM GM inequality holds for it since n = 2% and therefore the last
statement is true. Since these statements are bi-implicative, it must also hold for the first

n — 1 numbers of this set or all numbers in this set other than a,,(«) confirming our initial
statement:

(10)
to be true

Partc

Let's take a set of n positive real numbers a;, 3 ... ay Where a; =1

Because of the AM GM inequality we know that

N a;

i< Z

In this case since a; = ¢ we know that
(12)

n! =[]}, i (This is the definition of factorials) Eens) wank

(This is trivial) 15

Therefore
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Problem 2. (parts (i), (i) and (iii))
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Problem 3. (parts (i), (ii) and (iii))
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You can write it more formally. Choose
a N | such that the first term can be
made smaller than €/2 and

n = N, = N will make the second
term smaller than €/2. Clubbing both
of these while choosing

n = max N,N», you have the whole
expression is less than €.

https://app.crowdmark.com/score/aeca9765¢c-882d-498e-8464-11ffd2a905fd ?print=true 12/18



10/11/23, 6:06 PM Crowdmark

.

Problem 5. (parts (i), (ii) and (iii))
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Problem 3. (parts (i) and (ii))
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