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TYPE: INEQUALITY

Q.8) Show using PMI, (2n + 1) < (n + 3)?
Sol.8) |letP(n):(2n+1) < (n+ 3)?
MHP(): (2+7) < (1+3)?

P(1):9 < 16 clearly P(1) is true

(ii) let P(k) be true

ie., P(k): 2k + 7 < (k + 3)?

(iii) To prove P(k 4+ 1) is true
P(k+1): 2k +9) < (k + 4)?

(OR) P(k +1): 2k +9) < k? + 8k + 16
We have, 2k + 7 < (k + 3)?

Adding 2 on both sides
>QRk+7D)+2<(k+3)2+2
>QRk+9)<k?*+6k+9+2
= Qk+9) <k?+6k+11
= 2k +9) <k?+6k+11 < k? + 8k + 16......... keN
= 2k+9) <k?+8k+16
= 2k+9) < (k+4)>

~P(k + 1)istrue
~ by PMI P(n) is true foralln € N.

Q.9) Show that 12 4+ 22 +......... n?>—.

Sol9) | Let P(n): 12 + 22 +........ n® > —
() P(1):12 > %

1> %clearly P(1) is.true
(ii) let P(k) be true
P(k): 12+ 2% + ... 2 > K

3
(iii) To prove P(k +.1)is true

P(k+1): 1% + 2% %......... k2+(k+1)2>M
(OR) P(k +1):12 + 22 oo, k2+(k+1)z>m
We have, 12 + 22 +.......... k? > %3
Adding (k + 1)? on both sides
=>12+2%24+3%..... k2+(k+1)2>"?3+(k+1)2
=12 +22+32... k2+(k+1)2>m
5124 22 4 B k2 (e 1)2 > LS
=12 4+22 432 k2 + (k +1)2 > k3+3kz+6k+3 > k3+3kz+3k“
=12 +22 432 k2+(k+1)2>m
=12 +22+3%........ k2+(k+1)2>M

~ P(k + 1) istrue
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~ by PMI P(n) is true foralln € N.
Q.10) | Show by PMI, 1 +2+3....n < - (2n + 1)?
S0l.10) | let P(n): 14+ 243 ..n < %(Zn +1)2
()P(1):1 < %(2 +1)2
>1< z = 1.1 clearly P(1) is rue
(ii) let P(k) be true
PO): 14243 ek < 2 (20 +1)2
(i) To prove P(k + 1) is true
Pe+1):1+2+3 . k+(k+1)<%(2k+3)2
(OR)P(k + 1): 142 43 o (ke + 1) < HEHOH12K

We have, 1 + 2 + 3., k<§(2k+1)2
Adding (k + 1) on both sides
514243 k+(k+1)<§(2k+1)2+(k+1)

2
:>1+2+3.........k+(k+1)<w
2
S 14243 e b+ (k + 1) < 2
(2k+3)?

214243 k+(k+1D<

Clearly P(k + 1)is true

~ by PMI P(n) is true foralln € N.

Q.11) | Provethat (1 + x)™ = (1 + nx) for all natural no. n, where x > —1.

Sol.11) | LetP(n): (1 +x)" = (1 + nx),x > =1

MHP():1+x)=1+x)

clearly P(1) is true

(ii) let P(k) be true

P(k): (1 +x)*>(1+kx)

(i) To prove P(k + 1) isitrue

P(k+1):(1+ )k =41 + (k + Dx)

(OR) (1 4+ x)**1 >.(1 + kx + x)

We have, (1 +%)%> (1 + kx)
multiply (1 + x) on both sides
>A+0A+x)> 1+ kx)(1+x)
=1+ > (1 +x + kx + kx?)
A+ >0 +x+kx+kx?)>A+kx+x) . {~x>—1whenx =

0,kx? =0}
A+ > +kx+x)
=1+ >[1+ (k+ 1x]

Clearly P(k + 1)is true

~ by PMI P(n) is true foralln € N.

Q.12) | Provethat2™ >nforalln € N

So0l.12) | Let P(n): 2™ > n

()P(1): 2! > 1

Clearly P(1) is true’

(ii) let P(k) be true
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P(k): 2k > k

(i) To prove P(k + 1) is true

P(k+1):2kF* 1 >k +1

We have, 2¥ > k
multiply 2 on both sides
=2k.2> 2k
=21 >kt k
528l s k+k>k+1
=2k > k41

Clearly P(k + 1)is true

~ by PMI P(n) is true foralln € N.
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