[los Prove  Cantl) +(2n+3) + (an45)+ - @n—D =3p2 £ all positive intesers n.

Pz Cantl) + (2n+3) + (2n+5) + - @n—1D =352

Nzl

When n=| Pciy= 24153 True

When n=2 Poy) = G+1)+(4+3)= +47= 12 = 3 =
er +he Inoluction Step : Suppose P(kj ¢ true

We Suppose  Plio= ( 2kH )+ ( 2K+ + (2k43)++ (4k—1) =3¢

Wont +to ghow Pck-ﬂ) -[Lrgm +his

C2tktn 1) + (2k+0)+3 )+ (2 Ck+1)+8) +-+ (4(K+)—1)

C20k+)T1) 42 ckh)+2)4 (2 ckh) +8) -+ 1ck+l)—|)+élck+o>]

C 201+ (2 ct23) +2 (lts) ++ Dt k) i acrn—)) + Cleﬂ))]
+ (244 2)

= 2k*+ \Zlck+')—1)+clck+o>] +2 K

M

2k (k4 [ +2k +2) 2k
= 3+ Gr+3
= 3¢ kak )

=3 (Ck+t True

Thetefore C2n+1) + (2n+3) + (2n45) + -~ @n—0D =352 for all Pgsf’f'f\p /'rpf—€7gx5 n



¢

/)

| 12
@) n=| Cotb)' = a+h
(o)a+ (1))
N=2 (ath)* = a*+ 20b+h?
(5)o*+ (Dab + ()Y
N=3 (ath)®= a> 4 20%b+ 20b*+

- ([ 3at+ (3a*b+ ($ab* + Cé) 5

N

1

by (R C) = ()

_ ! n!

il

klth-p! T (k=D (n- k+1) ]
nl n!
- 1)1 (nm12)) + =101 Cn—=et1) ¢n —)]

CQ"* n.‘)X (

(Nl +) (k=p!ln=0!
n+| nl
k( n-i+i) (k-n!cn—+)!
nlcnt )

le (n-k+1) (Kk=1)] (n—k)]
n' cn=+)
K en=k+) ! (le=1))

n./(r\—+l)

k! ( n—k+1)!

()



) P(,n): (g)o\n+C?)an—lb_}(g)an—zb?-_,,__._f_ (nn—l)a‘bn—| "l'(yrz)bn
When n=1  Cca+b)'za+b  true
Suppose PCk+1)
Pck+n)= (a+b)*™!
= ( a+b)- Cath)"
=[5 aka (a7 + (10" B e+ (E)ab¥ 4 (1)U ] ¢ a+b)
k + 13 L -
= (§)a" 4 (F)akbt(£)a" N bk (L)t 4 (K bk (£)akb+ (2)a b +(§) k20> +
(£ abk+ (5)6F"
ey kH K k » -
(9 L (O (05 [ O+ (1] a8 2T ()1 (E) abk + (§) b
N U SO P L S ST v PIL I Rt FU
« k+) Y
(- (¥ )=1= (k)= (%)
o 0 4 (e kbt Lok a kB et L) a b 4 b<

This s tre for Plk+1)
Therefore, P ez (a4 (Pa™b+(5)a" b + -+ () b (M)



2| Show J3,58,57. j24 and {31 are not rational number.

2 The only possible vatimal Solutions of X¥*+2=0 are +|.+3 and nore of +hese humbers are

Solution.

3 The Onl\/ Possible Yaﬁona( Solutions of X¥*+&5=0 are +| . +5 arw( nohe af these humbers are

Solution.

J—T The Onl\/ possible vationa| Solutions of X*+7=0 are il,-t7 ano( nohe af +heee humbers are

Solution.

3—77‘« The Onl\/ possible vatina| Solutions of X*+24:=0 ave =+l &>, £3,+4 6, £ &, %2, 24
None o-f +these |6 numbers Sati sfies the  equation X*+24 =,

Jz] The only possible vationa Solutions of X’+3=0 are +1,+ 3| and nore of thee humbers are

Solution.



22 3y . Rotbnal  selution of X>~2=0 qare =+ ,42 . Nme af Fhese four

fumbere  Satisfie the equation N?-6=0

s . Rotlonal  Solution O’f X'-5=0 ove =+|,45  None Of —+hese +four

Numbers Sa‘h'sﬁé’f +the equation X'-5=0

N lza'f{ona( Selution Of X'-2=0 ave =+ ], 4 (3. Mine af Fhese Four

humbers  Satisfie the equation Xf-12=0



@A Ht23 —JF

|

J+3+a3 —J3

Y43y —U3

| +53 -3 = |

Thetefore  [4+2F -3 is rational number

I

[1

b) A etun -J=
=l 2t ygm - )Y
:»/D_H"EJL - J2
DI R

=2

Thevefore [oram - Jz s 1otional number



2.6 @) prove [atbtc| & |al+ b1+ 1c] for all a.b ¢ &P
trionde inequality : | X+y| & Ixl+ 1y
Let a= X ond btc =y
| X+yl= |atbtc| < X[+ 1Y
Slal+ bt ¢l by trionde inequality
$lal+ b+ ¢

by prove atas ot an] a4 5] T T An]  For norumber 4, G5, -0,
Pens= |at s tot an) & o]+ as] Tl an]
when n=1 o l<la ] true
When n=3 |a+@&| o+ (G| Frue
Wont to show PCk+1)
PLk+)= |GG+t O
Sttt tac] + |l
lad +10:] + -+ |awl+ |G|

Thus Pek+)) (s true.
Therepre | t0a t- 1 an] £ A+ ]0s] +FAn]  For n number Q,, a, -0,



L{’-Il Corsider @, b €R whae adp . Show -there are J'r\ffnh‘efy many rationals  between

Ono( b.

Denseness of @« Tf avb € P and Q<L b dhen thee s a mtiml reQ@

Sweh that a<¢ reb
in‘finﬂ'cl/ R

e 1

a b

Since Q< b, then b—a >o.
AsSume  there ave -/«{nﬁLe/y many vatleral between Q. and b,
M = { Cry Cy Cn} finite Set C &w
Cn is max number in Set M Such thit a<Cn < )
By Denstness of @, Thee edst ¥ in Ca/b) , V6 B Such Hor
Q& s y Ch

Whieh s contradiction for  Cn (S max.



Yoy Prove Sup CA+BI= Sup At Swp B
Since REA. beB, then a<swA beswB ond ath € A+B
Want to Show  Sup cA4B) & Sup A+ Sup B
There exist /¥ € A+B Such that 4= a+tb
A= otb £ SupA + Sup B
Sup A+ Sup B 1S upper bowndl ﬂf (A+B)

Ti\us, Swp CAR) & Sup At Sup B

Wont o Show  Sup (AB) > Sup A + Sup B
Since REA. beB, then a<swA bL<SwB and atb £ A+B

Swp (A1B) 2 a +b
Q < Supc A+ - b
SupC A+B) is upper bomd of CA+B) and € 0+b)
SupCA+B) - b (S upper bound Of A
Sup (A+B)— O 1S upper bound o B
We got SupA < SupCatBr-b ond Sup B < SupCA+B)- @
Smee Sup A & SupCARB)I b, then b £ Sup ¢ ATB)- Swp A IS upper bomel of BB,
We got Sup B Sup ¢ A+R)— Sup A
Therefore Suplt Sup A £ Sup A+ B)

- SupRt Sup A £ Sup CA+B)

Sup CAtB) & Sup A+ Sup B

ﬂ@re ire  Swp CATR) = Sup A+ Sup B



Hig by prove  inf(A+B)= inf A +inf B
Wont to Show : inf (A+B) ) nf A + inf B
We know QEA , beB , ath € A+B
There exist X € (A+B). X=a+b Suh that X< inf Atinf B
X = Q+b y inf At inf B
inf Atinf B (S [ower bomd of (A+B)

Therefore  onf (ATB) 3 Inf A+ inf B

Wont to Show : inf (A+B) & Inf A+ inf B

We know QEA , beR , ath € A+B
0> if A and byif B ond then  OFb > hf At inf B

Sinte Q> inf (A+B) —h  then 1nf CA4B) =b  is lower bowd of A
inf A i CA+B) —b

Sinfe bz mf CA+B) — A, Hen mf CAXB) — a  1g lower  bound 0f A
inf B 2 inf (A¥B) — fnf A

Hence inf B+ inf A ;'nf (A1B)

Voinf B infA > inf (A1B)
f'Vl‘f (ATB) 3 l'nf A+t infB

ﬂemﬁm, "Y‘][ LA+R) = 1‘“][ A‘an B
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() LI'm Sn Where & = ‘ n* =1 - n

Lllrh@ n* +1 -n)
. A nt+1 +n
= Lim h>™+] —nN

A nt+ +n
. (1=
- Llh/\
d N+ +hn

o |
— LM

(inz-l'l + N

3

by Lim A nren —n)
/\Inl—m +n

:L{m(_/J nl+n —N -

/Jnl—m +n
, n*+n —n*
= Lim
J n>+n +h
= Lim n
,\] Nt+n —+ N
, l , |
= Lim = |im =
] n‘n+n + | nLrTQ .y
- [ - '
2




(C) LI'YY\(A‘ L"nL‘l’h —2n )

J Un*+n —+2n

:LfmCJ Gn*+n —2n°

A‘ Un*+n —+2n

= Lfm( —ﬂ )
Jgn™n  +an

= Lim ( | )
Jan+n T2
|
:Lfm( )
A+

= Ll'w\(_ I )
Tu+t +2

| [

—

Jito +2 t

V




