21 £1 *s 2By (D) and (1) we get 164+ gl + I1F —gl /=

A.17Example
Then the .%) € Ry, ;¥ X = (x]3] + |xund let 1.XT = |x% Let L = R

v Led 1 3converse of Theorem
Y is a normed Jinear space (HLW.) 5how that ( R(1)

(is not LE.S? 1s not generated by LE.S (e, R? RiShow that2(

) To show that L isnot 1LP.S, we shall shaw that parallelogram 2Solution: (
arf VN2 + 2 0X12 /=2 4 0X — V12 law dees not hold, ie, 1 X+ ¥

‘some X, Y ER

il,6)and ¥ = {3,2Let X = (

SOIXT = 2== 5 |= 3]+ RIXN= |
981 ¥ = 2= 7 |= 11+ 61 Y1 = |-
8l= al+ 4l = |-, 41X + V= (-

GLX G VI =

10/= 2]+ 181 = [2,80X — ¥l = II(

001X — VI =

= 100+ 64= %4 IX — ¥VI* Thus, 1.X + ¥
[48= 0% + S0= 20 ¥I2+ 20X N2and 164

N¥2+ 2 0XN2 /=" + 1X —¥I* Henee, 1.X + VI

A.e, I I does not satisfy paralleogram law?l



4.18Example

. Thené) € Ry, x1¥(x| k|, |x1and let DX = max{|x? et L= R
L1y is 2 normead linear space (H.W.) <Show that ( R(1)

(.generated by LP.S7 (H.W?2 R)[s2 (



«4.19Theorem
Let(L,{, »)is an [LP.5. Then

If( xn) = xand (¥) = ¥then xaya — (4(1)
(¥

is g Caughyx LI ( x ) and () are Cauchy gequences in L then(2)

Lseguence 1in £

(} Xm¥o = X+ (Xg—X), ¥+ (¥a —¥1Proof. (

XYV + AL yVa—)V + Xp—A Y + Ap—AYa—¥ =

Xp. Yo — ALYV = X, JFe—=F 4+ Ap=XFV + Xpg—=X =¥
*t AV AV = ALY - Ap—AY + Ap—A, Fon—F
K, Ya=Y b Xa=X Y hc Kn=X, Y=Y - 2

By Hlalllly =3l + lxg—xll Iyl + lxp —xll ll yp — 3l =
(Cauchy Schwarz

Oand lye —pI = 0 But (x4) = x and (¥a) = ¥then lx, —xl =

. X, ¥=a n X,y and hence, 0 —a, yo5t , ence,
Jforany o, me Z ()

X Vo = {.‘rﬂ _xﬂ'i‘]'l' xﬂ]‘:{,"rﬂ __.Fm:' + Fm

—XKnp X ¥n —¥m + Xm¥m + KXo ¥e—¥m + Ap =

Xy Vo
AXe¥eo — Am¥m = Ar—FmiVa~Fm + X Vo—Vm + XmJ¥no—Vm
F X Ve T Ame ¥ = Ap—Xme VYo —Fm t+ AgaFo—Fm T X Fa—Fm ¢

* A =X Ve =FVw '+ Ami Vo=V '+ K Yo —=Fm =



Byilag —xpll lyy —vml+lxpl vy —pml+lxs —xqul |yl =
(Cauchy Schwarz
= and ¥y = ¥wl( But (x2) and (¥e) are Cauchy sequences, then lxy —agll =

oo — as i = o, Also, (xp) and (¥e) are bounded seguences, then as # {
OXoa Yo — Apa Joir —

<J.20Corollary
Let (L,{, })isan LLP.5. Then

II({ xa) = x then Nxgl = Nxli¢vy

If ( x4) is a Cauchy sequences in L then lxgll is a convergent se- (T}

.quence in R

(4.19By Theorem )) Since (Xp) = X then Xa, Xa = X, X1Progf (
Hence, lx l — Izl | e, lxall = lxl

J204,19581nce (xp) i3 a Cauchy sequences in L, then by Thezorem (2}

~1% & Cauchy sequence in F, Since F = R or C then F is comx . x
. 2 . .
iz a converggnt sequence in F. Thus, lasl is allx liplete. Thus,

convergent sequence in F ]



Hilbert Space4.3

A.21Definition

Hiltbert space 13 an LP.S. (L, (. )} which 15 2 Banach space with respect

Ao llxll = {x, x

J.22Example

i

b3
= {Consider the LP.S, (R%, (. 3 (or (€%, (, )) such that (X, Y | DX,

s oo ¥ob € RT {or €7, (sce Example 1, 0 Xe), ¥ = Oqwhere A = (x

(4.6
Show 1 R, or & Hi lburt space
= (X, X)Solution: *3.|ncEl { EJ_T}H Lo 1%_! [# 1 IIJ
A, BT {or €7 i5 a Banach space w.e.t, 1XI = (X, X3 2From Example

and thus, (R0, ) (or (€7, (. }} 15 & Hilbert space

4.23Example [
1
= {] with the inner product defined by (£, gl, 1 The space CT— fix) glx)

_ N 1= ox
s not a Hilbert space

Solution: Le:

o if 0 bxrs =1—
= f (x it nx lx < >0

a

i1 Lix< 2

(I fy—Fmll = {Fo —Fums Fo—Fu

{We must find fﬁ-{.)-l} —;JIi.m{X 2> Supposc 2 > m, then
m n



a
=(F (& if mx lx < >Q
o
i1 iz
and
o (0 if fr= =21—
q
= (x i mx x <->0
[m]
1 Lixsz
Then
U if  oxs =1—
it (p—mx  lxr< >
= (Fo(x) —Famlx
o if mx-—]1 ‘l =x = :}5
o
= .
§F  Lix= =z
_r ] | _|;I i _J;
= Il £, _fr.rﬂ| = dxfylx) _1%!.'(1}}:3 n—m} i}l =10 dx +

dx* mx)

_ el _ 13l
" ”.. 2kt ¢ T mx) —1)3) L
3 1l 2 m 1

1 ln—mnlh o2 1,
{3 m n

=73 Ta



B in— ml_ﬁn i’

im3 a3
in —mi)
 mind
":| "
i —rm)
= Thus IF —.f;' M —
P " min3
since 2 > m, then n=m+ ¢
1
Nfy—Fall? =22 = o0 3 asm

mim4 3

. Thus, () 15 a Cauchy sequencelHence, | £y —Fall —

But £, = £ where

0 if r= =

A
W
|

=1 if lx = =0
]. i.e., Thel,1]. Then, {fz) is not convergent in €]J—1,1Thus, £ &4]—
.Sspace 15 not Hilbert space
-4.24Remark
Every Hilbert space 18 & Banach space bul the converse 15 nol true. For
example, the space Cla, A with 1E0 = max{| F(x)| : x € [a #} is a Banach
1. However, CJa, A 15 net a Hilbert space sinee it 3.5s5pace (sce Example
docs not sausly parallclogram law; that 18 I I can not be obtained from

A4 16inner product (see Example



-Orthogonality and Orthonormality in Inner Prod4.4

uct Space

. orthogonal Elemenisg.25Definition

Let (L,¢ .3 be an I.P.S and &, y € L. Then x is said to be
orthogonal

Bon p(denoted by x L 3 af and only if {x, ¥ =

426 Example
is usual inner producty e+ x 3is LRSS such that (X, ¥y = # Lat L= R
A0 Z=01,-2,¥=036 LetX = (- eER, W)L ¥=(mxX=(av
Showthat X L 2, ¥V L Zand V /L X

.. Henee, X L Z0= 6+ €)= —2.1), (3, 680lutdon: { X, Z2) = {{
={¥Z)

= (X))
4.27Proposition
Let (£,¢.0 baan LP.S and x, ¥ € L., Then

& L opthen y L xIf)

JLox Ve L (HOW. o)
(-r. (H.Wox 1 xthen x = (iii)if

Y, we have3(4.1From Definition ) Let x 1 ¥ then {x. ) = 1Proof. (

T Llen o xlpxy = {x =2

—



4.28Proposition
s Xg € L such that x 15 erthogonal omLet (L, ,)} be an LP.S and x, x
vs eees Amls -.os Xp, Prove that x (s orthogonal on any linear combination of x4
s oo Xpo L., LneTe exists & € F Proof. Let w be & linear combination of x

z
= such that w | J.Dama; We must show {x, w) =

z z
x,wh= ) To=dwx 2 (((i4.9(by Corollary @i x, x7)
X s
= 1. Ton (From the assumpticn)
0= d
J.29Example

= } Y1,—2Find the valuz of & that makes the vectors X = (a (1}
(wwith usual inner product, (H.W? orthogonal vectors in R (2 §— 43)
] Let(L,{,})bean.LP.5 over R and let x, ¥ € L suchthat lxll = Iyl = (T)

Ji.e., x and y are normal elements). Prove that ¥+ y L x —¥
+ {—{x, ¥ Answer: (x+ ¥, x —y) = {x, %) —(x, ¥} + (B 1) —(¥ ¥) = lxl
.. Hence, x4+ ¥ 1 x —}ﬂx,,}%} =yl =3

Let {L,{.}} be an L.LP.S and let x, ¥ € L such that x L ¥, Prove that (V)

2 2 2
xe o 29 A Sax-n

(={x+ px+ P={xnx)+ {x,+ {2+ () Answer: lx + vl
+ 2= x4+ A0+ O+ 2 Nl =

Sy Ipl? = 1xh? Similarly, e — 32 1



Let (L,{ .Y be an 1.P.§ and let x, ¥ € L such that x L ¥ Prove (4)
that

Mx+ Ayl = lx =4yl

(.Answer: (H.W

1l ,..,%n € X such that x;, xLet (£,4,%) be an 1LP.§ and let x (5)
b3
YL

2
x; ¥i/=j. Prove that o Il

., the statement is truelAnswer: We prove using induction, If 7=
AGby part %N+ 122 Ny= 0x% g+ &y then Naz L xy . Since x2If o1 =

£ = . x ¥ . Suppose the statemen: i?‘truﬂ for #= £ 1%
] i

[
|

li= li=

.. 1.21T0 prove the statement 1s true when 7= £+
: _1 2 -
TR % FRxE 2y "]ifL

=
"2k 2 v 2 “p
- 1 &+ ) " & — & -
.= F & 1= Xit A g 1ie et
z .
= fﬁ (bv induction & = !c}lfl lxll + Z]Ix;._
z . .
= T i

. Orthogonal to Sets.30Definition

Let (L,¢{ .Y bhean LPS, x € L, and A € Then, x is said to bhe
X
corthogonal en Aix L Ay ifx L a vag A

4.31Example

A, 4 : a€ ROwith usnal product space and A = {{2 Considar the space R

Daa= 0+ 2.0,4) = 0),(0,2) L A because {(0,2Then (



. Orthogonal Sets4.32Definition

Let (L,{,)be an I.P.§, and A, # € L, Then, A is said to be
orthogonal

vae A voe Blo B (AL Bjifal h

4.33Example

{,d) : a€ ROwith usual inner product and A = {(¢ Censider the space R
J b€ R}, Show that A L Bland 5 = {(4

+ € B, then(, a) € 4 and for cach (b, DAnswer: for cach (

.. Thus, 4 L BO.b= 0+ 0, B} = al).(Da})

4.34Proposition
JoLet(L,{.»beanP.5, and 4, B € Lsuchthat A L Bthen AnB = §

Proofiletx e ANB=>xcAand x e B (D)
Va4 € A, ¥bE B. 08ince AL B = (a8=

OFrom (I}, {a. B = {(x,x) =

0, then AN B = {0), x = 2(4.1Using Definition a

.4-35Definition
Let (L,{,}) bean L.LP.S. and ¢ /= A © L. Then, the sat

{YacAAt={xeEL:x 1 a

.18 called the orthogenal complement on A




4.36Proposition

Let (£.{ .y bean LP.S. and o/= A, B € L. Then
foLt = {(D)

(.L. (H.W = 40} (2)

{0ANnAL={(3)

AlAc A4

A S B then BL © AL, (H.W.) If(5)

AA < Bl then B & A)IfA(

Jowell={ Lt={xeL:-x L L}y={x€ L:{x,[y= 1Proof |
(IletxedAnAl = ax€dand x e AL(T)

(I Since x € AL thenx L A

, thus & = OFrom (I) and (II), x 1 x. ie, {x x}=
{0, Then, AnAt = {o
Toprove A € AL, [etx e 4 (L)

For any y€ At = v 1 A, Inparticular, ¥ L x (x € A)

Alyye AL Thus, x € A), x L % 1(£.27From Propesition

), Bl © 41 S5let A © BL then from part ( (6)

), B € B € AL, Then, B € 4Now, from part (

A



.4.37Theorem
A€ L, Then, A4 iz 2 closed subspacelet (£,¢ ,)) be an LP.S. and o5

of L

) To prove A2 15 & subspace of L1 Proof. {

letx,vE ALt and o, FEF. T.P.ax+ five A

Nae A0T.P. {ax+ fv.a) =
(I) OSince x, y€ A = (x,a)= (). ) =
= 0+ Blax+ By a) = alx, a)+ Sy a =[drem (J]
.Thus, AL is a subspace of L
T.F. AL isa closed set (Le., AL E Al and AL € (2}

(+A
(T It is clear that A1 € 41

TP AL C AL Te: x € AL then (x5 € AL such that (1a) —
X

ASince (X1 €A VacApe N=x,1 A= x; 1 aV¥

Vae AQxy a)= )=

), {xg 8 = {x,al(4.19But (xy) = x and a— a Thus.)&*um([‘hmrcm

i
Va€ A, Then, x € AL Thus, AL €0 r,.a=) (II}
14

From (I) and (IT), AL is 2 closed s=t
_1

. Orthonormal Set4.38Definition

Let (L,{,} be an I.LP.5. and A € L. Then, 4 is called orthonormal
set

if
X /= pA {5 said to be orthogonal if x L v Yx, yE A, !)

wxl = lxll = = Bach element ¥ € A is 2 normal elemsnt, Le, {x, 13 ()
3




4.39Remark

dloesd) hecause 10 QOrthonarmal set has no zero slement (i not ) 1/

JAnormal element

4-40Example
S 4{(1,2,=2),(2,=1,2), (2,2, l'with usval inner productand A= {* Let L= R

L., Show that A i5 orthogonal but not erthonormal
Solution: T.P. A is orthogenzl set (H.W.).,

. Lo show not every vector in A is normal, Le

AM BTN = 1=/ 0= dodt 1= ((22d)4224) =22 10

.Thus, A is not orthonormal

.4.41Theorem

.o Xp be orthenormal vectors in L. TheniLet L be an ILP.S. and x

i

nx) =3 %elvxl

16 I
4.J2Example
2 X =42-1920.X =?s3~1§1‘ﬂ“‘11-‘* = TLet LR (5,
‘3 3 3

b Then3, 1,2Let A = (
i 160

[(64 2% 2.8, X = (201

= (61 4 F.X ) = [L0)|

= [3+ 24 2.X ) = (L0

K x.k) 2 19.%:.— +

“':'|H'-cl-—-

1=



d4= 94+ 1+ 4= {X, X} = ? on the other hand, I X1
5 5
KX, X} = 144145 in Thﬁm’“m X
] li=

(.. (H.W4.41) and apply Theorem 1,1, 1Take X = (
-4.43Theorem
Let (L,{ % be an LP.S. Let (xy) be an orthonormal scquuncc in L and

% A < 4o, ]_,;31,_}1 ! AKX

| /=

A 4 be a sequence in F such that)

Then, (¥er1s & Cauchy sequence

z z
=Proof Let v L = ¥Awxi % Apxn Assume that # < m then

li=
0m = n+ k for some k€ N, We must prove lym —yall =
2 z z b3 b3
5 %y "mdx (Jf=iAdxT UEahxT (l=idx (20 x

J0 A B S 2
SR RN S LR E SRVl F RtV Y
E o+ & .-'IZ— o4 &

li=p+ 4 li=n-

z

h +

{I!'{Xju Xy

{jr}ﬂilr,ﬁfr

z 2
= i —I .:E' ;-.J_

1i= n+

z

h r:+

x|
|élf| (vl | X:'ﬁ

ioo+ — Asn

3 o0+
;_!'“; b 04y 1g,,,l [‘cmvcrgmtﬂwﬂ

2
Mwhich means | ym —¥ell = 0 —Thus, l¥m —yall Hence, (v is a

LCauchy seguence |
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| | B inear S’Paca over .

< S5 Lxl L F s called an
inner product on L if
1) <x,x> >0 ¥YxelL.
(R) <5, x> =0 &> x=0
(3) m =LY > ’d%,jEL,whem,

< %Y> =Conjugate, of <%Y4>
(LI) -‘id’x.—g-ﬁ:jf 2> =X<%,2 >.+P’<‘ﬂ,'£'> VT,‘J,?;EL

(\_, £ >) 'S Coﬂ{&,[ inney pnduci
SPace, or [)rg_ \blbert Space, . (IPS)
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2 E—: [‘E”

<X YIS cx 41, VXKTEK.

)('-1 (’1’1,1’_1_) ] Y:[31,‘jg_)
Show that” < | N s TS, ?




}(’5/“ '/.ﬂ } e 7 R L *;a/"‘/iz')

Qalmﬂﬂ
j)’%},}jt . <X X>= ’){[-xi—\-’x,_*x;hﬁx};‘%-xi =0
ST 2 2

5GP 0 <X K> =0 e % +% =0 S
IRSRES= X <, =0 & X =(0,0)

V‘S\AUD L oA X, l])> = %4, *F’szjz_:%‘ix"*\i‘%"f <XY>

honll .
oAy L g X 2> 4BV E
PATSY <o X BY, 2 > =A<k, S 4pLYE>

.'-Ki_) = (O{'XI, ]d’}{f_)

X = (X%,,%) =>X = £
)

Y': "\l'-jlu'j‘!.) @ Plf: P{‘d":‘j’—) t(ﬁgl’ﬁ‘jl
L O(XA—FL( - (a(‘xl-i;ﬁ'ﬂl,of’l’f:.—l-FBL}
T '<0<X+PL(,“Z> '—‘("“‘Wﬁjl)%l —FE’(X'—H“L)EL |
oz, A BB Ak Faar Bl
Z2)

t(&( "ﬂf&l +0{Xg_?:2_)+( P'ﬂl%l+‘331-
- A (21 + {KL%?_) .1_'3('3\%1-4- le"—)

— o<<>(,2>+5<¥,%>



@ eyl 030 ?

2
Hardll = <%+, x4+4>
= LS 4Ld x> A<EYS> A< >

2
Nl 4 x> <y S 414l

et 4 2Re <%, 4> +uk;m1
< \\fx{(L+l \ <> 1 01
<

- 2 el 011 0 (B Guch )

= i nai)
RKSS NG PR







> 4L

PYacJuc* .af /Uameg, gpqce
ane

Del/ b (L), (0 11) . Sainel] S5 st
over Bkl F ool Lyl 0y, xel Hel]

IEE Sd!lC/ "‘CJ 5;_‘_" [:EIV)!FS:-‘.‘-‘M Prf?fjl‘“ﬂ! c,,pl_ gf,!ﬂ/ll
Dehe 4 on EXE by 4000, 0

( Xl!t—{l) '}‘(:‘{1,*[1)1) - (x1+)(1;u,*' L{,,_J
v (?;H)‘f (X1JLTJ‘L)é LXU

De fi"rﬂ- S-,cajﬂf )’75044(:;3 /, catbw

A,y = @x, Y] Yx, dY) el xl
W~ e F

Ex/ 218
| y
Dole 115 LXL—> R <
£) 1101 = o i

@

i



9) Ny = TEAARA'S

%mmdecLﬂan),Umt,um\uﬁhwﬁmi

Spens.
So\ /
i} “To Shsw (LARE S Ml Y nmrmo\ LR

i) g\ﬁt-ﬁ. "“-X“L\Z;Cﬁ mml “\{n 7/.9 V'}(e'}., V\{Et
v _ 5 "

é\t}-’n@’@‘ C—f—")}&\t:——-”(naw«fl) Por oS o
N

UXNL T nymgy oW 2.

Il.) “L:‘FQ]\L‘ - “Y“L .3 “\a“f_ - o
& y=Y e, (LM, (50N

LA Ca Vo — ~=k %? ace

i) Tor ench o) - Ol ) € bxh
L WO

Y% N (VY ) Ny = WXt Re
= \ }(x‘\"]\m‘\\t_'t‘ “L?.*‘Q'L“C

< Ny Waly VAP TA T
(VXN + I F (e NY,ll,

©



| QL,H Ilﬂﬂ/ (@, 1)) oo rerdepace
& (xY) = (0,0)
i) Yoo eack (AN, (4) € LA
WX, ) + 0 9) N, = | Ko e 4o,

= e YUKl S8
S e Iyl -+
e | 01, 9, I
= M6, )1, + 106 %)),

T) For eotch (04) LX) aued VaeF
e O Y, = (e, = 1 = et el \H?\‘eﬁ

s oy cw{x'\\"{\ “M\L K\J(\ Hqu': 3

o\ men SN NI
= \\ VOGN

J,




] “ (‘i\ [ kel.\ \\ '1._‘T \\ (’{1 1‘1'1)“1‘

HU\ F*:ﬂ' tf.O'L(‘_ﬂL {U‘J‘j)G Xx‘{ OM-\ ?ﬂ‘r 'Epk{‘.‘k ﬂfﬁ’rr

IEYCA I I E SN S \R'SVANR

PSP EARTRRRY
= \“4\“(7(1\-1\\\
D)@ =, b p e UMﬂbﬁ; e

Yo7 ls s (2328 &o o1y 2 24, s <R
- ‘(NMJJ

,9/"' UC-‘-‘-'J} mﬁ CE)\'\@\Q J‘-\’\q& \\ “1 1S \;\am-.--—‘l
e~ LX\

\ (ol |
) Thee BN S, el W > 6 WYxel

Y x& L cvﬁ/{ LHGL‘ 2 JE
wro RN, WYL = VoY N e

W) Wl =e & wex i, hony 3
S VY Wik =o

@ X:\e-_@

®



2 \¥ S, Are g3ub5 A2,
J

Ex // \ ;
Led L= (2,1 ) aned L=(125 10 1)

e Il is Eclaidian nornn i f %= 3 ¢ Lo R
V- (1,-2) e Re L . Fnd 100Y)N ansd
Wy, 2
Soludion
D0OY) 11y = WXy,
W3, 02) 0 =13l + Wi, -2\
W = J3ie =7 _
W-2) 0 = ViEr e = Jivd =7
W3, (=) = 303 I 0y-2)lin

= 13] + Vg
= w4 Ve




EM\QX W\ [Kﬂ\{) “2 W)

S\ [ 10K )N = e ey WY M

N (3, (1,2 W= e A3V 02N {
= Ve sty % %1@ g



Q \E’J ék:&,\; ijplﬁ

Narm@/{ E;Pﬁlc:e c:md Mgl‘hL SIQqCﬂ :

'I'DEE // }_,e.’: X 1:»{. ol 7on EMFI;g set ﬂiﬂfj X’»X e lQ
be mMa{ppr}:} Hon of s c:qf”-@;/ medvic 14

D dtxy)z0 VoY €X
2) oJO(.r\_ﬂ —o £ X=Y Vxﬂjey
3) O,(.X)‘j)‘“-‘ Gll'j;){] vV Yy e X

H) OZ[J(:EU e D’(”:'Z) *C/fzfﬂl "/mﬂ;zex
Fhen (X;oz) ‘s calleo] metrice SpPace




= pudlall
: dds sall
: Gilaa gll 33

q‘“!MUMHﬂ1EJUJ
FREVIES

T Al
dgilaga) Al
D

AV 18- Vot A el ptll aled) duitg ) cililaiodl 4o il ilea il dadld

dtgdh a0

Pl Gaial 4

o pinadl (anall A

F Ll il el

[

oy

-1

oY

of

=1-]

e

ay

ah

aq

1

by

ay

v

L}

"2

11

1y

A

ik

¥

¥y

¥y

Vi

2 ] (s g

-

s sl

5 dlall L pda




ALY 5l

Theovem #2:20 7 Lek (L,11) be amormes! space.

Let ot | xL —> R dePre by

D{CKJ‘j) = ”X“\j" \7'3(!3 é:x . \Dg—@w_ ‘H-\sdlc

l L; a!) ;f-";., aimetnic %chﬁ“ (in‘f_ Ly n-:ar.«_aJ\

Space 's  ymedvitc gloqc«&) .

Theam  Medpie e./ 1S C::r//f’_w{ me/r;‘c i a/ur:@/ éﬂ
O FL

Yher Norrl -

5:::!""—1;‘5”//

BJ ﬁsr’ﬁ 7"‘2« Jﬂﬂrﬁi};aﬂ ﬂ?P Naoypl

_*D It-y)l z0 ¥ x13<€ L Fhom cJU‘!HJ-’-’ [ XY 70

2) d{ijj)ﬂﬂ <-.%- HX“'juﬁc‘:}@ '}(r-j-::cn fi-_-} g(.;j
YV xyel

3) dexy) = -9l g« 1l = oley, x)

= d (:2) + Olﬂﬁs‘j)
@




¢ Balall
= dla, gall
M= Al

AT 14 ret A wym,.w&;aq.maw{sﬂa@,uﬂm

| gl y (Mall aglalll 55135
. o :;-:-LO

p Ayls
Aglatdyl Aol
Do

A Galid) iy 9

g el ) Ag 3

Sl )l pud

[

a9

ey

oy

of

1=

e

oy

ah

a9

1

Y

T

it

10

1

a

A

ik

A

¥

VY

¥Y

Yi

2 dalall st

a5




Fz'?-“\“\“ /] }‘}‘9* c,Ue{’j meteis SPoee. §y narwes) SPxce
S.—=s3 J 1L VL_J?)LL o gp 2 =9
Zx/2.23

Ldl CJ bd #d.‘ c.)fs(iVE}f_ w,,g‘if‘:.{:_ 'P;,?exceh)(- T.l—-_-u--\ @{
c«ﬁ’) be ab‘ﬁ;nuf ?PMM ey d?rfx (,',Q {X;HH)

Whire ‘
ﬂJC“‘f‘jJ: } & TR A=
1 % X =Y




+ Balall

-

s Cilas gl 33

! Giagdly ) agladll 55139
: daala

-

S
Lilaialyl ddpll)
B

aletd.ret A ww,w@wdmw&;cﬂa@ﬂfm

Ll

gl ladall Ay 8

g piall grall A 3

S L )

L

Yo

¥

WY

WA

¥4

AN

AY

AT

ME

FY-)

Al

AY

AM

Al

s

4%

1Y

v

qt

4o

41

qy

A

: pelll sy

r adlall i e




Soludion

1) dcarasdrad-
= ll’?('f“& -‘jF—-OL \

\ = OLL’L’\’S\

heaxay - (3Ol

\

=\ -4\

,‘Z) Az, 2Y) = | oo =41 = e (-9l

el &= =[xl el (09)

}.)c:rf‘ g,ye;;;[, ML{"F‘*'Q ko e

’-'“% oy WIG{




SIS A G e ar Sl
%\n
Fr) 218/ id L= (R, 1p) awl L= (R, 1 '&)
WL-W" “ ”“.2‘1 is the }:.._nt,.{m‘d-‘% Ney v— -
1?’ =73 E’-L::lQ QV\@‘l \?:[j-f?‘\e‘t ":QL

Fvol N (/900 and (v,

Ex 219/ L s Lpsts
=59 a0, \0uY ) VN sy
N W), = Xl lhyis
) K91, = e ) IKEL YN
Solvhisn 2
1) I exy)lie =130 neg, -2\

Nxll g = V3T =7 «(Nomeson)
1 (1,#?_\11\,:,@:3? _ i

ooty = 13l +al,-2IN = 3+ V5

,‘rmm (3l 2N
@) Mt (‘wf’) B



() s 1ad W OGy) Y

Oy = | (xx ) 2w
S R O\ I T A\
EEFRLTAERENR RN
_ ) (Rl W )
e (e )







O Fr Wil
g s T N

Cnnﬂﬂrjcnca RPN '\)ﬂ“"m*—‘:&\ Q—"F‘Q‘C(
W_M\_/\/\

DQ$\\,"{\S{1GY\ 22’? M LC* <><ﬂ\> l':;c_ QSQWU\QHC{

M Nowd Space (LoW V) L T <Xny s sad 4o
be Qﬂﬂ\}ﬁ;?‘jﬁﬂ‘& iv\-\_. 7\? Axecl cwan M VE'?::J

ke Z, swh Wt WL-XN<E L¥nT7 k

We uvite Yo —>X g N—s> oo ar\;ﬁ_;(xvdzx,
Nn—>oo0

Pod ic Wxu-%xl >0 <« %.n_—sX

<,Xn> s c,\{UE.YSQY\"\‘ Wk s ned Ccﬂ\.’ﬁvﬁf_ﬂ-\’_
i ercey SR

bob oo @ iy, //r!a'oyt:\'

Mlormtel space <2 < by




: BbaLall
:ihﬂ
s Gilaa ol 23

L

(il iy 2 il 35

p Ak
dglladall) Aal
o pd

atetd-tet A W;ﬂ,uw::.w{cﬂmwmm

A adall) da

g yinall el A 3

LA el pd

XY

YA

¥4

T

Tk

Yy

Y

i

Ya

i

Y

YA

¥4

£

£\

£Y

i

if

£a

£7

£y

£A

£

5 il i

2 dlall g pde




g‘bb:ﬁ::“zblp\_&

/\(tatem 2, ’ﬁ O %...?m;’/

Lg,l[' <')(n> ) <‘jn7 Le two EC’I“'&V\CLE N rwcweé\
space (L, 1) swhfd Hu—>% and 4,y

T

M) <X # KT KEY s n—soo
< XaD = <Ua7—> A-Y

(2) A<Xe? —> A% Sor oy sedar(AD

() W<xayl — WX\ (X $1€5

PT‘&EP /[ S\wt‘.t '>(ﬂ-—-:.~.x ‘“""‘\-. ‘V/f' 7‘0 —3 kl QZ
-5 M=l &8 VAT AN W S

-

ﬂﬂw#jﬁ 7

o For € Yo, ke 2y ¥ WK Va7 ke

uk'-‘ﬁ?{'_'ﬂf ]-k“ km'} « Them Vﬂ? k
X, — X0 <€ ol M-INCE - ()

NGN J '?mr each wn 7k
“ (.Xv-""‘rjn) = %"'ﬂ\ “" \\\(_Xn_"g X {\j!‘\ \3\“ < l\ 7{"‘*._.}5“

- '!

H\sh 3\ L £ +.8.=6 ke"““’“m) =

®

/

"T\'\.\L%. Xn*‘\'_\m "__?%-tj .




: balall
z Ala yall
s Silda gl d3e

Al Giagdly Jall aglaill 55139
: daaly

p Ay
Agilasal) dsa
D pd

AV 1o Vet A ol ptll alel! Luitg L Cilitaiedl) L dlf cales yal) Laild

gt dg

Al Glasial Ay, 3

gyl dy

Sl ) aud

I3

LY,

YA

T4

Ll

Y

T

L3

To

™

AR 4

T

Y4

£

£y

£r

it

L N-]

£

iy

£A

£

= I

: pall] sy

;ww__m




Loyls arl2
(2) Le
2) L*G’?a - Sinee Kn—x Jke Z, <% \\‘X __.}:“Q_J
Vo 7k )
= P
F P b e A’LI N

(.3.) Let 67.::1 .%inm,’){f“ — X j\{E'Z‘ <. ‘\' \\X“ j'.“c;&

W —p X
Vﬂ?ﬁ —-—LI) Hl\;":;[_...-?'f
R\l - W) & Mwtll <€ Wk
Rence | W\ — %A (KM fﬁ}{“
HXW’“{” o

Ww%

Dt&r{&‘ian 2.-73\ ,f}_d’ X7 be Sequamnce iy Neroth
'E:n,"‘.‘)l:a-.:t‘_ (_L_; “ U) ..r\a—l\,,n <X“§ :.*‘-;-, ":__-,ﬂ&ci irr::- ‘bt C_q_“_ﬂ,\,\_ﬁ sﬁuqm»:

& Vere,Ake Z. st Wxa-xli<e Yamok .

Cauchy Sequance
Lap fe g




