Integral Equations

Part-1lI

By

Dr. Mahesh Puri Goswami

Assistant Professor

Department of Mathematics & Statistics
Mohanlal Sukhadia University, Udaipur




ﬁf So\ujuon oJ \/o JceaxcL ﬁn+6871
9nd  kind . d”—_——D o
g = P + /\j K (o0, 1) 8&) FE— i
%he,ri,/'soi“ ol W) is o
0 8(%) =h JH%) + ) j R, t,A) ) di

—

}. Wi+th —JrH@'H'e“IAj; N ﬂé}eao}ven% kesinel solve
+he lollommo TE

S f}P o

D qot) = ety [P g di
r,"‘ . o Q_’ Q_ -

i gw) = - 2x - [~ et g di

O

E Cm\df"ﬂ the voljrena 2“;‘ kind TE
cmm = exX + f°‘“ Xt q&) dt . »—@

: On co*rmaﬂzy.% 60”(1) Lalth 8:\/(%1 Tl: WE.
have )
fe) = e . Rt = et
__Jon e nated kesinel .
] Kioe,t) =  Rlet) = ex -t
4 Ralot) ¥J K¢,Z) Raol (Z,4) Az
. o . k._ﬂf, Q 3 =2
L Rt T R R, D d
| . . O S S I
4 = j g X-2" e Z=1* d-
| T e -
= Jewa.

+



|
Lo Kae,1) = (- ) e*t .

_m,mmmﬁ_WMWH”%‘“_v““_;w,d S S
| Raled) - j K(%,2) Rolz,%) dz

: : o
e ﬁ““~,‘,_l‘,__,m_,w_;. o +
———d—eX = 5.4) ¢ dz .- .
sun— . T ™ o
| | - =T r - o
_ — 1 o - C_)‘fi fu (_(,_Z;‘t) C)Zh B
—— Ks (e,+) ) = e% =42 " [(=- 3{[—]{_

B | B “a*-2-—~—~ S

E— ~~——~~“—\i_§_; _(ne- t)l = eﬁf— -

— L T R OUAA) T g T

|

{

1
Q—Q
)

‘)

‘D
| ,,;_, |
+ !
OL_ﬁI

|

}

l

H
o '

R r——————




e e e e ‘__')L =

——. ',".‘:“"t’:.",—"""***“m 2 e et .T;i‘?flff../—::_T - )
F———— e BT o

F———— a
E | - @%+J£%ﬁe%{ 2 -
E | :eh.__ff;ffé@ﬂ et (—e-t) :
= ey % (_e-%4 e0) -
- = e e Ay p AR §
ﬂ - - e’)&?—-\'% -
¥ Sol™ o) Esedholm TE o) 27 kind by
() _

. AUCCesdTVE Aubstitution —
_,__’Sjw_,_“?—ef q(%) = f(e) + ) fUK(%,'t) q(t) d+ - ]
/ v \l tﬁ B

— (!

o -‘:._.,,Nhﬁﬁﬁm & ib . +h&~ mw \/&Lue d_D
I 'S W £ W |

bﬁ 8LV£H Frnedholm TE oUP gncl kind. Suppost
’Hﬂat « '

Kenne| Kw,t) # 0 s 9’\801 £ comtinuous

V0 the zxcctamglﬁm& Jon which ax %4 b
L azxt2b - Suppose )rhcrt LRI, t)) 2
whesne P4 the maximum  vedue ooﬁ

yu

) K (2¢, 1) n K

;7\'\) —F(%) 75_0 ‘/5 7160.1, & fO’f)’hr)UOUA 1N an

fotenval T a=acx b . L__«l;_Lﬁ(QQL,_@L_




F7 NN

| a
WL A is o constant At A< ] &
T — T
L Then () has o u/mqu,é, condinuous soln K

o L In T 4— +hia  A0IN i% 8'\/60 bg the

7 Ny W

. c:bzsolu%e) & und]ornmly conven @Y)'t

S .‘,_,g,.t.zg_) = Poe) + A ﬂ R(5¢,1) A1) oH ¢
S | Y - .

4 A% j ]«(%J%)j TR Ah) A, dE g

_ ot - The - “above Hheonm m_JL‘éL +he_,um4¢w
— OUP 401N QJL {jm_dholm ~TE of 2nd Kinel

1
4
f
|
f
i
?
AA(A‘A

— % Sol" g) Voltena TE of ond ;g}g;[“E““‘
—_AUCccer&Tve  _asubs-ti —ku—l.m e

d«"

X Let gt = fou) ;L_;f gnx,t) %} W) dt e
A S _ — ) @
ke 8|vem volteri TE OC]*:,,Q._L‘?j - @i
— . SupPose thet  © el
D Kewe) KixD) S0 s el % 4
. _In the 'ﬂec—taxng le R jo‘n Wwhich CQTZZUZ%:

=

~ o az¥b . SuPpose that |RGH | <p g

. wihese £ l& the MAax- v <

i) F00 20 s seal g Cm+,

- .

e ua s val <

1 axx=b . et If) 8 wh vl g
8 s the moax. value (Zj e e

Q

L — \ 4




S A.._, e e e o et ——— e e et

| iii) W,_/L_lé no- gxzm ﬂumewzaﬁ, Pcmameﬂ(eﬁ |
—Huen__LL hat a umique continupus Solt

4» In T & Hhis sol" (8 glven by

| 9 @)
N 'Jrhe____cthésolu{elg 4 umlosﬂmm crmve%qent

____L Aeqiesn L&
_laftw) = wﬁm) + )
‘ Y N . |
T A" [ROE) (PRl d) £ db dit--
- oW .

K (e, 4) $4) dt

J

b

- X Splutien. o) Jmpdholm. LE ol the 2nd

: _ kind b(tj)a/su(’(e/smve apbﬁmx;ma»%leﬂ

Ytenative method. (4esated Scheme)
Neumann's Sexfles -

C,em&fde% J%edholm TE OP ond klnd,

gn) = s + ) f KOLA) g(d) dt

Bu neumann's  sesjexy nth apprioximat™
. _ b
L T Getxy = o)+ Z ,,fmm{-}—@e%

__as n-oeo  then aerues (1) 14 called,
,M,L_*Nf,um_&an'zs AeTieh ‘

B

ym)' h@_%ﬁ&)

n-seo

M=)

VﬂMLA, fWJ+5“AaJJmﬂ%ﬂwHﬂd%




4 Sol“o Fﬂedhajm AIE bCL/A UCCeMTVE

L apprnoximat® when smesolvent

-~~~\ kesinel cam not bhe obtcuned in

Closed Jomm =

Ccmsude% -H)e dehadm TE odé Q”d \vunoL ,,

_w_u,,g@g) = 10 (%) + /\ j Ko, Jc) 3(%? dt

o

ok Z@w”l ondes Clpp:wx/ma%”

U | 8& = 'P('}C)

“"b_ﬁl’) n’Ch Cxppo.ﬂox;mm%” 15 8)\/60 b(LjL

Qi) = f(x) 4 /\}i[ K1%,t) oo (Bt ]

8. Solve non-homo- FIE of 979 kind

‘,Mﬁ‘__,. b(9 the fﬂfx”tod ox| /succecys:ve apfmyf

iy

D) A,

Q00 = et AL KOG g a

é %—)” Ji /lj L’}c+ﬂ8(%7d% c(} ('x) 1 ‘_‘

then nth pndes, appﬂowmai" So

1o 3o ,091_1611 ‘_ﬂfwi,,_‘;u_ B

T goe) = 2wt A [ (Nt ) 3&)‘% o

?on

_8(,, _L%_).km:;_ al o

4

Considen the FIE od oad find

— 4

e I

':73-
3n(%)  foe) 4 /\J K %%23 ¥ o

IEHOR 2~~°‘»Jf-/‘f ety g, L%)’"cﬁm‘.‘

I e . e S



. Now | m ~1

N 34 Le) = 2%+ A j Udt)_g_ -

- = 2%t A j Yot 1) dt

= 9ot Akt a2k
L 2],

L ) = 9064t A a4, ]
- ‘ L /ZJ

1
(e t) 9,00¢) d4

|
S

C(JJ?_('}C,) = 22+ A

= 99+ A J(’(%H.—)/’zm—r/H%M Hdﬁc
B v L s O 4 .
| = In+ A & T(%Q—’r’)ué) cH: + A r{%-H, \(-;(7%\
o . 5 2—/
/
2

// g i +jt/9—]dt
| e e e . . | = J ,4
= 2%t Al 2 (22424 + A [0 492 4 ot 4 >
| \ A 2 2 4
LE 2oet A DUPE o + A[CA 4 2 b 1) ]
b L /. L 2 2 a]

v | v ¥ '1"]" -

. e 2% %+ A iz}é 1Y A2 Lo 4oetl,)

» W ————a

p, lFon =20, . - .- -

Y e 1

o) = 299,1-4\_ j__ (ett) 9, (X)) dt

f = 99+ A [(wr1)[2 d
jm:gi) r 24 & A Q,Au \} 1

),
s

R -



ﬁ__._' Nuw Jo% 'YL,_.MB_ i _d___;‘_..,‘_,._- DT 4
S 33 () = ?9{ + /\ f l%+‘kl___32(-l;) cl'l;y_ I

R 12| + A2 b+ E)]
ey )

T 29e 4+ A 29 _f‘4+

4

- :EZD—\TQ [(oc+’c)’c dt + prt){t;g)“d% .
5 z .

| RN X . j i) (B2} dt e

. P

4

l

ERYEY { (%%QH'-?) ey (%{Z’t 23ct +12 4 2 49
S | . 2 3 o 2! 3 i 3 3 2z
|—— A2 ('>L~t2+ Fat + 13+ # 4;2) ] )
‘ > 12 3 122 o

g 3 é _ 3 7 '2 %4 S

Fa ————
—_—
—_
P
—— p




_,7%/ Neumcmn{) /56%:65 )091 VOI%S%CL IE -
) ___,hotfi 20d  krnd - .
‘.-h_,-_;m._ Coms Tdest the VIE oj 274 ~ e fad,

L, Y S S

‘.-.“__._mghcdé) = {%) + /\j K (n,t) a({) A1 - ()

e N S

- neumannA 4)691)62) 04 1 rs

g\\/ﬁé bu
| oo w.
L q) = I'm 9nln) = £ 4é/\m[l'<mt'x;‘t)
| V N-> oo m=1

& O JL

&-. Eind. the neumann sesier  Joor A0l]0 o)
(JJOHome 1E

U ge) © 0 (1) 4 Ar (- t)qm d+

b g = +£M‘%%‘Q(-k) dt

()| Comsiden . VIE o 279 Kind: B
: -l 8[%) = Llt9c) + /\T (%~ ’c')qtﬂcl% ——:*@
: " hene fi) = I+2¢ A Ko, &) = (%-1)
| omd R, 2e,t) '"'é_ﬁ,_xm%) = (x-2)
4 1 =

— Newmannis aenics o) eq:,a;;gg\m v
) ‘

. 3<| %) = fmlpf[frdf;;w £2) dE
. | - L IEE)“% A ﬁfa{lg +1) _‘f{?‘ S




e e o e el e e e e e s e

S U0 il 3B U -
Db

BT Y NT TR R —

— 4+._,‘_ R S

G

L -

1= um)u_f (ot 192232 — 17 }__

) E——

= Q)+ A [

WSS ¥ S—— —— e e o e e e i e e S ———

= U4 +,.M[->c +o3]

we have W i

Ko (00,8) = [ ROG?) Rtz ) de

v

T eentendr
- w2



S L9% | : :_;m:____:
 Ra 1) j o) (z-tde

L ) SO — — :

mieﬁ cmﬁn b%, pcwts e .
%

~ 2y [z-p2] - =) [tz-8)3 ]
N L 2 ' L 5.2 J

=~ T {9 F)3

‘i”

=

31 %,
Slomflcmléj Kz bGt) = f RMZ) Ko(Z4) dz

(((-2) 12~ t)3 dz - 1 [(x-z) (z-1)°
Jicp . @l e, 314 T T

X

= ) Ze)d ey (2-1)5 ]
| 31 | 4 . 5-4 %
= | (e-4)S = (x-S
| 3. 5-4 S
_dhexelone Neumann's sesdes o) +he
given ‘~voltesio TE i |

q(%) =t o Yo qnmd
| n- o

M ©
1454

= o) +m§‘ A df K %, T) L) d
) 1] et endt
A A.j, K (¢,t) (or+ +)dt +/\3 ﬂ;@,ﬂ (3t di
I B R SRR P
,___,T:;w% =4 AJ (%~ ‘l':)(l‘i'%)cl{ T A fé";’? :z)
— 1 ¥ /l3f _(_’L'ﬁ Q+t) dt - = =z |

e = il s
o T —— , .




) 3’1‘ (-1) 4 . 5{4— fc:(}
+ A3 [0 (-6 - ) (et P
51 (-6 36 o

~ Note

-0

inabove exmp ) A=4 hen
SL}L) = 6 -——ﬁw.ﬂ‘_ o

2 n he above exmp- ROUEA) va
~not Pn_closed Josm thenyone oo !
_com not e Z}MLo_wm& ~Jormula,

!

~qoe) = Ffoe) 4 AfROGEA) Fib)dE

——

S — . . 3

§ 9 Using the method o) succasive
~appooxinatien  solve the TE .

8(%) = %’i?.“ (,%-%)8 (Jc?‘d"t“_; 30(01;:0



A Cenafden +he IE »

g = o)A /\j Koet) g () dt — O

& given TE e

J (%) -0 (-t) g (3) dt —)

b(&)l (‘rmrlpwané; ‘ @uﬂn)wé (2)
PO = A K, ) = (-1)
- +hen mth rjppnoximu+ﬂ soln &
' Jnin) = %vdf'uc%—%) Q-] (1) dt n=12--
| Josu =14 "
g = = (eet) ot clt
» * : ' v 5
= o= (n-t) <0 dt =
» ; O R .
| = q, () = 72
B “d“oﬂ‘“ = 2. s 3 -
. %Q_L_%) — ')/L’J[ (~t-t) Jalt) dt
R R o o ‘
.= 3G j,__t%—i—) %t di
| oo T i o
= o[ ok 1) dt




J (-1) 9old) dt
yéélg« D(ry)a

oy r ey 3 _é_Sfl* yl o
= a8 4 5 o
L -3 51

- — e —

o 4 ﬂn%eomiq% W uith 4 umm&buL kesinel -

o Note, he%ne, nel )& A% me&m lq mfa NCJ. “
«__mﬁ_%,(f egn then gltecsd e m_g_en \/gl,ud

_ s QJNCA%/% _exigt.

————— F Undﬁvmn‘haﬂ, n | - i ‘“_“*
‘ — Squane Snte le. Funcj’;tm - -

A ) i said Yo be /squamé:.w
miegmab]e P ey 5‘@:1’9‘]_“ f(f

.Jl%m! e T -

— % La- Funcdfon - - 4 sQuasse i’rﬂégm@!é
— 4 TN fac gaid To b@ Ly — fn



_~ A 1"(6?‘[ﬂ€| KOd) fa La 40 IUJ)

-

_E_EF—'TT |k e, 4)] dm dt < =0,

| |  » nelab] telasbk]
S '
) L ROGE) 2 dae. < oo N € [a,b]
| N |
i [kouyl*dt < ey e [ab]
i o - :

X Jnnen Pmoduc% o) tLWoO *unohm% -

Let 7C £ q ase. two LZ"PA OP cL
seal, vasdable o ,axx<b +hen
fonesy lpﬂodur—k oi £+ X g- dehned Qs

| b
! Chza)l & < £, 9> = F(oe) q(x) dne
; -d ~ —J "4 dJ
| _whene CIL%) & the ccrmrplex ijf’ug@—,}@
n) ‘8 (o@ .
" | Omthogimal Funclion :

. Two 4 T A g ase sadd 1o be

% Q‘nJthgoﬂaL M thexie nne s1ocluc
M W5 ZEeTIip _ f;
g = o N> f0) goo) dw =

S ”*__w_f“»_ﬁi,ﬂ_gcg b

e v e 9w 9 ¢ @ ¥vFeEe eSS TT

i —



: f')(/) W 9/[€CLQ4 \/&,Qll@CQ

j 1) fin) &
dv“‘ Jrher)84D kg ane. O:thog/mcdi

msﬁ’ Noaﬂmabzed Fmno_
A T gL is /SCUCL —?:o be

e Htwgm v =0

noeﬂmwh%&d, | tJ ]L@L(%)”mwu“ ~

m;umu_;___%,_A_g;g_u:._{“;%wgm_ﬂ &

) - ———————
——— o

CL

——— T —————— e —
— T ———— e

% Cmpjﬁx Hll.bﬁﬂf 5 CLCQ A P R—
~—Space (091 vectos /f e -ﬂblvﬂea&-
— Infinfle  dimension Ltth mneﬁL .
——Psladuct O6Yl  which g a com le.

,no - "CC‘MECL @ compley (mlbeﬁi -

- Apace | 't st
| %Pmegxrm& L Hsdg g&he Jo”o@g

!

, , ;)_7}')6' O’@J—Lnl"‘:ﬁnﬁéb QX'OTT)g /.{.viék PQ_) .T._._ ‘‘‘‘‘‘ 5
—— JL] E:i#

B ﬁ% %’) J’Q JQZL %}/:O -

L m— —

- — iJ_8 pAll® = (3/3) < fg(zdgi_zt)dlc_w~

SES ST @(;ﬂ > .,ﬁ] i —



Lo .

|

W The Afneconty axiem -

________ [t + IB_(")jz(,g_ y) B
= ! (%L,__gLfL:L__@L%z/gQ)

where %, B oane wnbitony comPlex Constom?

%0

i Symmetny oo —
OGY) = Ly, 20)
whene ‘=" sietnts complex conjuyade

ote- Fsiedhedm ‘olpPﬂo%nn K deujn’nedl a8
b

\Kg - | KOO qb) dt
e - d

-

r , S—
_whesne kB s kespel (f Foredholm TE

Ad)’nf’n?{; OPeﬁrrPnﬂ to K
b

q = § R) g dt
J CL v

i

The 9] K i» Faﬂedha]m_ openaton then
Y _(Kq.h) - g, Kh)

P /i, We know that .

‘?"»‘“V‘%%JQJ3300#0?”0&.vvvvvvv,

| (£,9) = (C£12) g ) dre |
| J A J
4 ke = {TkOuH) q)db -
' d A e .
Y - S
2 '. LHS - [ é{g P h )
- | | —
"—'T = ” R Oct) ) dt | h)
p-— r A - 9, » /



Jbﬂ%qjﬂmﬂ%¢w¢qa%ff”’

ch Cha/nglag Oﬂd@% OJ m+58md““
j g L j Koot) T 0d d%J At

l
1

Z
1

|

| fx steplace b é,_,,i_,_%_ Ucey_“wa
. IS | I L o B
f gwg { ; (d0) ) ddf dae o

e

t
1
1
f
|
1

|

J
cL

e J acx)f rbmt %) h(Jc CH;JL -

+— ‘g.&mLMﬂigmf::ga-

T —_ | . q/ R ,’l) B M;:—:mmﬁwh\—~
_Note - ﬂj K fa AumrrLeJ(sur kesinel +then

I

/‘\

!

|

|

|

|
QQQ@Q)QQQQQM‘A‘-:A%AE

|

Y

B

————————
S

—4 (K, h) Lagw BT

|

—
————
———

) becm& e
R b ) a

= (g [ mm‘i) N

f

(B X KKK’

) ,_,(Kg,«h)_»-.! (3 kh) ——

—
— .
———
— T ———— Q



)

i Dﬂthono.ﬂmaﬂ, Set - ei {ﬁ _5 i /;uigl

. _“..__”Eo“be, Dh’H‘lDﬂQﬂm&Q, % '%;fgf).

_M,«_h_‘(rg}f& gﬁs “_;_: { o g HH - ;
SN L A’ | o

a\"l f}U} o kesnel . sum

L4 AUmmP%mc then all, s
== itenated.  kennala s qlan AYymmetnic
o

Y Sfnce Rw,t) s Agmme—bﬂc keanel
Kl t) = R, ) o
whene R {sa ComPplex comjuqute of K
£ itenated  kesinel Kn (2, 1) L N=1,2,%,-
o\dmed @n_ - A
Kilerk) = Rioe,t) EES -
§ Aacls

Ko (k) = [ Rioez) ko. 1(2—,£) de — F
cL

: ' n*Q‘S‘--—
oM

b
Ra(%,t) = | Kaa(w,2) Kiz,4) dz +
| a | ‘ An-ig,! S,e..
C[ezgﬂq bu ) & Y S
T Ki(ee, ) = Ki(t,%) -
- esult j&  tswe jo% M =1
_ putling n- [Tr? N c?__:@éj@é -
;—M“W Ko (%) = LN(%, ;l\f,(z,-t) d=
> I— _— = - i
S K0tz) Kiz,t) dz [by czil
| B

o

L. J'FR("ZL%) Kit2) dz | sz w]




L 2 J F 2 xtzx) dzo oo o —
| a

,___N._Le% Kn D&) Jc) irs Au mme*‘rm( ..:1-091 ﬂ“=m
, dJ (&
b e AHm okt = Km (%)

(
b - -
C{ kit,Z) "<| LZ/%) dz L b% (2):]

Al

Lo Kal, 't) AT

D K, Ia /ogmmehuc_,

el neaut Je dowe Jomn=2

-M__,__N*Q.U\l_,“a{ 0. N = M) —t}mmbg e/u"q (31“,

o TR

Ren V%) = | k(2] k}n (z,t)dz

b e

N | JR (tz) R (E2) dz [ bg\e;zmlru‘m
= |k LZ:%) K (412) _,d_;“__ £ lgg_ml

—— J BmLﬂ:LZ) R(z,’)c) di T B

———

b

e

: Cl,

e et i,

| T |’(m+1(‘f;%} ~_ ng (4)‘]
L Ray j Kna (0,2) K (2, R —
LTI AT



e Ky JC)_ 1?; Agmme,buc don n=_m
- Hc’/nc& \18 Psdnciple. D{J mcﬁhemcﬁricuL_

| _ fnductioh , the sesult ia towe
Jon Mne Zt

- - -

i"! -
|
!

TF{LL& i J%e%u’cedl, kesﬂ neL, Ome, AYmm etou'c

S Deliantions — .
et < faw) > be a 5eau6nce odJ) +" , then
the /seq_*}m,<}g> , C,O'ﬂ\/f’,ﬁ’laf’}) umJo%mléJ .

en. totenval T wl
Sublfm(ﬁcj——-flntm)\ — 0O LS M, — 80

= [he bequumce. <1Cn(%)> Cmvemq&s UmOJD%m\u
to 40%) '(7’ S_@JPI'H%) Fao| =0 asnoswo

v The set od enden values oJ ond rfena%ed
kennel roinclde © witdh dhe: set -
Db the elaen '\/Cll,UE/l oi the Cuven kesmel

Py Let A be am_€eigen value o) herael

L KRet) A commpm_dm gigen fM g :
. 900 Jche/n 4 L&

> [ Tgoe) = 4 jbfmc 1), ge) di _Qt;—iﬁ f
> - - : SR S

9|V

- S (%) A Kgq

Y wheﬂe ko iz (pied }Lch 0}?691&%09;,
Y o i AT

Y "> T-AK) g (%) o , whcn I (4 the
> identid Y~ op mu—}on ‘ |
AR S o



S | -

3 (p/\x)(r AK) gloo) = (1K) 0

= (I _J2K?2) 8“” =0

3
1
¢
K
- ¢
“:j (I-A%K 2)5(?&) ‘:O_ L. Ij :

- EPE A*R?gx) =0
] d 8 ..... 6
I 3(%3—42f Ka (2, 1) g (4) T
0 o &
= Eng@mvuhm o(ja__,z_[’d_ Presated l«emne/ &
-— KQ_(%I-&) ..... AN —ta Q
-_— - &
 Converse — et A2 be Jche_ﬁlgen P
—values 04- ond 2o mated kwne@, &
. Ko (94, 1) :l:he%ﬁ oA, .
- g = A% {7 KRaln,t) q(%)dt .
N 2 L YT B ——
- o= (TZA?K) Q) = - &
o (IHAR) (I-4K) gl) = &
65 A fs om 61860 vadue 0 kesne| ME
KU E) then Siv&n_ P 0 Pes+ e
L vedjied bydgaal - POPETY &
S . R B ‘g

YA 1ot on elien vaie gy

let (T4 %) 8““ - g, -

g (%) @ &

WM b& ) RS . “M:%
M] cz%xuymj“gg“'-~w e
_SPnce A s not om efqen A

DJ N(o,t) —H}e}«Lgé b ?/Le,g VCJ‘Q‘D* S \\\:]]
o S 31(0’() = O T— &
T -



s (TtA0 g (s{)~ -0 @u ]

. ‘)8 bc),';i_ e f ﬂ(%ﬂc) gt) dt -

= —/\ \8 om CIQ€ﬂ \/odlue 0~l Hl'x;t)
I MHence. R(‘M,Jc) “hos €IC|€/Y1 value, A

'@e@% —’rhe Qbove Jchetmm kesnel ﬂeed no+
. | ° be Ay mme-tmc

— ‘) ﬂn%ene%cdt rJ A s om Pnaen valw’ oJ
} _ kestnel Ko, ¥) Ahen An° is the
| eaqen voelue ()db nth Henated kesnel

Hn (%; )

)

]

:_'V/S\P_ 35 K(%)‘U 75 2eal Aymmetnic & fmtmuouﬂ
= & K1) £ 0 then adl Jche chanac-femtu

Cm{am% ase 949&0

]

' |

'w‘é Le—t C,hma,o'}eﬁ/o’hr Cm-%am—t Ao |5 nen-
| seal  then  Ao-= Uat {ve Vo £ 0

i;w_.J__.fTF e. hmno 8 enoubd T E —Y)
S b |

N Jr 8 C%) J( R (o¢,t) q —&) Cl-[: -———«—@

: K a

S ,Jl% MM&MJ@MI” j-e-
- h () # 0 |

o 'W] en_ b (9 (l) “ - __

S ‘ - W//"f
| _"7(%) . QJ + ’l@ Wu,if____

J
1
S




I Y rb Ko t) hid) g = O

3

3333.3

et possible huxls

s seal "chen, .

b
0 = e koo ni] dE
o h“‘) , ocjb + iV, j H(%’ h('” CH:

| bg compwuag oeal & iwmaﬁe,naﬂ% Paﬂ’(/j

have |
j ‘eh(oc) B ,uoj Kl %Jc) h(%)d% f’—@

@ S

IS
e i

|

;kaRRRR

|

&_ D.__-..i\"/e jb gl%fc) h Jc)ﬂ_c,l’c_ f::’

: C‘/ . SV ey - —’-« e

*ﬁem hu (%) . Ve 2D -

B Y ( *‘ *) L (4) - e
 hvy =0 A
Wwhith & comta LiéHen "to OLAS‘L

ossumption ﬂuu-t hi) 26

-thw%umix S moi ﬂecdl _H‘““

ie. hiw) E.(%J + l‘l(") e ab(x)#—o .
CAY e . &

" Now ba wa .



v < W
|
|
l

S B

: F(xpﬂqm) - (uohvo)Jth%;U [pm+ 7q(t)
‘ 1 - . b 4
— 1434‘5&%) P dt -y, er,ﬂ qt)dt
:. .J_-'m{i_{ KUwt) p) dt + U, ( Heut) qut) d+

——— - b
— —

» | ' i )

- S Bu CcrmPa}ung ?Le,cd pa 1maq0muﬂ% Pasfbs
Y

+ P = Aofm% ) pi)di

5 = Vi r KR(H,1) qd) d4

2 'f o 3
. b ; . : b

. U] = Vo [ KI9GE) pla)dL + Uo [RUGLE) gr8)d
=] ’ o a" ' JOL : (¢
.+ @) . we have -
-

£ | p(%)~1q(%) = (Mo~ 1VDTKL% 1) [P(f)—'?q(’cﬂ
; | ’ @
: | p(%)-—:q(%) = ’Hcoc)~ -
: Cleg_nlg Ao 2 Ao . wheye Jo-= Lo~ 7V,
» | 3 Ao £ Ao dhen ,.—Hvéfm Adl% o

» __*__gﬂﬁha gem ed . N L

- Ty e

5 €. Lh(%ﬂ%('x) doe __%\0\ B

S L ST

y | = «J[lh(%)l?-cbc “i_o B

»——— % T - 2 —
= “juifEQ}) q(03 Jdw =0




- P(%) =0 X( q(%) =0 __ -
| ~—> __hi) = P(%)+1CL(')&) T ¢ I

L which s agcun ccm'kﬂu chcifla'n_ ﬂto
E]ach that” hin) 220 = .

) 'TT%eneJ 0916 oww_._,mump'hah ?H\cml: ,

|
1
LA e ﬂot_meodL i u\mﬁng I
_Hence Ao" Ca %ccdl T

| = ‘

sﬁ’..,_“EZ\panALm; thEvgﬁrL £% 4 8 \ineas: Fosim — .y

- Let kI wt) he a nonnull (nom zeno) L 4
_4-_ﬁ_v__*é&mme%ﬂm kendel which bos a JmH:a
- on_Tnjinite no. oJ Gmen vedaes ( ¢
recl & mm_%vw) " Conwides, +hen ©
“_~-_._mjl&€&_lglgeé n /‘bezc;uancﬁ~

/\l) /\o 113 2 A IR

;w”-__,‘_. -in Auch RRINLYY +ha+ 6gch Q(&ea __uQLuCé

. Ts neplaced n._h?ief ated af mon
e times e fa mmtipthtg é’L

I

-!
®i
|
|

, Fmthem e

denumemfe ‘fhe&e er e
__the ondess that comﬂggn VW%
._ihm , szsoiui& .\./Q.Lue_“ﬁ N

T oS lALAIM S Ty o

et G, G0, gy o)
e e sequence o eigen fo,

L eSS meer.



> v @

{
|

i

2 N,C*Qﬂ’\ﬂ%POlLdf 6%&_& uﬂiif/\ given ‘%l_Ll—
> ‘W,ALQJ,NQ_, en 4%  ane \mem%ﬁ,mdeQendeﬂt
= | CONSEs | crndu‘nq to  some mgem value -
2 | Séace kennel © fa aymmetsic. theswjose
il each eigen 9 ia Bortho nosnomolized,

-

= Suppose that kenne) KUGt) has

= od-least ome efgen value  say As &

) cnmv%eﬁPmd;‘mo %iq@ﬂ' £n_ ig Qq(%)

¥ }Thehe(}bneje P —bmnccrted Aumme'hm
N kesinel 1'%

= K® (1) = Riwt) o 3.L%) 9 (1)

o which s non—zenwo X P+ will have alzo
g4 _atlewrt eme eltgen value Ao.u b PO - X
.4 mose than ane 6|a@n valtie . then

: choose,  smolleat cma) £ (omHeApoﬂdlau
e efgen +% q,0¢) . Then Fhaisnd Yewncaled
— J kesinel 4

2 KIet) = KWut) = galw) ald)

> 1 Ay

B | = RULE) ~ é SHCINHESN -
> - —

| and, the e,igﬁrL \zQ.h.Lﬁ £ Qoen £m cj— IE_
U

g = A J OuHE) got) di

dddx
’; 9

K )‘\a The _given_ %w it
K-———f _gle) = 4—-84* dt + A §tgurdt
2 l @,:




| Then ) becomes .
. Then ). becomes L ———
—: g). = A+ AC2 '——-‘_@m
- 8& eg (2) A (4) A .

Simtlandy by (3) & (4)
B dJd v .

_._’L ) R —‘ B
(1 (M0 ANC] dt = Co

b I
- 1 L 3 K -
= Ao edt 4 AGEdE =6
—A_ 1
= . e {ﬁ] = Co o
- ' 3

‘

| Fo% ru'}n %wv\cdc Apl% bg ts) £ (;j
| \ A\ -24 = B
2A_ 3 /

34442 =0 o A =3

Ac, = ¢ 2 \240-3c, =0\




| Fon b = A3 | dhen ()& ()

= le = I8¢

qe) = A3 . BCatdnCo
J 2. : 2

I

| 13 Co (dTo +1)
| ) )

Jeoge) = A3l s +hé"‘é_?ée§{—$ﬂ

dnn A = 13
Fon A= -d3  them by () L£w6)
| 9 o -

| C +dzce =0 :
A -j’ég/+ 3%/69_ =0 =» =138 (¢, - 43Fx)=¢

f
t

Fosu A= ~4%5  then by egnis) 2 (6)
| c,t43C, = 0O T
| -f3ci-ac, =0 = -B[G+BG) =0
| = +43C. =0 i

= EC; = -43C, ]

T ————— R S

b‘(‘j’ C{cin (4) -

,______._.'Tﬁ_;._m--_wgp%) ) *J— 43 c A_A_f 8 Cp B

BT S g fiet fe

I— - - — —



!
|
|
|
e = = - -

6 .ﬂ_Fr.n‘ Clgem velue & @8m_,._-_\c$gff;-
I g ) = /\j (%-E ¥l > 3(%0&

SR SO v;.#:p - %-—t
A ( 7 +49¢5 )

I W_AZW 4 Uz-d3gs) :

goo = (s gmw T gthdt —O
- 2% J

B

Q(?Q__,_.-i,_., A')(, C, —-}- /‘ CZ
J :
2

uhem—e:i cy = Jch Q(—HGH

e Jt Gtericla =

s e Pear e far :

—— ~-—-~—f~~-r*—il-lﬁ-:ll = i@g“,gg—w)f}_; 3Ac,+ Ac,
S = i U

YERET)

= 1 C, :L . o 2R —_—
I BN 3/‘ = AC 2 (8-34) ¢, = 34c,

f

s EING-ma e L @

e s;mnlwﬂg Jmm_ @) L) |
R E ) G L K —

+

|2




| g N

= Jdaldt o+ AG [ Ldt = Aa)tia {H

€, = AC,tAG D CamACe = AG

— R ——

B TS VS S S—

) __Fost non-_Ysrivial sol™ , by (5) A (6)
| 1.8-7A4 - t3F = O

—2A  9-)4 - ;

= (3-FA)(2-A)-6)* = O - e

= P FA46 =0 = (\/\ = 13 % 245

2.

[
|

Fort A= 1344265 by () % (6)
| | L 2o - e

)

)

-}

>

y

el

=]

5 | .
S , .
3 —
5

)

»

-

9




/wH lbeaﬁ 6chm|cH ’TF;eoeﬂm | _—
S%Q%emen% -4 Bx) cam. be W%l)cieﬂ

ﬁ in the Jo%m |
g - ,j_xm,t)mw& vr——/@

. (o B
o whe'ﬂe K(:&t) RS 'a /5 mmefbﬂc Ll
o _kevnel & h() is oo La- £7 thea

Q(%)Ca/ﬂ be expanded. B a iR % A

o ,,,_«__Qbéoju‘kelu A U mJ n%ml% _Q_D"DVED’I(%{EO’[;
<l

___mw‘__ﬁ{ouzue:n T serdes W1+, the T

| O%.tbﬁmnmaLé%%icm. o) eigen 1%

qul2e) , o000, - -, Gaix) Dd he kemne|
K ,t)

B Blow) = rff Bn qn(%) m_,_—_@w_

wheme @gn = ($,90)

— The Jousnien coelficient B, o Fhe
,_,_W,,_,___ﬁ—f-”-.,_ng_Dgl Gl %)u'kﬁ& to 4h J %

_w__“_‘w ijlm c;pgdﬁ/\(;,%L hn Qj- P, )
— hm-ﬁbgw_ he seln O T

a A’ -~ -~ ‘.

!

whe%t? An Cwe 6'36n vo&ue ocf
kesine ]  Kioot)

ST Ca T —
~ _FTE (l(:} ond kind,ws C 15




e — - e ———

_..~.ﬂ,_,ﬁw.sz>1che91 Jche nm ho—mogznows FIE

L 0O qu klﬂd’ _-_W_”b
J 8“‘ o fe) + A | Kt t) 8(%) 4t

a

@
L whene Koot) is mecd | contPnuous
A égmjnc%;mm A A is not an

1€ 5@3_41_optue IR ,

Soln cﬁ{]iw_(n)' ) & anve/n b%

;\,('_’Q = ‘P(%) +/\ | ')Cm B, (2)

N i Am = — (]
_whene o = (£ g)
b N Ee = [k P (4) di
L a
b

A Cm = ! ﬂ(%) Fn(2¢) dac

| il LCm = Clm +‘\En11
| CweT - Uni gue  Spl™ ‘
- {V ‘JJ A # Am  then Sol? 1A umaue
S T R F N given b% +he eqgn (2)

Lo f,—I;L f)n()ml—lf;\amn 'ng Aoli

SN | LGJE A=Ay, whese Ay i« the x%h
3 | €l8€/ﬁ \/QLLLE A _M I A
Lyvi | J‘C(‘H }ZSKK'}-') dt ~: 0 |

S “H‘m eqn 1) has __Lgm.ch,m mamy Sofm




|

|

4‘& Solf\f @ 8,\/% b}j | _

2% X, +é _Zcm__§5 (%)

— g(%) fw 4+ A ;ZK() Ea Yo ‘
- wheﬂe i lmfll% Hhat we Ahould
—| negl ecf ™=K in the 5umma15” 4
4

l

4

<

MW& AT cmbutosa(y constomt.

_ME" \ejcw)x )\K ,wheﬂe Ak 12 +he r
 Kth C\qm value 4 ﬂl/so 161: ‘7C #’D,f

Mﬂ_%hefn L) - haé no_golm.
N ““. | _ 2 IS T R T
o g%___% O = ) +,£( m@u %2459—) 8@% p
_:ﬁ_}m}i ;01"’04 Gbo\/e eqn uging k¢ (bez 1 e
B SL)CLderk/s "rheo&ﬂm? 8 - e
) —a

: an ﬁ_ *_—‘

| i <

(%+_) + %J&g ,:,3 dt 4 o2 ‘t 3<%)CH e

L. S K

o E

dé/ﬂ w/g FIE 03 . e

ROtE)



- ——e. st e ———— e —

e e r—— e —— T

FOM Jnadx C%ﬁ%LNQhﬂia4'€léﬁlﬁn
| —%Q\x Q,NJ’JAQﬂ]D%fﬂ’lCZUZ)M AE_T__E_F%__;_LQC'_\_[Q&CL

— — IO —
gl = Afuset o) gindt — )

R &qnu _ccm_be Woddten o

; g
_v_a___gpc?u_=A%;—t8cﬁc)d’c t Ao Jg g ) dt
L gm) = ANC AN e P,

. | 1 | | =
whesne ¢, = [tg)d4 )

| e
A Coo= [ 4 qu)dt 5)

J

~1
Al
~

=  A2cC, f—};QoH: = 26 A
® 3

a ._“,?___Agaun. b&,_L?Q & (8)

¢ = A f—tﬂ [ Ct 4 Ca t2 o+
» B I - ]
o = A ZCQ.‘_J::&A‘CH: _ QAC2




L Fosr non-Anfvial  soln
[ 2/\7/3 O o

| { H ]
‘ 1 1

‘ .
lan | an | @an ‘ A& A | AT am

|
|
o). @8, a-

(€9
N
N
o
S
i
|
{
|

~ _ (SQU ,__~/\| = g - /‘Cg‘ ;» 5 o - _
| xR

I Y VP T ron e

B

| MTEQt%Qm sal’? cal 1
s Umique h&m%'vm IE ]

|

|
|
|
i
{
|
|
|
o\ &\ 4\ & 4n

F*bgcduws T W
n_(3) , e h?ve ' Q‘ v=3n . a
QL = g e

2 g - _c% ——

R 7'/‘76% 6(J 01 8,(%) A~
AN connesponding Ly aeaC- Huh T
/\ :3/2 . - e

g
4—?%
6-7
Ly
=
v
(d
0
;’
F



1T -1;51J A N S T —
] 3

e 2 S —

. ! = O = ‘m_**h‘ R — .
- L , |
. ; pu—t—‘tf"ng vades Oal Ci; Co & A in  (3)
>
) ! Soz(%) = é 5 \’)'(,Z Cug = Cvﬂ: %2
= X | _
: | = gy = Ca%t
Jd o
N — 5 -
. 2 g, () = 2% & +4he 6’18?(\ 4" Coosies pen
| c,bnc: to CIQFH voalue = Agt= 5, -
5 i d & /ey,
) _ Nowo let 091%honoeﬂma)uzcct -l COW%PM@J%
? _to efgen % 9,n) A gqo(a) Hespectively
- j d = - U o g
4 L Bie) = gy = ZC %
» | ey o0 1] i J%))zchg}
| —J J 1 Jt
> | | S L |
a \; —_ 'S 7 = ' ’)C
> (LJ(L}&d 1] i / %jffm _ o
1 —1 . : :,,___ﬁ__., i
; B = 3 s
:,__._._ |  AZ | S
: L Do) = _F209 : -
|~ (o001 ?da | 7=
> | Jl - -
| |



e e ’i
At @

al

S dhe ghen TC i

Cq00 - fd4 A é"sf e Ge@)
o = (')L) + T @ ()
1 _ ™TnaA T ®
S U\))')EYI@ _70‘“9() ji%) A, (%) C"K»

B Y W —_—
- w«_w--_‘,*__“3_;&__}&4—_0’- cdw -
1= 'E_X__vm 4 290+1) 5 d“x, HEN

- Ik zg%f&i;; e

2 —==

g0 J 100 & (5 o
S | R e — _—

R

i j( (>4 ?_WL*H) Wy ———

W% (%) becomes * D



Qo
g

e
o
)
=
%

Q A"
8(%) = (ANZ+ 8 [ 2dé s x| 5.5

3 /_12_ e 3 J B

| = L%+|)°—+f2\é ¢ J2 e+ 8><2><5'>c
13 s 3 _

I W G

= L%ﬂ)+[&%ﬁlé%w |
. #ﬂ IR R ,'_-,.T . e ‘

l

| - | -

= % +Q%+l + 4o + 16 % L
9 | S

= 25 52 + é.%-r l,,,, R | -
» =

‘\“

12 L alx) = 25 mt&%«r L3 } IE—




8 | Solve the following symmetsic TE
~ | with 4heJhelp ﬁcd Hh ‘lheost ééhmxdﬁk

. theosim

%}UO : 1+ /\Jcos e+ 1) 8 e
;\:‘—*«yw(—:mbldeﬂ —qu non - hamgge/nou/s IIE O(fj [
~ond wind - Mi

S 3(%) 00 A Y}-mc 3 q({’) At
WA | | 4

Dn cmpamnq given cg,” with above eq™ iy
We qe%

£oe§ = | N»vkm,’c)‘: cos(%nﬂi /\ /5 -

_ Fon igmdm - __81540 value X e
- cm&d&zm_ hmagenom ‘

S gm X Lco¢(%+ Bgadt — O

I /\3[ Co‘;%ﬂéoyc ~simesint ) 3&) dt

!
|
S’\a
| pmemm
O
o
?
o&—
o
(@]
-
I+
ca
?—T—
—r
Q_
H-—
K
‘f
?é
%
93
=°
r.‘a
Qo
:+-'
\_)
D_
L‘:_“_,

8
.
.
&
[
&
N ' n S
&
&
&
~

= X cos € — sinnc Cz] i f ,@ e




N | WO 1 N . e
| c,:: jCOSf LA cos%—C,~,~¢nf Cq)gd%-

i

I

46, [costidt = NGl sint cost o

§ 4

|7

G fa

S A"CIJ” l%—coszt,did—,yzQR'sﬁnzi at
| 4 @ P

L Ci= X () - _A"Gq

g4

f—c052n+ coSoj

xC, = A" Cy (1)

bR=ALCH s (-A"1) C,

-0 —)
"“*“';‘:;_5 Sﬂyf(,X'{C|C0$t“Cé5ﬁTi§) d+

2 N
Ci A fs\"mk cost dt - A"Ca I(S,angt T

Ci A" (smz% cl'l: - /\"co,

(M 1-cos2+) 4t

o

G A’ [-cos 2n+ coso]) — yn o, -&(ﬂ-o)
& X

o | , X

Ca amm;;;£Q£gz£l 

(— — = — =
L | hthg{:ﬂﬁY)Cazhmv?w;O -

Fose non - i%WMQéii
/ c?~ /}”ﬂ | D B

o¥wz+Afvfmwmwf




L A= 2 % 4, s -9 (say)

o "“[f‘ I fl B , s o Q, AP — A
wm“_qw¢HPu{ \NﬂL&i %I A\mjﬂwiglwﬁ:lé)“wuﬂwmmm—

{
|
|
»

- Ul 0-Cs = O - e

— 3 Noe B S o .

- - QAJQS 1 ,/_rL. (\1'-) I N [Z) .

S ) 3'{%/ Y = -%NCI COS’}(,*.\ — %
I

{
|
}
x
l
|
|
1
l
|
} |

'}> 31(% coS3% e the é"ﬁe/” ,ﬁn
Qomfmdjng to;euae/n vadue A~

-

|

i
l’”/ n O



-

Fm,____ l ' N
s» P < S R S —— - —
| \mulcm (% Q f*C Taki®
S It S e
b [ _?3 C4 (%) - 510% v4 6’1((/)% ofp
a 0 r 46 A =" -8, -~
’ _&E wméﬁpmld ng . to | z
> Now noquhonommalyzserl +9_cooses pendi
) +o  elgear N g () A g, (o)
4 J q) - d
y | g,(%) = g[(%L = Co S )
) | llg, 001 [t ('2:05 2 doul >
| | A [ 1
> —
. | o COS> Yo
_., | [ F14 cos2x doe

| ) 9.
=1 )
) =  Com = 12 cosw
; I (1 (11-0)].7> A Tl
b | | 9L ¥

i .
3 | .
> Bex) = 9a (%) = st
» llg )]l \l8inad]
) MIRE
3 = Sin% : = 18 <
> [ fsi’nix d'x.} & n
» | ' :
y L,éoli_agw 8fver\ TE ia
S , : ' . =

(o) = = 9 : e Z_,L’—————-—

S| — () + A2 Ten . Bl
?’____ﬁ___“ B I , A Am -A —
y . Now el = Jf T B, 15 doc
—




It
Lo
LA
| a
‘ 1‘:&
3
|2 3
R

0 . :
o I
- - .

Eob@’f,.-_,,ﬁp fL;/\. X /lF /‘é then ;%zlnzf(c«)\vm

.
J - R 5 ¢
IE s ,u/w%w, 4 given bg }‘ .
[~

(qI(%) =  Foe) +A é TS

M A=A

e q(x) = |+ /i_leZ 2
S ...__-E} - o Tl ~ ﬂ.,

RS - e .

» ,g(%) “ 7000 A ) YA fs wlng =

- /‘g_zL“m



T —— i
~ e —— ———————

o —— —

__.‘..4_,_”;_ |+ A 2 copne + j A n x |2 stax

s ﬂ [ -A) AT
e A J

=l :u Ax A X A= g

| but  fe # 0 no Sol? _

£ | Classical Foedholm Weowg —
| Nmbﬁhmogehotm FIE

* b
gL = Fe) 4 A [ ki t) qi)dt

a/ = U

%

"LV\ Fyiedhalm  Fisist Thepsm —

. The nom- hmmoqenows szdhob'n frﬁ:@(cjmmt
eqm ol ond. ke radls
I b
_gue) = bt A[ ROuE) grdt  —@
| O .
whesie +the £% Foe) & Ket) ase
?n%@gﬂable .then (0 _has Ungue 4ol &

[

L

p

v

y

:

>

3

>

»

"

y | 8f’ven ‘bxaj . B | -
» | g = Fe) + A R, A) F1i) dt
> ™~ z
»

»

»

>

4

2

{
l

« ‘_Ja)hf"ﬂ(_’. %e/sul%am% ‘kennel R, t,A)

4 mesie MosPhic jﬁﬂ oﬁ Pa%qme—k@i._ﬁ_ﬁ

i dejined by
{memmO%Pch £0 - 1) Smau/an/j(%,e,_@i

then [+ 15 6nly po)e1 - I

fC\/Pj’IU amQJlu'br('J £" | £ mf’aieiﬂ—%ﬁkuc

:1 bud converiae neecl not be el

»
>
»

T
|
|




e = O
Rt A) = Dt A DA £ O

|

P By

{

‘ ‘ %1916
Whe%e D Ot A) £ . J)(/U cme en’
_4n o) panameien e dejmect bg,____-
g?’lﬁdhdf/rﬂé Lenied J +he jo%m,

K(% t)# ZLH o

- | an | awm

11]
a &

)
an &

| S —— 72 )‘J =
S — T N2y ) Z_| /Zzz "ZM

r_/
-

dZ ;dZZ »f-d‘z

ED(/\B | ""'é_ (/{ n’l ( —«-—f K/Z'JZZrWZWL C'Z‘) deﬁ

w0 22z ) e
I e

_ i
B_oﬂ:]. o Lohich cmve_%% éom_au‘
| \/;&gﬁﬁ__QJL__A ,, S

| twhewne ~ o Lo R
K(%%z %Q);= K 4t KO, t) o K (2, 8

’d B ,t‘ : ,t,)_—, "_f_'tit_?v_w---» K (%Q,tt) Kl le -h‘L === K[z’*”b’d?
,_4___*_ —— i

/..;/‘l;‘/'
. » W

| A A A _L-____,.;,_,,,
. (

U""‘IJ‘) M"‘Cn/fg_l Rl%mtii
.,.,lé kno_wrz CL/.’: J%edhc;ﬂm deﬁenm/mad

> Sel®op FIE~ “‘;?

“qo = Fo0 4 A j R, ) ,a(_g dlt

-5



B — e e e e

L RN = Dyt A, DUAIAO
] DA &
__-._W__W‘LL_}mhﬁg:\e__,.-__.,_,_m‘, S At LN AU —
oD, A) = K_L?L),J_Cm)m_i_é_w_(_‘:/_‘mA Bm (PGt)
I M= M
‘.

2 D) = ¥ L ™ m —— @&
- m=

l.m!

9n (R) & (4) cOe(}Ji’cfPr)% -Bn(x)v’C) L Un(+)
__ Qe givem bg'

WE] RCGZ) RIGZL) - R(%

L b
B OGE) = ([ [ RO KOu,Z KOmZ)— K
| J&, i \ \ ‘ . , Zn)

4 a /
1S "
‘ y { ‘ (

—_— e |K(%at) RO ZIRIZ2) |
R[er 2z --Lm) K (%n 2
\LI ZZ_-—Z()/ 1

' x dz,elzs - — dzp

-

| ) h (2, 7)) 'R[ZU"Z'L) - —R(ZHZQL;
L M) = ‘ﬁ-—( K(Z,,2) K(Z5,72) --- K(Z2,Zn) |

\

S —
K(Zn,Z) K(Za,Z2) ---K(Zn,Zn) [

. d.ZlCl 29 - -.:_C_D Zn_

whene. DIt A) J?A~_k_ﬂ0;@._ cpg _émclh&é,tza-——l

v .9 ¥ ¥ W W ¥ ¥ € | @,V ¥,$ @ W e i s = 5 7 17 f{

_mfnon A D) % known oA
~Jmedhalm. detenminamt: S
— | sn t AT g S
s o St R emee o
|

Il' . T———————— e U — ——
I




8 U»sma Sedbalm detes pdnantt de
_ The “siesolvent. kesnel o Joﬂmm%]

o ke,wnel SN
U Kl%ﬁl). =" %6* CL o ,b"fi

s,»,\,“_,._ Hene  RkRi(x,t) = %@-t = o,b=1
R, A = DRt N, DAY AOC

Now Biouh -] K4;;;;au:_;T”f'*f

o ;-~-§ L ROUE) R 2)
LY ’J<L*Jtl_ H;LZIJZ i 4

-?8{%@*%ewmxu_wwy“‘,j c
o Zl 6% -9 €Z| :

e e e e et . e e

- [l e Em
Bylet) = L g (%Z Za *}_dz, gy =
[ 5o _\t Z, Za S

AL | ROGE) R, Z)) R Z_&l |

S : JJ K(Zut) KlznZ) K (ZUZ,,z)
S K(Zo,t)  WU1Z,,7,) K2y (1Z2)

oo o

..y

e\z dz&““*




o= S ————

("
,..;

[ |z 1 f
0z RUZ
;ID_ ) R(—ZI )Z&) :Z;_CIZQ
f a
— 02_)‘; o » B

| K7
78)2) KlZ9,Z

?—*wm = V o
> JJ 2, 2% o z,2%2 | 4
9* .:l ===t Z,Q GZI B Cl_

R | Zsz @Z'L ch& -

?,A_,_,_,V_\ = |
> Y 7,75 | €% €7
7 C \F eZQ_

?_,__.,___;-,,M_
[ Hpm -]
| = S0 : al
L —
| ﬂ ‘T;——#S

_d‘zkgd,zz_f = 0

O
b"(w&{\;a@-




o pu%-h’a% values in (2) &(4) (Jmm ()

4 () We have

I YEr S to = wet
A D) = 1+ (F4) Ly

at,

@mﬂmm

|

»

{
|
!

'
I;.
v
S

;
H:’f[
|
POOROS S

D ROLE = Q-+ 0 < %:T_E< Y
_-—A‘_‘TJ-««_"&Q(‘.L’Q = Sinse cost - 6= 2 r_L_,_,CLi‘S_Zn &

— 1L ROGE) = 1+ Bt 62 )  gxp< &
) KRUGE) = b x 2 0<%<{ (<ten &

- el o
W Heste KUot,E) = Sinse cost Ca-o b R

— We knouws %hafc ,Nmmmi__ .mha[-’—v:@“‘i

CROGEA) = Dl ) D)o B

- wheste 7 @ =
CDOGEA) = ROGETE M @ oy =




PO e ———————

_Aﬂ_____;,ﬁ.w My = 58-\ V] (z,,za,--_zm \ dz de‘ <‘J2n<1

Vil B i W il Zm 4 R

—_—
|

 Now  Bilwi) = h_,% 2| dz,
™ —'Wff |
» = [ | R w0z | de

b K@ Kz

: I [ { 5'0% coAt  Sinx CoAZ Az,
§7nzZ, cost 6inz, CosZ,

b 25— S
= [ sinw sinz, oSt CosZi | ()¢,

i _; o |cost  .cosz, | “
s i

| = O
' | 291 25
g 0u) = [ IRoOE) wouz) Rig,7a) |
b . \J Rz, t) K(Z)7)) KlZi,)Z2] \X
L_*___;__/____v B 6 © Ki(z2,t) K(Z2,2Z;) IK(Z2,Z2) I
i | C‘Jz!dz2
{ 1 2711 2n

a 1;5 5 &rna Cost  Sinae €087, & n CO5Zy (
) oz
]

DO StnzZ, cost slpfzg coS‘Z;“&L;\Z;QOSZg_%
A lsinz, cost  saz,C082Z, e{Pnz. VAR

L e Bmilyt) = 0 0 sk mz g
D.“_ﬁ,__ﬁ .‘__V_ ) é A + AN

A I —— )




|

|

|
{

e e ;:*(, . Qfl

1Ar M. J ,H(Zl)zi dZ;

(&)

— 2
_WJ‘:$QSIHZJCOSZ dZ B
d o

- = ) [ ~cos ZZIJ -0
R o

|

|
00 P

|
|
1
|
i
|
|
i
|

l

s

l
|
l

i
|

-
DO 00O

= S _Z

- - Q—-{«{—Q;-F‘-——-—-— ; U L S
= 11 Vaifme, cogz. &inz CbsZy kdzg—zz

J J} szL COSZ, &N 2, COSTq

o= WD
Um = O A mezt

|
|
3\\_) f
@mmmmmm

U»sl’ag eyn (3) L (4) , () X))

)

|
o
¥

DI, A) = ROGE)AD

R IR T S O | n%cgs,tj_

o

|
|
[
!
|
|

_ROGEA) = sihac cost

|
|
|
|
J
|
|
AL



P E———————————

FROE 1)

;ZM;:AHeﬁna%e Appﬂouch ( b __f,CL«UlO:LeﬂC;*—Qﬂejl“)
— g = £+ A [b Rioe,t) glt) o

5 — (1)

. Soim 03_,_(_\,)Jb

| | b
— 1L g0d = . S0+t A Rmrt ) ) cH: —
| wheme -
R A) = DI, A . DU)#0
- S D4) :
L DAY = Ket) + & AR (e t)
_ ! - m=l m !
, A D) = O+ LM
‘ N =j mL
) 1
5 —
i _Fon gf’nd\’n% M A Bra ]
| LMo =1 b lnE [R (si8) ds — 3
a
- ‘&— Bol™®,t) = ‘R 'k
’ Baln t) = Mo KOLE) -nf Rinz) By (7,E)
i . SR | a dz
3 1

] o T2 4

3 No%j The advantage 0} bmedhulm method ig

| d-
!,._W__;_fchalc stesolvent  kesnel R (%t A4) = DDGLT,A)

R TN ajww%, u/mt)o%mlu conves en+ DA

> _.3091 awd vedues o(f ¢ “unleas W) =
»

——

y 6 U/;mg e me ccusence sen Up\nd he. s1ex0lvent
p | kernel o} (follow_n% o

,,_,,uf, ROGE) = D %-g9t - 0a%<y patsd

p - Kbut) S celt 0= x<9o9q , 0=t < 21
p—— 11 __|'<(r)(/‘t§ =, @% t ‘ (

]‘ —— 6 &x +=< 1

P



LKLGE) = doct - o<xx1 , 02t=x1

5}!‘/\ | ClHeme Kiw,t) = w-2t ,0=0,b - i@

ke kr\ow Jcha% sztcwolvcn% keﬂﬁéﬂ-« —
L /R_mf,tm),_w_ = dow,r,A)  , DA AO

D (/\) e (2) &

— l — — S

I whe_ﬂe_____, Y -

Il Dl A) , Hm,t) + éﬂﬂ(—m"’“ Bm mﬂ &

R ‘ mu Fm __‘__m,._w‘ri@e

H‘

let Mo = 1 & Bol,E) = RO E) = 2 at

f o M = ( 6'6—1 (8.8 ds L 67 i

e Z o) = Ua Ki,t) ——nLRl% z) 57 z4) &

N R ’v =

S S _*___»'_*_'__*_M_N o =
— By ) —

R ,uJ SBD_(S 3) ds

EEENRS s _,&

N S 5(3' T e —
b ((;) S —— &
8 — 4 e

A Y A) = AL e-gqr ) - 1j (3-22) Bo ZA)dy

S | S S S o

= Lot - [weaz) T —

& o T TT—— e —

i ;% (Lat) - [ 0-32) (z-31) *~~L-&)--£;——éd‘:3ﬁ_7"‘*:
g L iy S
= 2'3 > [




-
| OATE :

= ol (wead) - [ e (man? 4 (1-at)3
* & ! )
. ~ o 4% + 8173 )
1 o = 37
LE =) 0e8Y) = [ t-Q) 1+ 4t 41) 4 (1-24)3
'@ - 2%t? 4+ & {31
B < 3
1
. = Polz (e-at) — [ o zo/Jci 200t =14+ 4t
, 2 -6
. + lr-g43- Ix2t 4 1zt2\-2%/4¢2+3453]
) | 3 ' /
l
» | " '
g | = -] (wzt)-f%—axtr\—%“+4t+l-zf+44f
) ’. K. - L& : 3 - '
. | = -+t %4 9%kt 9 @-2+
———1 SRS A, 3 .
L= 2 oot =00~
. 3
{ 6 00,t) = 2 4+ gut-o-+
. 2 )
A Aguln by (5) a ~
. U O_ 8
§ R M& —_ 4 81(616) st
! o
S R AR
S 5 LB 7
= 243 -9 @ = g
Y "+ - 3,32 /3
» . Agcoin by  (§) o
_ S _—




. ek oy - T I ——

4 - — - S g

[ B —+222~42‘ Af+;}22t &1.

LB

eaton — Hawwo - a jroun) 6z

= l.(%:é%)— J(X.&Z)[jL Rr—Z‘i)Qil
3 3 7

B
A

- a2 2 2azto oz R
3.

3

=1 0cat) - 9 aotomb —ol .

B 3 - | 3 2 2 i

_ B 2L -4. -4t v o+ .1 | o
B 3 32 =3 2]
= ac-81 - &)/o?'x—k'lfc% tr =2 —1 +.

7 3 2 g_*
) i

_- _@l%’c,A): (e-9t) + [ AR 8, JC)Z
e . TN

-»~r; - % J% .f{ /u + @%t 2% - t)] -——~

| ehe =
s of -4 - —'L
73:721 ? 9_’c+ﬂ74_—+23{/-t+4/.jf&7‘i/‘

lﬂ

|\
Q
an

|

!
] |
1 H 1]
Ly | ay. | ar~ | av !

Balw,t) = 0O
© Ba(%,3) =0 N> "

] -

L e ——————————



' i & J)L/\) = |4 r'A M —f'/*é2 /u.a'(’]
» L L X
' =. |+ [ A 'ff/\"?] o
. L2 ¢ |
b ?i) | Henne K1) = sinae cost . =0 _ . b= 81 s
: | We know that sesnlvent lvemnel 9
) ‘
) | Ql%;—t)/\) = Cb(')()‘t)/]) 4 DA) #0 ’__‘@
! D (A)
. |_whene "
) ' (D(%;—t/ﬂ} = K% ,t) 4 } (-A)M gml’l;"tl —_— @
" * M= m |.
& o) = 1+ 2 LA™ um ——(4)
: =l m !
F A
—
: ]e-l; Mo = 4 £ Ro (%)'t) = H(’)(f\l) = Sloﬂ'JCCDS't
S X
| Mn = JJ( B (5,5) ds
: JY o) 7 n
| | A?( nl,t) = Ma [K,t) —n K (A ,2) 80-)(21%)':‘12‘,
| | O_ I o - |
o A O
—-——“*L bg_mﬁ s) . ‘lﬂ S -
LT, = Bocs g
o 2 -‘
| -2 S,_AS scosds = | [gfn2s ds -~
| - é_jm_m_,__
L= e I CoSQn—t 0S8 Q_fL =0
%,f XX R o - -




| - S—— —
~ 33 T T o e o et e o e e, s e S e e e e e S T T T

_ ; , ba «€) -~ - o5 I Y j

s Teeet = o) = | ki) ezt ds S
— - €4 ,_Qr\“, . ‘ Oﬁ U — ,A,A,_._“
o= =le ‘e cosz stnzcost dz
- 1 - ° 2 S 3
= —Smm C,D%Jc jsfn_ﬁ_z dz =0 0 f
| | o L
. Shhee _BLLEY =0 ,'

o s Bty =0 SE fi2 . S
X L = 0§ ¥ n>1L e

j_ Pu%%,\nq voduea 01 Rmdot) £ Un_m ey. ‘

s (3) 4 a) we have .

Dt A = W ) - -

» B = Sinx Cost -

- X DA = i3 : -
| RLGE,A) = sinx Cost 1

0D e Woob = e@E | amo bei
- (4

WMM_.._L\Je \-mnw irhcﬁ; mezsblvenf I-xemneL
CROGE,A) = DOt A) DN #Eo0

— —“ B S ,,iD.M)-——*——- e e K@—-—

e

Where o B

B "'"“”':D (Qéji/i\) E L%L—t) + £ L__r?* Bm (7 _t)

e T ';v_ m = m!

. e serine
e e

R ——--*'"’“" T - - ) o N ] 3

B



e e s _-4‘

Pr— % - e e

Y R TR S L T —

M=) - S
! .

ek to=) A Bolxd) = Kix, Iy “’"’@:ﬁ

g }:“‘*'jt— e e—

Ma = | Bai(58)ds = 00— @—-
e | L
;& Bal 1) = Mg KIn,E) -1 |KIn,z) Ba-i (2,1) dz
; - | g . nx21t

(% eqM () 2 : | )

l viji = [Bo (5 5) C’.S = CS'S C’S

[ X3

AJ = i

By -~ eqn (£) 2
4+ €9

Bw, ) = Mkt - [ e*Zert dz

A

—

1

e’ t _ex-t |dz =i D

| o

since. B GLE)Y = O

| Bn (2, 1) = i

O\J—ﬂ
Mz

z
- Ma = 0O -

putting these values o Bmt) 4 Um 70

'y ec{n‘(s)o.& (4) , we have x

LDt A) = e*t 4o

et

\§$$ﬁ‘iTi‘N‘OCC’ﬂQ'T'vvvvvv-—-

A DAY = 4 A = —A
[ RN _ e

“1. So  Rix,t,A) = G')Lv‘l:

>3

1

| |-A



°\§ He%e K(%,t) 43& %& _a=0 , /U‘
e know JchaJc A. ) o :DL )# |
ROGELA) ;D(X)Jc ) N20

-;_wh,exc S b

D) - RO 4 £ EA™ B 1) —(3)
| | i
A DAY = ) + r‘ ( MUy L g @4

M=) m) e

et Lo =1 & Bolo,) = KIA,E) = dnt-nd ¢

LN

I 4

Ma = | Ba-i (5 S) cL’Q o ™
(=} 1 B G

&L BalX,E) = unkmﬁc)—njwmz.) R lz,t) dz .
= n>» i

—— R e '-_ - 1 %‘# o - wh-g
. = T (45*-5*)ds = . 3 33] o 8
o 3 Jo = g

By c,mm _j_ | g

8, (¢ FE) 4'>d: %‘Q J (sz %2) CAZ-IE —-’Z.Q)dz %
\ &

= prrseven J'“;z;g;i i wﬂrzggg

- 4oy —'2453{

— | - 4%t % lé%—k
- —— = — . S o ~_“\3_

.

+'>G;

R

|
|

v iv 1) w



B L T T R X e

- : 3 B 3

LM_\&)X, t-4dad Aot 4w

' | 3 3 .

' Al ain R, I

e i i —

: Mg v[e.tss)ds - &53~46Q46 +5)ds

. | | P o]

> = i -8 .1 + 1 = | - _8_ = |

3 3.f 4> 308 &g 0] 9 kS

.

—fgein by eyt

X | ,. P I

v BauE) = | (Axto)- & [ (4wz-o2) [ 92224 -452

> ‘: | 9 o ‘ ' =

d | ' -4 z# +z)| dz

. | r 3 )

> i = | ok - o) -9 ] 8xtz®o )4 NZ3- 1§ xt 24 Ao 2R

* s 9 ) ( 3 3

> - ~ 244 ﬁzhiz&ﬂ -z |dz
i\ o T 3 3 /

» | -

g____it{___;‘r_'zd;zg% 85 [8xt /a( | —1¢. xtJ_ Iy 4%/

] 9

> | ~~o‘2'x/ﬁl+4ui‘__>§4

(2

> I S

» (At —4oct 4 3%t - § 42 -
| \‘9— 3 ?L-;t,ZJ_ —

< a,j —4 3 9

- i — - -

" | .




% M) .

oAt idat 4wt
1 9 9 3 353

e ,,,,_4‘4“, I —e

| glace Bywt) = O L N—
| BaLkty =0 M¥nz&
e M= D Ave #n_z,_gﬂ_,_mw,,,_;,,, S

Pu%hno ‘rhe&&yﬂu@ in @#(3)& [

B

Dt A) = Awtool 4 (AL (208 - 41,:;4_11 )
3 3
,,,,,,,, +7¢ )

= doct= oA [ Q5Ct = A o 45k +oc )
i 3‘_ 3 /:

E—’

A DA - l+(’4)_fni+(”/UZ.J,__,_,,-___ -

e 21 9 o
T e o AmAR me
- 18 T

S S o
—— &
i — £ ——— &
. g — R o -~ -
- —
T ———
T — -
— . B -




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

