paRMs Hwt 4

PROB LEM | CONJIDER THE (OUPLED BD J9JiFM

U, = Ugy t Flup- 28 bhiy) w
(X) to oM of ~leXelwimt Wy g 'Ol

’}‘\’x’t= D wex - W+ Cit) U
Awwk Taar Fluyowoameome wre Fo)so ae o)l w (¥ )

850 15 A CONTANT  MEAjuRMG THE  ouPLG OF I W,

(1] FoR TAF EQUILBRN 574TE (U, We )= [0,0] wrtoouck TaF
PERTURD ATi0N TR et S, W w”e“qfx]\ Pk D>+ P
‘ ' S

Saow  THAT  §x) b AN EICERFUNGION - oF TAE NON[ocAl K1oENvA (U
PROB LEM |

7' 55““/ cog §on dx < (1) 9 Xl
(1) e

(i) LET Yo N (1), SHOW THAT Tuf E‘:gewq}uujcf (L

T OBEREAL WuEK b(t)s K cix) Rer sour COMTANT K
OB PUNOENT oF X,

(i) FOR T:0 Ad S:o  swow Tmar  THE LgWFUNTON oF Tyf

ITURM  LOUVILLE  FRodikM  OF (1) (AW BF wait7hN i JFamy

OF E’\fﬁél ﬁﬂi) OpD K CANFUNCTON Al

A
bon 10+ sl Baa (x)c 3 [ (W0s) 7
Eoﬂ M- 01,7,.




{1V Suppoje H)ai" (}'fO AND

BIXF bo f b, or{uy) + })1‘ tos | 2w x)

(2)
Cls Gk GoalEN) f G @[Ty

FoR  foME KnowN  vALUEY Eq, E,, bz, (o, C, Ly .. 100K Foh
AN etgeﬁFuNmorJ koh (1) W TAE RORM
@ v S+ S wlux) S tos 13 X

CpEAvE 43X MATRK E:jewc{]m pfabiem of fhe R

0 .tj‘L-SD)..: &S WAERE §’(§f)/531\*|/

S

A o 4 pacowar MARX AN ﬁ 15 A 3x3 AANC T MAT AKX

-

YO LVING be, b;, b;, CG, Cs,« C'L :

FOR b{x), Cix} of FoaM [2) wuAT HAPIEWN o ALL  OTaER
A A
19 WP UNLTIONS Sﬁzm, Sf’szs oF  STUMM LIOUWVILLE A3 O I

NULE A RD )

(y) FPloT T 'R’;gewa’uex o oF (3) M 4 FﬂNtT-fD% ofF §
on TaE RANGE  0¢ S¢5  ron TIE ePECRIC CHOGCE
=15, bs 10, by Lo, CGrlI €:-05, G:05.
PLoT RAL{o) V& O
Ao M (o) VS RE(o)  [wiry & PARAMmeTrITWy
the turve w thy pLAwE)

S wieT A Yoo say  abouf  the shabily o [ e, Wy)=(0,0)

Iln&“}‘th At Q i1 \inanrn7_




(Vi) RwAuy  TANE bl ekl WX a0 LET >0,
compRh TUIN  foh 9% O, '

|
() g7 8 J Frodi « () §
| 1Y

FIND  THAE  RAMGE  ofF ’T/S Fo - wiicH RE{\(O

PR AKY  FigecpAih  of (1)




PROJLEN T

Gps tagr T =28 bix)w
g7 Hage T) leXel,  Wyrlgr0 Ar X1

T Wt s DW“ - Wt C[}(} L 7t[0)‘~f} Fl(ﬂ}"j

(1) WytlUgsO U A toumdhuN dTATE  JKE Floj:o.
d ey e iw, we ) mp twEamer
10 0BTAN Ng= 9, Flio) § - 28 b A

PAN G DAy - A el P
hyt §r0 a7 x=ty,

~1¢4¢]

ow  AfsuME D>>p. oWk Expdwo iE 4«*%/\1*& THI GIVES

01D):  Nogx O Wity R 0 AT Xsll — A= onrany
o) f\ixx"‘ ‘Tf\f}efl](,*(’;fx)@ Wil i /}M:G A ¥t}

Wb Wk Tak “Dr\fﬁﬂgemﬂﬂnsam
I

}{?‘iqo q C{x] )d}( [ i,{,{ AX ﬂpx)-( - 0

TN sk Ay 0 A cowmanT

(A0 ) ho = }; cix) 9 di.

]
W PuT e ¥ Fauared  wiry o)

|
% - SL{xJ/ ) Frodrs [44)F dKel
IH“,\ N

Des o moxety
Ty 1y A NONiocAL  EichNVALUE  PRoBLEM




(11)

|
N T LA T {UR R NTE DR AL

RO | |
F GET B U BE A Two HivUiw wITH B, Upo 4 k22D

Wi Now Rwe Aodonr oPERATOR o [

Lyup e [l sbo [[andiyd]
-‘ ’

173
oW tﬁ!egiwk’, by pakt) Awe  gwiTew oppfn  of A}egﬂ;“fm’

- fyle) Bl [} b1yt o]
’ | |
2 [Mr, l él}’-t + L “} (4] 3-—5 C(‘:} f'l bixs w!xl] é!i} df,‘

Stk [{j{-. (}f 0 Ar X” EL‘JV?CHM [) At A wWe 3@}

Jl L§ & J R [y Hjll-é}f:lx;}':b(é)wlﬂc

-

THEN i bADTom o L JmPiy Wi ow b mooc.

{a if b (x): W Cix) VX Taby z L JelFﬂd\]owT)
S0 AssuMMe 0O U Cl) Tk j WL d )qg [y dy

NOW Jm?ss Lg&:ﬁ;ﬁ b Lg- fw (6 owgugetion).
WE Mliweﬁl@}dx=(ﬁ~§}jl¢§éxao.

w{ _
o (3-5/}: [pwltdo — A4 N oo




Gl fon To Ak §=0 Wf HAVE
%xx e (1-A) B0 -fexdd,
dyro ar Xzl |
5 @iy ) v Hhroou NEDR
N L S [iA (2)= 0% Nao,1,2,.-

{4 i\{)‘ - 01"72/4 n=0,1,2,..

o

f\o._, I Ny co tor D3I

so [, Wo) 1 UNTABLE st J A eig wvalue with Rﬁﬁ’>0‘50

wiTno s  NONLOUAL foam we })qv'e 'gm%eb;,n‘f‘
14U »@n {x] s (01( i1 {M}) , nwo, 1,2,

a2

fow §n[x}: CW(?%E) COJ(QET!,) - S ( m) S (@) |

Vi 1
koDseve = §, )= A coz(@%&) N:im, Meo, 1.
it fys on — (X1 A Swf 09 3 .
0 By w4 w(._z) D mel | meo 17,

5o ¥R €y enfuncrion  ARR

W,y (K): oo ank) Womat ()= m((mﬁ )ax)
2

WITH o Me0,1,2,3, ...
Uy (4] U Rk o X
omy (%) 10 00D B X, |
AECALL THAT e eNFdierion  ARE ORTHOGoNAL [l 9, @»{ dy= 0 nix




(V) apPoif o A
bix) = b %L,ca; i) bﬂa/l?nx

clalr (o + ¢ taafny) # tos| 10/

WE Nor(ck THAT THD u FQUN AL 70 WRITIHE |
biy ) b, W, (1) # b W, (%) + Bg Wy %)
CH)s Co gy )+ € th o Gyl ()

o (o Hx Wg® to{l)
BY OATHOGONALIY wE AWK il T 1

]_: U; ( bo ot bthe by y) dxs 0 1 j#3024)
NOW  THU MR ANE TRAT ALL oTHIL K (VINPUNCT oNg  OF Eﬂ ARE
INGE ? ENDENT OF 2. THRSE ARK CALLED FixEp FRieEdvALUES
So QI: I- ?;?/4 W (%)= SJN{N/E)
&3"' JhBIif‘l/q Yy 1y) = 3:&[33&/1)

A% ﬂs/ 5%}_“ A ALe o RPEsdEN 7 ok S;

THY THE  onuY F:sjgwq!ue; thar  wil] he af fecked })1 5
15 Aoy, Ml A sucw wE o PuT
§ 2 So+ S wulan) v S, (Y]
T0 $PAK THU 3 DMERJO NAL J U§JPACE.
Af SubsTimurk wo LG - 5!3(:()}‘: Cix) dtx) dy (ﬂ~}/ )

| | 1 1 b
o g, [atae Y| u o
4 | '




T Wit
5, »3%, toslnx)- 48, tos (20y) - S[bo«p b, cos (0] ¢ b, cos(ax)) |
L1680 6,81 68 ] [M)[hrS iy
| f&,tw[%x))
o Se- §[ 2008t CSr G&T b ©

s - [ 108 68 20inTh, 0

45 Sl-S [2(05“'(:;3;* Czﬂz] 62:0

o ° o 3o g Lok Gbe b oy (A ]S
(1 “f?ln:*l)(&)‘ b, Gb Qb 3;)2 LS

St 7 bz ¢ by (1 ’32 \Y) 31
Wl Havk
33 f] '
(A_BD}§:6'§ EZ(S;) G- ““.l
S

f T6bs Gbe Gho
. (’Zﬁeb, Gb b, J
2eby b, Cib

A (o 0 0 (J'Q
2 Y A\
o -~ Q Y
0 0 ~4—1) J

1

ALL oThlh 1 FUNLT oy ARE {Noemdw? OF 8 TREIR
ME FigRo  EgonkuNcion \ BgeivALme pAIA).




Wk GFT:  bol5, by 1= b,
Ca*i.fl C,’“G.E
CQ‘G.S

MA TR RIGEyvALUE PROBIR M

(V) FROM sQLviMe THE

—30 |-

4 E

8.0 1.0 2.0 3.0 - 4.0

ToP: ProT OF AFAL PART OF Rr¢ENvAwEs AE[o) v S. THERE AR

THO COMPUEY RIGENVALUE S WHEN  1076¢ S¢ 3.970. NoTick
THAT  RE o ¢-] [1e n‘ab;hiy)eqeﬂ whet & 15 RATIER eMALL.

TE Two ROl ERIVKLD AT 0Ty Ao o 05
COBLE 47 OND NG 7O 0DD EICLNFUNCTON ART THE o077ED LWE)
BorjoM: Pa7 oF PATH of FuEwvAruEs (MO vy AF 6 A S u N CREASTD.
PoTs A,BC D CoMEIPOND 10§20, §: 1076 §:3.97 A 5.0
THE ARRO W) mDicATE

4.0 T I I
DIRE (T (oW ok
2.0 - -
Aty Ay §
Im(o) 0.0 5 v A 2 j\——?——i‘B < . “z NRFASES.
~2.0 F .
10 | * : -

90,0 ~15.0 ~10.0 ~5.0




rof sTAbRITY wE o owanr AE () <o,
byt = g

S0 WE wWAWT RE (&)<~ = dIrapum

WE ONUOE  THAT THE  NON oca THRAM PuiwEs”
TE T AR LD FGTNVALGE ofF  §:0 PRoB LI M
i Re (NJco A4 & 1 WUEAsED,

(Vi) RWALLY TAKE becil My T %o
{

AN 5”" ._8__ }[ @fﬂ! a){ 3 (Q_”@
1+

T S A

Notiek »  oNid TuE EegenvALuf A o wiry ?J[ 1§

AFFECTED By NONLO(AL TERM, TAL 0Tl 6{9 MFUN(/?tQ}é/QLjfﬂ\Ia}UQ

PAIRY AR
(3)2) 0y 100 <o e )) n1,,3,.
1
Ao 2 10 Ty <0 ko Deln,

(1) Aue How ROR &30
THY wE NRED ONLY At How @Qt CORTINT Arp Rt
BY  NONLOCAL TEAM. TuF CigenvALUlE  wity ¢ A b My connmir
,.] . 2

(s TR B L RUY Y. §
1 e




3o (lf?&){i-ﬁ):{"gg‘
MRE e (A 28
FoR S’QJ [,\‘-I, Q‘-*’/:}\\
A 1 o
af o owave M (e 28 e0, ﬂ“”%}*fﬁ%—):@

THW IR Th O A Ei;-() ~> C\:*Qz(ﬁ __.%R[ﬁ(o_
‘7" q\’ Qat\1>0*

Tag Wi HAVE STAD iy I_&F ff\'(l Ano g>flz_

BC o sdPPosf WO TAKE Ol AW wuEAJE D

THEN WK HAVE A HorF Bifdbthrod g 0o,




1¢-1
PROBLEN 1 LB w  BF #oMocumgc of Wlw s w Yo &>

18-1
strat Lge 37D nngr)w' ¥y

Grovbaty Llwb)s (gha)ud,
i

wEocaLeu e Llw®y s (wh) AR (2g-1) w

Ko w ACRE § [wzf"E \gf)l-» W 1g-1) w

. . Yq.
[ofwd] ¢ %(%‘”\ﬁ%zwlzé %\é%!w”—w%r(sz-l)w bl

i} 1 2 oo b oy Ml
But w/lew/z-‘#/z% L AV R
: 1
Wl gudsi etk Lo{‘#%) : %]%.1)@% 2[ W1~;\ﬁi%] , %ﬁ%”(w_’w]’%'l)
%
1
Wb o+ (14.1) u v
4. 3g-1 - %
T 6 L) w™ (gel) -4 = G0 W g 44l ]
A : 0 P f&-%’,] ~
w Lfw®) e (glr) wh,
I 5
o PARTIpAR Pd g3, - Wew =0
W Ll B
- 3
Gi) owskR  TUE WLED %”a d -f*Ewd 0 - AN w J‘ﬁ@ . i@
 — 1—0@ E—— le
Tap 1 TRE (w433, Laiws)“gwg,
O LI ST RE
g )
e Jwﬂx@j§§+ﬁ§)@={wwdy
.4 [t /




)
CFok F el HFuwcTOm POR o WY ’ W) F 0wk

HANE  1uaT

SRR
L

i
dut From FARUDR w wTE)  WTH W -wfwﬁ:o

- sl
wk HAD I 2(pet) - jwf

1, P} Jwa
b T
R R R T LA BN LA |
j /j‘ﬁfz 8 7

Wb tow crud b T HAT 37{: E,-fl Al B iR g,
1

wow  tok  Kuclu B on wiTH Jw%dy%mﬁ

SATHY b§:vD
W Fayr FedNFgwOod wTy §0>0 (A hoT JAT IH JWBW\{:OJ
My g0y onoT W THE JET. TAD oMly oTath DiidiR

Biclvvdtgl 1 Yo @,ﬂw",

/



