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Exercise 1.(b)
Note

(XoLye(Z,W) +Y o Lxe(Z,W) = Lxoye(Z,W))' = ci XIZ"W™ (Y Q1chn) — (1Y )chun + @Y e, + (00 Y')ely)
+ g YPZSWH (X (0rcly) — (0, XT)cly + (0sX7)cl + (9 X7)cdy)
—Z"W" (ch X Y DaChun — a(che X" V) + O (ch X" Y )l + 3 (e X" Y)Chia)-

Then by seeing the terms underlined, we have

i 5k | ok ko i koo i i ki k d d
Lxoyc = XoLyc+LxcoY forall XY < 01, + Cit0iChun — Cj19kCun + CrunOkCjy — CryOmCip — CpdnCjp = 0 and chCop = Cf o



Textbook C.5
We have

R R T N S 1 756 7 11 5 1 5 1 55 8
p(z) - 22 + ZOgZZ + 28g3z + 1200g22 +O(Z )and g(z) - z 60g2z 140g3z 8400g22 +O(Z )

Then by (C.63), which can be checked by seeing their poles, we have

dp , ,0p  ,0p 5 1
Mo T 50 T65; = 2P +38
-3 1

while the left hand side is

198 >, 109gs 5 11082 5 108 5
1090 % T 289w TOEN +1 (355,57 + 2550 TOE)):

Then compare their coefficients we have

dg2 | ,9g2 _ —3 _
w o T 108 X207 768
and 9 9 1 1
983 4 198 _ —1 2 _ -2
Tow TTow ~ gg®2 X B =738



Textbook 3.5
By the Proposition 3.5, where the case for t; was done in class, we have

Hatia = Y_ Vikrg and 7ap = Y PiaPip-
k 7

Then the original problem

Vij = 3 1P uathiapip
wp

is equivalent to

Vii=)Y, U“ﬁViklPkM/’jﬁ
B,k

Thus it suffices to show
Y 1" Pyratpip = k.
w,p

Write E := (’71])1,] and P := (l[)l])l,] Then

Y 1"Pyatpip =0k PET'P' = I S E=P'P &S 5 =Y piathip
B i

which is given above.



Textbook 4.1

IV AV A,
oul %:agaaui
1 -1

:Zm(z(gle"'-i—Cn)‘f‘ZCu)'m

Ga — G0
V)

_ql
a a q

(P2 ()

= — - (—res;—co
sy = A p)
TS IR
1
- )\”(qi)
= —Hii-
Hence it should be that
al
ou' i
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'EXMIA’ (9% R

{

. n " 2
Chazy eqn 7  =byr'- 1Y \
v )
The  cavic eqn’ vl Srnw + 2 Y10 we 2V =0 (k)

W T ws (), W3LlT) ¢ nots °§’ LX)

= -
The n Wi+ Wyt Wy = '—E—Y Y= E-(w,—rw,,-e-w”
-2y 7
WiWy Wy £ W Wy = ZY y'= E’-(wlw,fwywﬂ Wy )
-\ ,

o WiWL Wy = Y 'fI=-4-w|W),w3

Wy tWy 1w, =';3 Y o= (W WatWyowy 8 W)

. . N . 3 L

w|w7,+w|u»7.,-elu3, Wy € Wywy +« W Wyt W W, =7 Y =-bWW.W;

\ .
(Ws AWy )y + LWt W)y« (WIEWS IS o q 4,
Wy Waldy + W Wy Wy + W WaWy = ;’_‘Y =-3 YY+¥.’Y = o4 (W tWat W3) W Wl

2
+ [Wiwa + Wewy t Wz, )
2 > 72 7 2 2 N 2 2 2 .
W\Wy & Wy Wyt Wy DWWy Wy DWW,y > W wWaldy — & Wy = 4o,ws W,

= 4 woww?
= uu\zw: " W:w; —ewTw\; - N|w:wb - ;,W(w,,w; - 2w W,y
\ ! l h;J — (W) Wt way W3]
WrtW3  WitWz W tWs w, | = -bwiwswy
W=y W Wy Wy ws W\; W, s+ WxWy + Wz w\\z._ AWt ot W Waiz

Ne can Uo,r'--(':j that -
";\ = "W\[Wz 'tw;) + WZW;
Gy = -Wy(w+ W) + Wiy g5 soln of ahove lhear egn

(,\)\z = —U\ls (w|'€\l~‘LJ + W W,



Ex3. .

Lo

Sa\él; =z Cdf, 0 Sy — %]
Show  that any

soln of  the Systews must  be £ e fom $a= 2t
p_{-_ 9*3§-3F,§,\- ZC,(b(‘f\gy» = a"‘g[& apé,,(—"

Thorefors, Gmsider 3= 2 dt® Thew 4% = 9g.§.,( dttadt = o

Lowally, § odmits a primitive t st df=§ 2 94T dt” = Sadt® = §4=2.T
L) Buaennn ?2‘-

fundamenta ! sys-run af golhn af the SySytRm ¥l & a Siv.u z
“The wmsywhmd funvtim ' B0 ae ot worde fr e dofwmed  connectim
¥z, . % _ 9.%‘
i By @i owe Eww gt 3= ( =gad®)= | 1 ] R lmeady ndep
g Jn'-”t‘

s The Jausbian metix J (1.1 2) = ( am‘

g 3 vxm~s{n3u\tar =2
&:(',qlu.., fw_\ indesd Lvwms a gystem of  Lletal ano\-
N = 2 _o%f = g
Denste 3&‘* St da > Then da -—9?‘—_3P = gd 39
v, R S ko~ ~ o 1 o £ g ~
V;;l.aa = Vs, [§5 ok) =9r§5 e + §5k Vs, 0k = 28y 2: ok * 35 Voo
Lok~ E .S ~ —~
I -2Ch 8 0+ 88 T A
. Y. = 3. (- = ko ~
Vi 95 © 2:919j = % C, 9= 2G5 5, -2 GO 2558 P S

s e . v oS Sk - .
2 g) §. g de =0 Vigok, g‘)- §;' [s, =0 . L?f) 2 Muertible
~k ~\

.:, r,g-( =, 2 (.Tl \\.--(_C\

3 the flat cowd. ¥ Dubown  coanectn va
u
xa P M:;,D{.:l, F(t): E-'E|tz+?l'c|ztz—%7lt3l h e C
n o
c.J=']‘c_uJ~. 1=(5 8] T
(V) (-3 A t' )
CH iy f_?’l - C‘sl = ' T2it32)
2 4 g
Ciz =C% =0, Ciy =L, Ciy =Cig=o Cz=l. Ch=Cerz = ‘;t: 14
Ch =Gz = ~Stay (= Cup = | = (=T
| ;g 22 122 = Gy = (333 = Y
C’ = = —’1"‘ 2 = _,__g_ & J = 3 ¢ -
32 CZ;Z 4, T CSZ. = C’ZZL - 4_ -(-2 Y C;S = CZSZ = _t_l. Y” (‘33 - C'IB'S =12
=C132 =0 &
Recall thet e ssoumumj molmm (e203)€; = eale,eq)
2 4 :z —Tg, ", C,[/Lqu
C"—’-\S -C T C.,,,_,_C,,'s:S Tz =] Y

% ] [( n
0 ? Yy s Yoty 9 v

C.Cil/\



. (é) S Cai 5 Ch Gy G
g = 9 § = adgi)zz s |7 % |, & |

53
‘;*33 2
A l 0 o A C;S 5@ C:% C"{“ C-fg
3\3 = Z (\1 | °© ) g
(-] o ] o 0 (
= o l ° = = t3 0 -2 2 4
= N - =z| L2, 24 )
R A SO | %3 ' 5 .
P ’ b ox
OI ~ ° )g: 0 [95-(— Z I;Dll _3_02 l—l )g:o
3 (o2 200 261 - £ hr o
20 a2 ) Ify”’ 2y
T oo F v
\’_,_,/—J = >
@\"EI)§ =T
e system %y = 2 Clatt) §y —(K)  heumes N ‘
J PTG Sy PzezU)E > )
y+2V) 3 =°

1f g s & soln of (], hen L92+ZU)§"—° (3 +2 V) g“"’
= {gl'\'ZUI 3?:"‘3'\/] _§=° ~ I-_Qz_'tzu, 95'\'3\/] =10

Also, note hat (924U, 22« V] = (324U (95« V)~ (32¢V) (324U

=3295+9LV+U85 +UV"'3692 —96\_]_—\/9.2—-\/U — *¥)
(v) o ] ) o o
! 2 1
91 V = -l?;-t; Y' %TZ-Y, 0 3& U = %_’Tz Y" —;—t;')’ u
'f_{ IL =, tom st
" S " St
_l;Y” ’_g__(_:.Yl o
U V = * 1:— ) o o
£ o) (o) Ly
( 8 4 2 —‘t;f( " . 1 1,2) s
2 49 n qQ a4 12 “fzg " _ l_L Y-byv <1y °
EZYY oty + Y uV-Vys= v
T gy : o By s
VU + AN (¢
= 2 3 ! . 3
%f?v' %TZ(TY ') 6y

4
35 0 Ty o) g
“.tz TY T [ ) 4. 2 Y



Plug é o GFF), 3285 122V =23 0)8 +Uagg~vaz§+ COVIE -9,

\ ~zuvg+ 2VUs

(-2+1) [U V.]g =0 3 [U V]~° O.nd EU V]-—° ﬂl\u_s C(/\Gt.z'-j E"-LV\

Ex3.3: For wiuwy 6 Q'UM), defme (Wi w1 = (¢ (W w,)
Then  for av e LMY, (E-wiv) = Cuwvy
pLi %= e Padps Gt dy » dgtdetis (F deY
Than Cnf(P = vl“(-;v
Therde, 3% = Cde*, dth) < e (detdth) = BT Wdetde’) (3,)
- BYCy = B
Suppose S*P 3 Wvertible, S%fﬁuj% = Ju EYV]MCZY
= VLe(s“S@c = "Lop L}mEr"[MC;v = dta S;’ EYC:y = E" Coy Yz

yl,OT. = < 9819\:7

> LE‘QBl B'C) = LEYBVIQO( at) = (EY C:ﬂ 9&5 B'C) = EYCT‘; 3dt
S5 a7 = (B9 31)

( Denste #: dual wia <7 , ¥ dual Ra LoD
Then foe we [TM). <de®)® w) = dtfew) defy €= ATo
> Cdth® av7 = Ao = 8% 3 AT TR gE e < gkt
AESEYS
s Weh¥= Pt

Alss, \detdtf ) (Bere Lt (W ®00) = 83 Pt = e nfe
\
Y

Dn the other hand, T we Q'M), ke FUTM), (0¥ w)¥ = wiw)

Wire 9587 dt? (0%, deh)*- Be3t = ¢f
4 BT. gtfgjpfc = Sj J@i = jnLE, d 9f= Je(s_dt%
n

_B-r,gi B';, .
(9¢ 9\5\ = KQ; ‘QF BM’ j‘;-[, Lwh’/ JT, ) 'juwjp-uﬂ = S}jpp =

Jea =j-<s



Clam: <07 = Re C1F (Bwet of B30 m  Dubrains hook)
Prved m the Pt wed, %) esd,  E<Elp,  <SeldiPy=nh
49 Cde* de?) ¥ = Le (dedt?) = e7Ct =27 )Pedy
Ked) (e dth) = Le (Ut det] - 41 Ledt™ 4P - § (4t Cdth)
Ladt™ = JlLedt“V = 4 [ §]) =0
> (Led) Wel dth) < Lole (de* h) = o (Wt dth)(E))
o (B Ch = E G BT () = di P ETa, ()
- APy <ETalCh - dit e EVg
E'a () = E 2 (P e ) = 715700 (¢ ) = ET1PR000 ey )
= B0 (Ceey ) = BT ey ) = BT D0 (v )= 0
Set di=li (ke Lag*de?) = 1°F



Exerise 4.3
|
F='§Lt7t5+_tttzz— ‘tz -(-'67_& E:= Lo+ ‘z_l'fzaz""gaz
‘EL'(Z"C;) = al- ‘Cz-t—'QE, 3

When n=3, wpw <« -_F:Zj= fo53 + o2 fosy

'Fzzg =0 '5533 SR forn = -ta fu3z = eV
~  F sewbfes Wpwv
oF= Tty + 'zl',-tzz szi‘ ‘tl'fz'-zl"[‘,:-t—e,ts Qs_ﬁ:;l-tf_._.tzetg
g g, 2
LEFZ ‘f“;‘[:—r;l'fz})zp -(-;-9'5‘:: 2':th|

~ F 2 mdeed a soln of WOW wrdr Euwler ufl E

Cnw=0o=Cnz Cuz=| Cizz=l Cizz=0Cz3=0 Cuz =1

Cz2y =° Casz =™ Cua=-ta Cp3z=t,eh

T = [Tg E i) "lu=k"):j)‘{=( l: : :\)

\ \ 2 2 \
Ci=Cuz =\ Ch = Cu:" Ciz=Cp=0=Ciz=(Cg3
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