PROBLEMS CLASS §

ek ?4,! Te

: . x(t) 3(65
E)ENEEERE S (3(‘6) = ()

~ find an avxh%mm’crtt matrix  M(t) st. '&L Lax -Qquai\m L.'l-(_L MJ =0
| s Qquwahw't ‘o the @sm of ODE’s

fastc]

whﬂre gy, t) is some funckion ek 2yt .

15(3[2024

2) Using only e Mm’cvy properties of L ‘anzke\u with Jn%. \,a.x eqn, -
Show that 2 ,@uaenva.b.&s e Lolomo‘l? oh,‘ae,maQ en t .

6) Deduce e (othorwise Catrld obvious) fact Rat if 'ac@:),t,(t‘) _Qvo\ve,

acc,ordmg to e above g@sm ot OBE's Haon e value c@
'a:.(t) + 3({:) remains  cengbaut .

A W

o)

1) = (S a )= (S 1)

ke q,aeuuul 2x2 amﬁ%:,mvub’w- vRol wakvix .

o= o= (3 ) (T2 BIG Y
G )

i



”nwe ore. Wy | ways o amswer, here's oue {romindor ofchagtic 10)

2 L is weal sywmdric, Rt i ha real 2igenvalies = AeR
- (U=L- u‘)

LRy = Ay T :(aﬁi Baizhig ) |
S Ly v b= Ay g

5> Ay =AY + Ly
(L-Ny + M3y = LMy

(Lax
¢q n

e (L- )\)(\HM*\/)
Talke naner ‘Produd? w] 'Ll/ | 'C‘\'Q' ’Lk (T)>

row  Column

Aty WL G+ M)

=N ) ()
(L)Y 3*' (¥ +My)

L=, heR

(LAY =0

‘t{fOé w‘“w)\«yﬁo . Twe X=0,

3) ‘cr(L"") ’cvr(LL.-\- (LY=ot ([n ( L)
= abe(MU)- ‘.;'Z{'r(L.r'\L,) =0
e
Now calonali | T T
| Mﬂ*«3X?ﬁﬁ@w%»"i
DA R T

 @“m%&waM EEEEee



€x7s S \

Le:(: qws-qt a P1+3'-5, A Laoq ‘bowr 0'€ Ma*mc.vi L
jam,ol M'arzawmta, |

| |>1 b b, u o b, -b
‘L—‘o,pibz)ﬂMz-bob

\b :Bz‘. fa | b, b, O/ |
whm '5~1=9{ “and b, =mc\o[c(q ﬂm)] Mrmlfcows’mw\rc

Use. e LQan'u.OCh.ow L+ [L. M] 6 | to| Hidd ‘E‘ﬁmmﬁtcwtc
aind. TB obtain e.o'u.aihm of wmottow 1 e form f '(l(q)’ (
&rmﬁwm 'G(q)*e&dou%&w\do\ﬂirmm. ]

La s@‘ | 8-%&%‘5 m\

b, b, m |
OR0) ERSRS
/62{73 . ] | | ] |
(AR bpba W besﬁ (
[["‘)L‘] 1 hl-p) sz bz) % b"aﬁ%
| ~\b (_P1 Ps) z(,Ps Pa) — ‘Q(b;‘ bz)

| m»\m@ Jge\,_ md mjl:ﬁu km)e, Bl worked | mr u%wx.q *th Tk | *c&at
 \. L:f M-—M“ R [ML] [m_]" |

g\ﬁ.ml;rlei wﬂ . G qmm ok s) \
b b(m, P&) @=> @Mb) Pm Bt
g i 51 Caie ‘:‘"“’f % IF Rt e

} y l




TT T 1T 1 _ ] m | w » || “ _
. R ERE " .
| _ H _ | 1 { _L _ _ | ! _ ! “

BEEEEEEEN ] * _ 1] _ | |

T T L T ) T T T |

BN || | Nl _ _ W | | | -

1 | m | _ @ « | ’ | | _

| | | | | * ' | | _ | _ | R I 1

1 | | { | d

* || R 4 _ | | b _ | || |

| B N HEEE | || RN L1 bt

S T N g 1 ! , 1 T _ . i 1 T

BEEEEERERC A EEE HEER | HEEEEREN a | | | | W
T | i il | | | | | | | | i !

w _ “ _ ‘e u W _ | _ _ _ | — | a | V | d_ | 1 | i

, ,_ _ , L] 1 1T 1 | [ . | | |
N B B R . O O | - | | _.

| e e e e T .
HEREEEREER T | 1] HEEEEN | | L] B _ V

{ | 1 AN ! _ . — ,, 1 T

T T R | |1 HEEEN NN | _ |
T — = TN N e — 1 i 1 T 1 1

“ | g | B | L] | | | | H | | ! | | |

EEEEEEE NI AN EEEEEEEEEEEE EEEEEE T

EEEEEEEL N EEEEEEEEEEENEEEEE RN | | EEREN
IHREEEN 2 RN Tt ] HE | L]

| BEE HEEEEREEEEEERER HEEEEEN B W |
] e | ¥ HER P M | | | “, | m Ll w

—— A ot = B 1 T ! | T T !

O O L L B | IR N | | |
11 | | X ~ Il _ _ | | V _ | | . 1 N _ _

e V 1 q.w[.]|ml1l., =4 m i _ ! T i ﬂls T » |w 1 “\J_ i “ i | |
—ee — N - BN, ... S S (NS S { o S D -~ ! 1 4 |

EEANELE LN EEEEEEEN ] M
> WG B Bl || HERER B L | 1

. = : +—1 : T 1 t T 1 i | [ |

h R Qa° [o\. { L | _ qm || | w [ | , _l-_ m F_ i “ ]

- 3. , uass \ == 1 T 1 t ! i i ,,
HEEEN . - - w ” SN T S L - _ |

e | - Q [ | l b [ | R ‘ ,.|1_ P | M!Aﬁ | _
T~ el g L “ | ] | | R qpl_ m . ] HER |

] Y +c—| ° | | 1] T 1 1] Lo I | " | || | |

1 [ W | |1 1 T 1 1 | P T T M T _ | | |
ML R || e 1 I N S S O O | || S

S NEEER rrrrrrrre et et | |

el 1T u:l:.rxl T T T 1T T T 1 1 1] 1 11 , ]
. [ ] | | { || {1 | | !

| | S ] _ S , L B U N SN (RO N DU D (U N (NN N NN S

g T T |

o n T 1 | | | T _ 1 [ 1 I T

h [ ] | > l|4i I | I T (R A i | | m “ ~ b

C | R | ] 1| | HEEEEEN | ||
B ET 1 I.T I o N —t JI\_,KL N dlll_.|. : ! m : ” - “ L “ : # )

— 1 e e A O e w .
T T ] | ] NEEEEEEEEEEEE N EEEN | N
— T T T T N T T T T T T T T T T T T Ty T T T T T T T T T 7T

_ A= , | | | s || | HEEEEEENNE FM, S I T T e O R O O

i1 11 . 1§ 1§ T R B m.inL,...._ T 1] 1T 1 ] I | 1777 ,_ * m | 1




BONUS -

P b bn\ o1b, ~ba
b b b 0 1b,
b, p bs O b, 0 ”s O
b, O
L_: 53 ?1- L ; M= Os- ‘
Q an b'I-'l ' 0 b n-t
bv\ l’r\—l Pn b" -b"" 2
Glewlade [L,M] .
Use (L=i+n)
Lij = F ﬁi",, b .. )J'” hi Sl:)j-l
J b 8( J+1 i3 b; SLJ =1
(.L‘M) iy ZK' Lik MK)
=Z (Pz gt BBt b S"t»l)“’ SKJ*l*kaKJ-')
L=l - L_?'
L g |
= 2;: =b. \ﬁ/’ R k €+ + hl’,é 3; 'J_' - b \'GL) {levl ﬁkj't'l

2
i h‘?tb“*‘ o (n “G Vi KJ*‘+bLb“ES“‘S‘J )
¥

1 (R

= btzl,)-\ Pl t,JH = (b -bi-)‘& "'(b i+1 1,2—)°Jb3+18J+2>

Similor (3 )
(M L) ij = bl Pif:dgj-l B P‘i-1 bi-'l Ei,j{" * (- b;‘-l* bz ‘/.) (bl- bH'l B\J -2 K] bJ +1 Xl,r\—Z)

"> [L M} b bz)ﬁ.d + b{(P{"Pii..l)Xi)jq (Pm Pr- 1) 1, )41




7 SESCENSSSURF SUNT SURD: SN DUNE MUY WU SN W R N G S

S

Sy SOV VS TSNS TUNSS RN SNSUOPS SR UG O NP IS TS G U _r_‘.__.__.r S ORERT— E— el | Sy
5 - —‘; B s e e o e --~_.-_-+__L—-- . S e S e V! SRMUSUSUNP (NS (NS [USUCL SRS SRR S S S SRS S § _! ‘_];.4_.-, —
] | i | v

+ B JUSSS R L VORI SN NS NSNS SN Y S, 1 e -..._{,_._4 -.JL.._.,.. B S S e R S e S S SO S S S -

i T . i i |

1 1 4
- e b e e gy e e —— + T - v - ——— + - L - - e - —— e e e e ]
| | I
- I» | !
PR gt S SO S L. S [ - O N . it DU U U SR S S S S [ S
FI%E =y L LT IR0 O B

g L e i SR T S ‘-’_“AT‘ e ——g + .4_ b e g g g B e e ——— e

i £ 4
I ! : SR SN T VS N SEE S ¢. e - e - R, e

s SIS SN S S G DU S0 S W

B S B e o IS SIS

T SV S 1N NPT QU . '
! b | } [ |t § y = 4 o
S *—L_$—-£-_7_T__.__.,.. ML A - 0 ! L_:— % NEE Ny . ._i\"_“ g iy j’_.-T—-’--o T eat- NI |
e e A ] ! R s A RIS S SR RS S s o s e eyt SRS
d 1 | —— .-v._v__-.__g. ._T._.,,._._..T__r....'.__‘*_-, it 4 41 . Vi Tt s
PRNARS SN N N  S NU  J Y JO  T  S N IS O 'SO L: O0 [ T O O [ I 0 A
i ! ' - — 4 - i ‘ L--q-r~‘—;_._4 i : -_;,.;‘1: ; - SRS S S =S
.- -~——-4-—-‘-<——————-o--—v—— g e -—4I~ T‘—-—-—-—f——"-—v >~—--—-‘—:—-~f—r~-& SO ey Fums s ieeet e See S o e o SRS 1= —y——+——1» e L (SVGIRSG SUU IS S [ S
B T e S S s S T SR _.__...._._.?_.4_4..__, S S TR S NS .é.---—-——-_ﬁ'._;_.—.l;--q e e S O A | -w—-—T_ 7.__,.—
; ' | ! A
o s | S - ...—."—71'».-—-‘:——»——-— B S e S e e e ! 7 : l et +_-T.¢L_-F._-.,T.~_ EIP i 1 ‘_._.i_.._.',__
' e S (RN USRS IS Y SRS SIS S S | «L_.. T T S e S ES SUMEN R D SUNS SR S GG AU SN SHI (SRS A B S| oo oe
o ._.L_...__,h.,,._»_._ e e TS S B — R e e e I S e ._...L._:-.—,..-.‘ﬁ--w- - .._._v,._.r.'_% ‘..- N S N _;..-;__
e s S S SIS SRS SUNS SHNP USSP SN SRS S UMD SN0 SR SRR S OUNS SRON 1. L S R S .‘....‘f_..__...'_
e S SEE IR -t .; i A T B e ¢ 4 g e e g g s --——,.——-.:-—.7 B S St docm sac Lo o chn s SRR - -—_-4..-.’__-_
._,.__'__4__._“-__.__.4, L Y é_ I I e e o e s SETNPOSS SN [Pt SRS SRS SR S S USSR MO USRS S SO A SN [ S
s o S 4~—‘!'~‘—-1: é--*‘—f—-v——f 20 (M A A B R S S S St e St T RS (N My B EEnaEE S e i il mas dn
[ 4 S U AN YOPAP S SR S SN SR P S VOO SRS A NS D SR (NS S SR NN S SN N U o e 1 2 --~;_.4,--.~-L~—l~ w-T--f————
1 ]
» SRS ENIGY NS (N SOV S SR S SR W S S ot .._...r...rv 2 IS s mae | 3

)

i ‘ [ i ' } i |
S TN SEN SO IS LAV SO (-, S UL S S

i
—

..‘~ § e R B T——u.—f—

I e e e

I s Eony g +— +

R

o g o g

e s ISV SO S SSAFSHSNS SVt Y S S S S . -——— R . e T '
| i | | .
Rt (S | S - e T e (it NSNS Vi TS SRS /SOUD SV S SN (PO AP S S 1 .g_]'._..,__,., S R S S SR SUNEAS S M — _““—T(»——
! P ] | )|
F SO N E e SISUUEL: S, S S — B TSSNE YU S . 1

T oS PUS . S —

e S

SRS RS Y [EE NS T S . S 1

i boo
RERS I S5

B i o ST S P =
i I

I |
¢ NI S0 S S S

1 i =1
B e T o DU Gu—

B

s e g .

= y« peivee T—-—.‘--«-.- I----—l P ——— e e ---T—4'§—-3—7——--—

by e g

et
|
s e

S—— e

- p——

T T T T T T

4 _-.J[_b_,ﬁ-._.L-*~ 4
o — B S i S mae 2 . S -

i

S I - | AL_.,._I _.m._-ﬂ_f. ddd. N % SN N 1N I VN Al -A-; S T e IR SIS
| | | H

S e

I Y N {. =ttt p—t——t—t~-
-._,_4_..1_7_.» —tee et T -
i |

S SO S!S AU S (. I

- -

-

o . A . S |

-L.-.- S s e B Lt UVU IR SN S S

4 R D — —y— . . . s ——— S S - I S L “SESr ISV N S . et e — - ———
—-— + - b U +— - ,__r - f e S— - v 4.-1'- T
D e o VS SSCSSUS St KN SSOS AU Sy USSR SO, SEN: . S Su——\ _,.__r_.Au e e i e . e e, N — HRSSSEPS. e -_T_,_._.
| e R
b R S s e TV SRR VS S S U 1 '—" e oded | e T s |
]
: ! 1 L ‘ i
I e e e B B N B s s e = SR £ . B e T S
s e Sy JEESS SN NN N CHNN SOV SN NS U U R I o B S s s s e s o S Ge B e e B R *_..__f_r-;
de== : S -t- SR S = S [N N N S NPT DU O I | i s ST S SEUD SIS SRS USCUDSIUUEE MSUSS SUSIED ST SRS U (U S S SO SOV T B o=
i !
RO WU PRSP S SUSY SIS U V| R (R JSS) (! - ».4‘._* e e e it T TIPS R A _.__..__.__.__T.q- r_k.;_.,.-*._. " B - _—_.-..—h._—_.‘
I T e S S S e Sl S S o RS SHNNS S SR SR SV S Tm- PR T B T i T LS S S S
! i | | ' oy
It .-T_--_..._... S anet P S0 SHRPAP SRS SO S e i B S e T T e . e oL WSS SR AR (NI WL S SN SIS SRS --wh——J.—o__L_
B et S SR e W f—‘kvr——+-~-<- L T s S e e S i S RS .-. s e .-4—-—.-—4——*-—-r—u
. 1 | . | 1 {
IS ) N T | IS VN I 0 T 5 3 Lop det ¥ IS N U (N N AU, SR NN G S SN N A (N S
N e 11T I B
o ot e S SR S S [NRC SRS SRS SRS NN SN NS (O SO SO S (U WY S (SR S S SN SO SN S SN SR A Loty S S R S RS OO S
Uy S [ [N S SN SN S S L e s St S SRR IR N S S e e S S G L B s S i e e e e e S S | SRS S RIS R S S S I T
{ | H I i
.,u.,‘__*,u—.-——;_..»._ ‘L_.-.M,‘-—. -t § - I-——H-L‘ s S S B i S e T SIS SN GI | ¥ . e i ._t._... ) PR R —— e e **-4-——4:
| i a1 | i w i | ! . | {e : i
RS - u'-*HTA—‘T& + .T__L__r _L;.‘L.A_?..:. 3 .,,,.‘.4... gt Bt ST _J_‘T..‘_‘__..._.L—-.r_T_ R o e e e e i L
5 IS . - ' B | i
- LN N N LY | 4.-4,._?,_4 ) S S N 0 N N A O L S O s G N N S (O (N (N ) A -
|
SR B i s o oy B o mn e S .,,.( )._4
. ST TN G W 3 e | SHSSN) G NS SISO S S I
A | 41
e i 4
Y LI S s --—f-'—l - gceta " - * S = ——'—-«.Q_.."
[ |
- T B J—--—..-_t. T o orisans. g W " + + '-4-1 v Rl SR |
S B e | S SN SR (R A S W T
- - - '-- S e — i — |7‘—? - - — - . 1
- | ""'-.L | i
,_.T_J._.J_J._- ‘ ﬁg_I_L_q_L_'__T 4‘7“[—"“1‘ T ‘i.....'..&._. I S .
1 “
s ‘ -} 0 SO ST S IUOON IO (S ) SS R GU SR QU CENES TR S - A ey e e -
i | | }
4t J——‘-.Y‘,_-'-—T—-,.—'—-. s .-¢—L+-_—J _1 "1'_'1""1' i NSRS I R S SN S - .,._...._,‘.-.,...o-—l R e T
1 1 !

'

e Y Gy - S—
i i

. A
e e e )

.
|

I S SR ¢ - e e e

! {
I T T T i I
—— S R .. -T~ - — —+v--r--—+‘f B : - it g o e D IS e e ae S R R
L J ARERnp Ll T o L T T
O g 1 j | . F 1 B T 1 M l 19 I, '.1 T <t 4 -i‘ 1 T ‘r.' T
= | ﬁ.__{._,_ L I e 9 O o L i
{1 I - ’ Ll I O N O A O IS
i (R T J 7 1 = 1 T—-T-— 1 T ‘, T+ _T—; "r I ‘¢—‘ =11 i -7 —t— 1 B c S BaEe e e g -w-——“—-o—--T-—-
R o A L AL S 0 B 0 e i e o S T T 0 00 O A
4 ; Jﬁ .. 1} P et - ! } . !
. ' L did : -Llirié‘];_'ii{?‘x ] ii o ot A -
| | ' ) X - { 1 i | v i 1 {
e B . A K A B A - E_LTJ NS S N I T N I O O L L
1 1 1 + | 1 | | ! | i | o
;~-+—J-~v- - T e ' +—t l . S vl - | T : -ﬁ‘-f-i--————-' e 4oy 7~--.+-—~ 4 -
HENERERREERENEEE BEEEEN - ,
INEEERERE e T T 1
TT T T T T T T T T T T I I I O O B A B
! | ] - : . | - :
] AR 1 S R S S S A S A
| 1 | } 1! - e e
1 N O T
R EEEREEEEEEEERRENE] EEEERE EERREEE 1
A | ! -4 i i VOSSN S Sy SO SIS T S
- | I i i1 { il l § I N S S M | T L L




