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(ﬁ >/(0> = +

(o ) (o)
(0)- (5 tCy =0 (1)
'(o): - q ¢ =1 (2)
). 3
y (o) = - ¢, re, =1 (3)
_ L : !
(0) #(2) =262/, =% ¢ =3
(/3 -}'(3>:' ZC’ =/ | (‘L/'_—'i) CZ _'Né

. y(]) Z(os(f) ISM(# ff(oSU/f) 1 ilS/'hZ(ﬂ‘)

e — = =

e —

(C\ Car)\/-cu;/‘én(c /'S 1'V7 7‘/4( ey é o; YLA< Z?’ZO/d/rr.
I §C{///05C 5nCC (05(0\T C034(0> ;/ anw/
Sin (0> = S%A/O) =0, r.v[ (S easicr Yo Jdvzzrm:hc

7L4( (VMSVLQ}/[VZS C/' ) ('WM/)C{/?O/ réo MS;nj 6/{_) C’df\




2§

(<)

—V-M f—/n's Cese P(/f) 7LA€ (a(yzf/'c/'rnvl 7£W)'”/(f>
/s 0. L(/[y,, 21 )7 7,*](7/> C ex (f/’,(//‘)o/f)

= ¢ & (6) = C
TZe M/"WS%ém s & rmsvlam‘
W= | e c’; cos(t)  Sin(r)
é’/f e}( ‘-S)‘n(zﬁ /a_s[f>
6; e ~ - cos (F) -5/ n(A)
et -e Sin () - coslF)

S/tm(( (/T, c Kas(f)' S10(A) a// sg//“sycx/ 7(7\7 =d,
7‘_46 W)’O’VISK/I.&M ﬁ/msm?( /Vrmo/ 0% /?L, as SAO'Q/V) m @7)

) (Zoagc £=0 o §/m/0//}(7 w1 o ad/s
-] o | 1o row |
[ l -] 4] ao/a/ /‘06(/71
-l o —f f o rocd 2




=122 0 0 | adl -txrou]
2 -2 0 0O +o row 3
[ [ =] © oo 4x rowl
/ _/ o -—/ 7[-0 rawﬁl

= lz200 | =2[-20-0)-010]
2 -2 O O «2[2(/’0> —og 10
o O -~ o0
o O o —| =-f

This was Arne n 270). W=

One (’aa/O/ ‘?j““‘”’ cvaluate 2l A =0 fo S//M/o/%
W [osh (@) 5k, cos(o), sin(d] =

/ o I 0 adA row 3 9o vow |

0 I 0 |

/ o -/ co/o/ row 4 o row 2
0 ( o -l

2.0 0 0 = 2[2 (000 ~oto-0

= O 2 0 O
[/ O [ O = 7l
O | o —/ o
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Let L, Ly b The equilidrivm posibions. Jox
M, and im, ) frs/ucv//l/t//.
7 hen mzi—/(zlz“—ol or Mg Kl ]
and fm,fﬂ;z)g -kl =0
Which also /v/z/(y/s myq =kl ikl =0 [L]
Ad e7uu'/fén'um, disdance Letween m, and my s Lo,
From Mewtons 2;40/ [aws, v m,
pally = omyq ~ 4 [, (-u) S [(]
Wheve Uy-a s The additiona] steetel of
sprins A, 4{70%0/ Ly Thus, (us?
forces acl on m, graw/y and joring A



}E\W m( 1 g 7{0’67’5 ﬁcVLf ifa(//'vy (%WmWﬁV‘O/)=/MI§7
7/1’1”3 /(, (u wav S) - -/,(Zﬁo//), ano/

§/,0r,'m(§ /\/2 (C/OWVM/me/5> - ky_ [-Zz r (“z"’f;)]

”7!(’{1” = /Mtﬁ-k/(szul)"'%z [127‘(‘,2-1,,1)] [2]
Z}T Can é( S/'m///;/'(c/ as,
myd, <k (-u)= - fu ko [17]

5/./’266_ ng‘ = (112\ 7£r"mn f&]

Aa ”’z”zﬁ* K4, = 44y, D”]
[lz Capy 4( Sl(m/n/:\rcllco/qg
mod," = -k d o Ky, - Ky [2]

as m(i~/(,z,f/(2£2=6 from [L]

o0y myt,” + Ckeka)u, = Ko, [27]

MS'/'/‘lj m,= /) W’zr/i kl :3; (lzzl [//,:( 1 [2//I éecome.‘

/

Mz/v‘— 2y, = 2a, and é{/”+ Sy, = 24,

s




({)

7 /t - _ l 77 S’
(() Frc}m U, +§;{,-2u,_5 Uy = 54 1 35 U,
Y § " v, §
. (2(’(: 7 _7:(4'3 ’LZ(% u, *z%) - 2(/,
e

g 1/ _
U bYW Sy T Dy,

) 2
Or, (,/,(9 ¢ u" + fu =0

(Z\ (4&/’6\67[()’/'5?1/.(‘ (7’0(4%/'” ; ;/‘4'7" 7;"1 # [ = O
o (e )ir el =0 r= i 0T T

u,(t) = ¢ cos(f) ¢ GSin(A) 4 5 cos(124) 4 Cy sin(72.4)

————

({\ /:/‘M u,//+§a, = 2(42) (//,HO> *§M1(0)= 2(/,_(0>

u'(o) + sU) = 2(2) = u)= -/

ﬂ/ﬂ)] U, "L S—ul’ = Zszl ) (4,”'/0)” §u"/o> = 2&{2_1(0)




Y, ’z//d> 4—{(0\ = 2(0) — %///(0>;O

n

@, w0

(2) .o ulo)- ¢ f =/ (o)
U, (o) = (o 8 7267‘ =0 (1)
M/’/ (o) = =< “6 L5 = -/ (2)
Ul///(é) = “C2 - 67¢ Cy = 0 (3)

() t(2) = =S¢=0 = G20, ¢ =]
(1) +(3) = (72“-672‘5@ =0 =2 <4, ¢ =0

U, (7) = cos(?)

(3> (fom c(,;/ + Qu, T 2u,
[//2/'//'\ - 2(/11(//> = 2[03(1")\ (,/2(0>;Z1 lel/o): 6
/YZMOSM(MA S’o/mf,'/)/,: rCey <0 o s 212

U, (£) = € cos(728) + ¢, sm (12 4)
/aﬂ//‘caf/ar VS u/,(/7'>‘ S eos(t) t 550 Ct)



| (4/(,1)—* “Acos(t) ~Bsinct)
» [‘/l cos(h) - Bsin (f)} + 2 [ feosth) + Bsinih )
= Acos( + Bsintt) = ) cos(t)
J. A=z E=0
)= Zaws(4)
U () 7 Ceos(E ) T Gsin(124) ¢ 2ars(e)
U(0) = ¢, 2= 2 = G =0
U, )z T2 G cos(5 ) - 2 sl
U (0)m T2 ¢y 0 = =0
U, (£) = 7 cos (#)

)

We Am/ci M,/I+ 6/(4, = Zu, [13
Mz"f 2u, = 2u, [27

Ml(ﬂ“’ 7%" " {L{I = 0 [gz



Y, (,0: ¢ ws() + ¢y Sin(#) + 63505(’/?%) + €500 (1%.+) L4 §
L\/Z\cfc [‘7’3 Ce s {rWV) [33
I~ ronm D]) u" (o) * $(-2) =2(1) .. u"ls)= ]2

q, (1) + Sa'(£)= 2u, (f)

U (0)+ $(0) 7 2(9) ou"(d= 0
L U)-=

——

2, U'(0)= 0, v"(0)=11, 4" (0)=0

LS
From [4§. KNS
U )= ¢, + (g = -2 (o)
U, (o) = C, TElp = 0 (1)
u'to)= -C, - £¢ = )2 (2)
4 '(0)= -6, - (TTey = 0 (3)
(0)+(2) = -Seg = /0, (5=-2, C, =0

(1) +(3) => (70 -(Tg)Sy =0, ¢y=0, ¢ =0

U (B = =2 cos (12 4)

From [23) 44, (8) + 2u() = =4 cos (12 #)



Frov (¢) alove, Aaw;@cjmmus solution 15
U () = C cos(Tag) + C, s (12 4)
For 7 le /a/?ll‘cu/ar Solatiom, [V
7 ()= A cos(TL4) + 5 sin(1T4)
" (A= LA os(ToA) - €8 sin (70 #)
4t 2uy T A Cos(TEA) - LB s/n(Teh) = -4 cos (T54)
S A=], RB=0
LU, (t) = ccos(1T ) 1 Gy sin(134) + cos(TTA)
From u()=1, ¢t o+r/ =1 ¢=0
Uy (0)=0, 0 +47T2¢ +0=0, (=0

U, (1) = cos (77 )

U (£) = =2 ¢os (TCA) | u.(1) = cos (7 #)

——
—
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(a)

()

Maltiplying 161 4y PG

(ry-1 “ Tl -1, -(r. -
Cz(f;”/”,>C r,-r)# (6 (ry r)/f) . Cg(G _rl>((r3 f)j(é (r,-1)#)

r .t (/'\ (,;~r;\€’,,—"‘,)/f‘(€—[y;-f'>/{-> =0



0
(r- A= (r,-r) 1t 7 € YIS
=G (r-r)e F (5["3“7",)6“5 M - (rm-0)r

-rNE-(r,~,
oot cm(rn-VIBG(fn Pl\ (2 &l

- ( b 7.)/’1’-
- [2(7'2-",) t G (rz—/‘,>e 5 t...r ¢ (r,-r,

—/AQKI\M@ %;’ 0)( V"AC /‘HVL 6701@%/'7‘7,

(f'n—/‘1>/f
)e =0

(r_? —f,_) j (I’l,.—»",_)}f

& (r-r.)r-n)e t Cu(r,-r)r,-r)e

-

to FC(n-R)v - 1) A 0

fa

The K4 Aderadica wau//m//f/} e fost
equcatsin 4/ e invse of phe pencatial i
Fhe first derm So The Hhird eradion mmulbiplres
47 s rZHL, /mw‘m3 a comstort {oy T
frrst frrm whi ol 6//'56}0/0{51/8 affer




differcatiotion. Aftor -1 Hupadsons, you are
[cFt wit) J'wsrL one term aith an
Cxponin Fia/ (M/anfﬂff '.

- (1= 1) (- 200, - 7)) e(r"-f”")/{“ =0
Since ;470 for 17 youcan e 4/

J
(r\n__ ',;H)__‘ (I/\h__/> 01./;0/ {/ é(/‘n'y‘,,-l)/f- VLO KS'CYL
é, =0 avd C,e"'fr..* Cn_,ec’"j=o

@)

First /m/y‘%// 47 e " grv‘:

(r2-r) &

C, + (,¢ oLt Cne"'r)f'o
Ol'f;f/c'nﬂ/‘qi/'( 7[0 cséyL .
) (r,_~n)t
Clrr) e e () T

/‘/mf ﬂ< KM /vlrrav/rr/w, u/o vLo (:M—Z,
m«//y/y 4/\/ C—(G—Q_,)f) 7’4(” 0/;%((7’(:47/1'«%1,7
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(a)

71—0 )[/-V]Gt//] 6({’:
¢, (r,, - ':\—z\'”('“m-/' ) (T Vs iy
A reF o for 9y, i Z/
(r’l"l_ /;’)~1>-"(/\n-1—}/\,> ano/ 6[V”“’ —r"‘1>/IL

710 icVL C,., =0

/:O_F /’A( ZZCN’W (}”—f}>s) Far |2 K < 3‘/) f'/c

‘ S . £~
Fivst 0/}ef/(/a7‘/(/c0 is: s(r-r) <
2 nof ﬁ/.erivml/(/t /'S 3/5-/)(;”-"}\

(7‘-4 y{fr/'(/ayll'lﬁ /S . 3(5-/>---(§-(/(-/7>[f-f,>
5—/ th %r/l/ﬁ?l/rl/( (5 5(5")"' (3)(2)(}”~V‘,>

S-K



Thus fov (ck=5-1, the K7 oferivative of
("'f,y evaluated af r=v, /'S Zero.

MSI-hi ]LAC 0/’1”/'1/5;7//&( 07[ o /Ofoa/ucVLI

2'(r) = ﬂﬂf{é(r-r,f 1 (r-f,)sg'm

2= V() + den)y' 1 f [onsi

7(!‘)00// (V f) 1 07%:'\/ 7Irrn4$ €ac4 YC' /A/ZICA

Aas G ofrr/l/av[/(/( OF Cr- f§$
o/IV /'(S‘S anzq 2

Z (V - ?‘/f Q/K (V }’) 1 07/4;* iéfrmg (a&4 a’}: LJZ/&A
/r Aqg G o/tr/mv‘)l/c dF (r- V)
ofF gvder lcss than K.

Z(S”O(V\ = 70) /5 (f )’,3 T oﬂfr f(rmi FacL 47( A/A;c,[.
r' Lms G /rru/m[/(/c of— (V-
s F sy less Than (s- l)

:7(r> /c)[g-/)”[?)(ﬂ(f-lf) T+ 07%/;/ YL/vms €c(c/, 01{
which bhas a factor
of (r-r) of ovder
z 2



. (K)
For /2 k= S-1, 72 (r)=0 as each tom

0? Z‘(K\(f hes o foctor of (r-r)

Z_(g(% ?()’3 (g(g / (3)(2) + 07‘/71/ 7[1‘;’1445’ faozl 0)7C

WA/CA A S a }ac;"‘or 07{
(f-f,\ aﬁ order 2 /

2(3)1’ _ f(,f)(ﬂ(s-/\--- () + O

anof ince g(r,) # {/ afsum/ffmn)
(&(M £ 0

———

(L)

Nofe the function Flr =™ s ¢ Cie,
continuosly diffecentiable janumerable fumes)
/W/w//ar{/‘a/ denvadive are (7W/.

For (XW”//’ 5 7(0‘1 : [xm : Effr

This /s The [usli$ization for



S=1 r -

GV]c/ ;Ps—) 0 A _ j_Slerf

}S—/ A s-!

57?—71[‘ [ = [ae]

(c)
[ef [<k=s-1.
AP AT N
/ A K ~
gora [e7'] ;97 | 2]

_ K vt S
‘}%—k [6 (r-n) 7(rﬂ



(r‘—f‘/) ()/[ ora/(r C«YZ /fasf S-k.
Z[,f/((r'j} = 0 sihc Cvr?/ yerm 445

(f,*l’,) aS &CVLOV.




4.3 The Method of Undetermined Coefficients

1. yf.H _ y!! _ y.f + )J — 26—1 + 3

3
[.4) /V/Maﬁznml/g AN r- [ +] =0
%Crlﬂ:& /NATLAL
clear, clc ans =
p=1[1, -1, -1, 1]; ' -1
rats(roots(p)) 1
.”1 Ve 1

)fc'_ e 1 (e 1 e
(é) /ar‘fz'w,/ar ‘ %ori s ont a{vfous Soluth o

~A : -4 .
/-/W le , Sinee C (S 4 /awwjrnr'ous So/uvz)'c/n)

[-f 7: (AT , u;//,j MIATLAL,

clear,clc

syms t A

c3 =1; c2 =-1; cl = -1; cO0 = 1; %coeffs of diff eq

y = (A*t)*exp(-t); %attempt ans = 4 Ae™

c3*diff(y,t,3) + c2*diff(y,t,2) + cl*diff(y,t,1) + cO*y

. fl/fc'f’Zc’[, A7 3

\//0: zlie_'// + S

Y(Jﬂ - 3 f ﬁ/l‘e—/ + C,é/rf Cze/r r C_gjcf

—_——




() /V/dmaﬁ’nfaws crfl=o =(/z'“>(f"’>, AN N

. >/c = c et CZ( 2 r C3 cos(t) + C? 3[#;(,{‘)

(55 /%r%/'w/&,r; [t \/,02 (/H'fﬁ) t Crcostt) + DAsin(t)
é/smg INMAT LA K,

clear,clc

syms t ABCD

%coeffs of diff eq

c4d =1; c3=0; c2=0; c1 =0; cO = -1;

hattempt

y = (A*t + B) + C*t*cos(t) + D*t*sin(t);

P=c4*diff(y,t,4) + c3*diff(y,t,3) + c2*diff(y,t,2) + cl*diff(y,t,1) + cO*y;
collect(P, [cos(t) sin(t)])

ans = (—=4D)cos(r)+(4C)sin(t) —B— At
C CAA-B3f, A--3 K=o
Hp sl 8 b 4cio.ceo
. y/—’ —E/f—'é}/f\ﬁ'h[j)

—_—

- /(ﬁ 1 G Ceos() 1 G sinld) 34 -3 Lsin(e)

/43 /Vld'!’}?ojt}qKOO(S . /\54- /‘z ry 1] =0

M&ﬁj /74/1[7_1/45,




clear, clc
p=1I1, 1, 1, 1];

-1 ei
rats(roots(p)) : e

1i
1i

\/c = (, e’f t G cos(h) + (g Sin(h)

() /mfz'cu/ar ; 7/= [ﬂ/)e_j (Bt C_>

clear,clc

syms t ABC

%coeffs of diff eq

c3 =1; c2=1; cl1 =1; cO0 = 1;

%attempt

y = (A*t)*exp(-t) + (B*t + C);

pP=-c3*diff(y,t,3) + c2*diff(y,t,2) + ci1*diff(y,t,1) + cO*y

P=B+C+Bit+2Ae"

..gf:%f'w_?g:%) ReC =0 =7 C=- %
A e
A" =t = A=
-£

Yo oide t dted
- >///7‘>: 4) al C, CoSIH) Cgs/'n(z‘)*;',?‘e’f; 41 -4

—

(4> /V/OV”Wi‘ﬂ(’OMSJ 7"4‘ Z/fz = /\2[/7"4)101 1/--’0)0; 2; -2

: 21 2
- Ye© € + A 1 e r eyt

@) forticulor y= A1 Bt ect - 0




L/@hﬁ MATLAR,

clear,clc

syms t ABCD

%coeffs of diff eq

c4 =1; c3=0; c2=-4; cl =0; cO = 0;

%attempt

y = A*t™M + B*EN3 + C*tN2 + D*exp(t);

P = c4*diff(y,t,4) + c3*diff(y,t,3) + c2*diff(y,t,2) + cl*diff(y,t,1) + cO*y;
collect(P, t)

ans = (—48 A)2+ (=24 B)1+24A—8C —3De¢!

S P
-4SA 171" A=is 24840, B0
24A-8c =0 )'7-?? =0,
g7 Tl e !

_ 24 21 4 2
\///7L>—C,+ Gt e 7 (e —I;-%,{ /é/‘ 7 €

§ 2, \° -

/d> /Y/O/Vlaj(m'ousi y ot 2r* [ = (r f/>=0, V\N/)/f’)’/
. 4

te

Vo= ¢ cos(h) + GSin(#) 2 G tcos(d) v Cydsin (D)
(é> paf?‘f(u/av . yfg /'S a 0!c//o'us So/(/tv//m/z



ar \é” : /4(‘05(27‘) + /35/'4(7#)
Mggni /AT L AR,

clear,clc

syms t A B

%coeffs of diff eq

c4 =1; c3=0;c2=2;cl=0; cO-=1;

%attempt

y = A*cos(2*t) + B*sin(2*t);

P = c4*diff(y,t,4) + c3*diff(y,t,3) + c2*diff(y,t,2) + ci*diff(y,t,1) + cO*y;
collect(P, [cos(2*t), sin(2*t)])

ans = (9 A)cos(2¢)+ (9 B)sin(21)

74 mi(zf) = coSGt), A- é’ B =0
. 1 >§<) < 3? + Eé coSs (:Lif>
/(f): (, CoS(F) + (o Sin(h) + G 7 Cos(H) + Cy £ sinH)

N -f E; 4 .é ("675 (Ez/j€>

¢
(4) /V/m”j”’”‘” ra = rirde) = 0 . =000 -]

Mﬁhﬁ MATZIC}/Z)

clear, clc ans =

p=1[1, 0, 0, 1, 0, 0, O]; ans = (r+1 r*f—r+1)
’ t ’ t ’ 7 ’ e + @i
;%2(?01:8(10)) o N oi
5] - ei
factor(r"3+1) 1 N 01
1/2 + 1170/1351i '

1/2 - 117e/1351i '




~ I/z . 1z
\-. 7/ :C,T C‘zj t (Z/Zf' (‘,7162‘7"6 [CS’fUS([Z—jf)‘f CZS/V](E/{-)]
4

5{
(é> /)afilfcu/ay: /[t Y, = A7

|

AT AL TR YA,y o

7/% f = 24 =L Ay

. R
. \// = z#’f
~ I/z . V7.
y(f) =Gt ¢ dt (Z/Z t C,fcff é [Cg[as(?}—;_gf) t& 5%(5/*)]
+ 5y e

e —




/4’»\ /‘/OVVIOijl—(OL{S? V‘S* %’ =/“("Z*’7’>=0, r=0,i7~i
'-' \/C - C] T CZ (US(ZI} T Cg \YI‘V’ (2/7‘)

(é) /aﬁ//'cu/afi L1 }//o= A(Ar) = A1°

17

ST 2y 7O
‘~ 7/0'/’4 ?1\//0’ “SAL =X A= %
.ﬁ 7(%‘)"’ FA 1ot Geslat) v Gsin(d)
(c) \/(0): )t G =
J1o) - 126,70 (-0
NOER BN B R
e 1/36'

7(/7&) = %114/—2 —-/—% 605[2f>

E—

of) Using MATLAR



clear, clc;

t = 0:0.01:5;

y = (1/8)*t.~2 + 3/16 - (3/16)*cos(2*t);
plot(t,y)

grid on

xlabel “"t°, ylabel "y*©

title "y = (1/8)t"2 + 3716 - (3/16)cos(2H)~

v = (1/8)t2 + 3/16 - (3/16)cos(2t)

3.5
/,
3r // -
.///
25} e
s
//
21 //
/
= /
1.5 /
/’//
1 e
—
~
0.5
////
-
o L= | |
0 1 2 3 4 5

(@) /V/O’Vna5enrou§f as in #S albsve,
Ve ¢ cos(h) + Gsin(h)+ Gitcos) v ¢ Lsm (B
Q) Brtrcuay: Lot y - At +8 . y“:a, /“’\ =4
A=3 B=¢
)//ﬁ: 3+ € cos(t) t (sinlh) ¢ Cuteos(t) ¢ g/sin)
() Use MATLAB 1o do all Hhe dfterentiatron:



clear, clc

syms t cl c2 c3 c4

y(t) = 3*t+4 + cl*cos(t) + c2*sin(t) + c3*t*cos(t) + c4*t*sin(t);
subs(y(t),t,0)

subs(diff(y(t),t,1),t,0)

subs(diff(y(t),t,2),t,0)

subs(diff(y(t),t,3),t,0)

ans =

ans =

ans =

ans =

C]+4
(72+C3+3
2(?4—(71

—C2—3C3

\/(/f‘) p 3j+§( —‘/cgs(/f>— %Sl‘m(jv *'/TL(US(»H ‘%fﬁ/‘h(/f)
o, y(/ﬂ =34+ 9 ¢ (/{-‘/>caf(/t‘) - (Ei 7 7‘)5/71(2‘)

W) From mATLIAR,

clear, clc;

t = 0:0.01:10;

y = 3*t+4 + (t-4).*cos(t) - (3*t/2 + 4).*sin(t);
plot(t.y)

grid on

xlabel "t°, ylabel "y-

title "y = 3t+4 + (t-4)cos(t) - (Bt/2 + 4)sin(t)*




y = 3t+4 + (t-4)cos(t) - (3t/2 + 4)sin(t)

40

35

30 F TN ;
d
25 A \\ / .
/N
>20r 7 N / /
/ \
15 / //
10 //// T
//
8 =
,// | I
0o 2 4 6 8 10

(4) /{ompj/ﬂeoo/S? A 47‘ ng

Use /VATIA R,

clear, clc
syms r
factor(r™4 + 2*r"3 + r"2 + 8*r - 12)

solve(r™4 + 2*r"3 + r™"2 + 8*r - 12 == 0)
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YC: C_/@
(0 paFYLI\CM/ar.‘ ZrYLY‘—

clear,clc

syms t A B C

%coeffs of diff eq

c4 =1; c3=2;c2=1; cl =28; cO=-12;
%attempt

y-= A*exp(-t) + B*cos(t) + C*sin(t);

bris v - (2 =0
ans = (r+3 r—1 r’+4)
ans =
-3
1
-2i
21

# (S 505(2/7‘> / 57( §/‘17(24L>

/46-/{—* /anS/f) + CS;n(ﬁ‘)

P = c4*diff(y,t,4) + c3*diff(y,t,3) + c2*diff(y,t,2) + cl*diff(y,t,1) + cO*y;

collect(P, [cos(t) sin(t)]D)

ans = (6C —12B)cos(t)+ (-6 B—12C)sin(t) —20 Ae™
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clear, clc

syms t cl c2 c3 c4

yc(t) = cl*exp(t) + c2*exp(=3*t) + c3*cos(2*t) + c4*sin(2*t);
A = 1/20; B = -2/5; C = -4/5;

yp(t) = A*exp(-t) + B*cos(t) + C*sin(t);

y(t) = yc(t) + yp(t);

subs(y(t).t,0)

subs(diff(y(t),t,1),t,0)

subs(diff(y(t),t,2),t,0)

subs(diff(y(t),t,3),t,0)

ans =

. 7
7/(0\ Cl+('2+Cs—E / ( [ O (‘,
\/’(0\ C|—3C2+2(T4—% / "3 0 2 CL -
}’Il(o} C+9e—desta /| 9 -4 0 (3
1 ) 3 / __27 O __8‘ (,9[

/ [C)) C,—27c2—8€4+z1

The f/'ﬁéVL MatriX comes Frowm }’(O): 3
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M@‘/’IS MATL AL to sofue Fhe alove

S'/.Vlﬂu/fa/)(aﬁ <’7uav£l'm§ ;0)’ C,,C;,(s ) (.,

clear, clc

A=1p1, 1, 1, O0;. ans = c, - 5//710
1, -3, 0, 2;. 81/40 _
1, 9, -4, O0;. 73/520 (7_ - 75/320
1, -27, 0, -8]; 77/65
B=L[ 7/20 + 3;... -49/130 (3 = 77/65—
17/20 + 0;. o
Aot <y = 19/ /30
%solve AX = B
rats(A\B)
r -4z ‘
y(/f) = 74 € - ?Cds(/f) - %/g,h(,f)
ye
* Z_/ CJ * _7_:’1 4 77 ('03(2/) - i? Scn (24‘)
40 S20 é:f;- /jg(j

(0/) é/é"hg MATIAS YLO//avé.‘

clear, clc

t = 0:0.01:6;

cl = 81/40; c2 = 73/520; c3 = 77/65; c4 = -49/130;
yc = cl*exp(t) + c2*exp(- 3*t) + c3*cos(2*t) + c4*sin(2*t);
A = 1/20; B = -2/5; C = -4/5

yp = A*exp(~t) + B*cos(t) + C*S|n(t)

y = yc + yp;

plot(t,y)

grid on

xlabel “t", ylabel "y~

title "y vs t*©
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U, = ¢  s/n (1) - ¢ s/mit)
2. 7
-1 ., -1 .

M_g/ - -¢ Sin (f) - _C_#S/m(Z/f\)
2 4

&/f/'mj Cos(24)= oS (A -Sin“CF) = /—251},2(/1‘)’

Sin"(#) = [~ cos(as) = - cos(2t)
2 2

7—4( &Zot/—c !CC‘(/M(.S'.




Uy = < S/'lq (ﬂl’)

1 S S
U= ¢ & eos(24) - & s/n(at)
4 % v4

s - S
SRy + T cosoh) - e sin(24)

Us ¢+ & cost
7 s q

/*/i’m o V/aé/’z 07( N feifor/s,

) Eau .
f e sin bu du = ———— (asin bu — bcos bu) + C
J a“+ b

e .
[ e® cos bu du = ——— (acos bu + bsin bu) + C
a“+ b

N a -2X :
oy s (ez sim(r) = € [-Z sin (¢) - ‘03(4‘3]
/0

s _ -
Mlzr - 7; [ffICOS(Zf) + CfSI.n(Z)f)]

- 7’7[ [_f—_j (- (0S(2h) + 25/'n(14) - Sin(24) 'Zfas(zf))J
-

‘/T [ 3cos(2£) + Sin (21‘)7

Z
MS = f §_ [J (os(1t) - € SIV)(Z'?")J




i e
S Cr oy [L (“(05/243 +2sin(24) + S'n(24) + 2za;(z,f)>:f
¥ Tl
A+ -4 |
=¢ + & ZCOS(Z/f) 1 38, (z;/)]
v 20

. \//) <Y, ot U, CosCGt) + UgSin(A)

= g:f [— 2 sin@) - cos(t) |
/0

-1 = ,
_% cos(t) - c [-3 cos(at)cos(t) t sin(1t) cas(/r)]

0 Use Cas(x-/s))(r US< Sinla-3)
[ A

} C—/T

4

S‘/'Vi(jf) 7 g;jf_ (05(2.){')9.;4(2‘3 t 3514(2#)5;;1(4‘)

Cc

-7
=< /‘75/}40‘) -2cos(t) - Scos() t S’s/n/»f)]
26

+_§-_f [3 Cos (24 -4) - Sin (Zz‘«j)]
20

- _g'_f [—7c03(ﬂ+ 5,'/)(/1’)] * ('j [3(03(2[‘)‘ Si‘h(z‘)]
o
E ﬁi [‘?[KOSH)Z — —é/ 6_1605(/)
20

(C> )/(1“) = c]ef t G Cos(t) + (G sm(x) - ;// C—/{cos(z‘)




fusyL ouj/ ot ((/H/)'oél“ll)/:

clear, clc
syms t

vyl = exp(t); y2 = cos(t); y3 = sin(t);

B = [0; 0 ; exp(-t)*sin(t)];

wl = [yl; diff(yl,t,1); diff(yl,t,2)];
w2 = [y2; diff(y2,t,1); diff(y2,t,2)];
w3 = [y3; diff(y3,t,1); diff(y3,t,2)];

A= [wl, w2, w3];
W = simplify(det(A));

ul d = det([B, w2, w3])/W;
u2_d = det(fwl, B, w3]P/W;
u3_d = det([wl, w2, B])/W;
ul = int(ul_d);

u2 = int(u2_d);

u3 = int(u3_d);

y = yl*ul + y2*u2 + y3*u3;
simplify(y)

ans =

_e'cos(1)

Wow!

(”3 /V/m03(ﬂral/{$.‘ /4‘5 onwV] I}" d7[ o{ga%(/

y(j) Cc e C,cos(H + C smlH)

@) /Oow’ffé'u/ﬁff ; Mﬁ/hi MATLAB as in 2 4,

clear, clc

syms t

%homogeneous-solutions

yl = exp(t); y2 = cos(t); y3 = sin(t);
g = sec(t); %nonhomogeneous function
B =[0; 0; gl;

wl = [yl; diff(yl,t,1); diff(yl,t,2)];
w2 = [y2; diff(y2,t,1); diff(y2,t,2)];
w3 = [y3; diff(y3,t,1); diff(y3,t,2)];

A= [wl, w2, w3];

W = simplify(det(A)) %compute Wronskian
ul-d det([B, w2, w3]P)/W

u2_d det([wl, B, w3])/W

u3._d det(fwl, w2, BP/W

W= 2e
ul d =

e (cos(t)*+sin(1)?)
2 cos(1)

u2_d =

_cos(t) — sin(r)
2 cos(t)

ud _d =

_cos(t) + sin(r)
2 cos(t)



-1 3 Smt)

M‘ = £ Ml - _il u 2:65(-’7‘)
ZCOS(f\

oo o1 - sin(t)

/
3 2 sl

L o )
e |
— S Sin(t) k.
U, = J = 0{2 fl 2“8/” -3 /r) [Cos(/f)]

1,
S BRI R 9012 7 A AR
4z { 2 Yees) oz o2 /”[COS/”QI
. T )
. \ - e e — 0/2‘ — C (f J
/f z ¢ (os(s\/s "LZ‘ 5(#) = J Leas (0]

- ZLSM[ﬁ F sin(t) /,. fcos(t)]
2

2

T T
= L 5 s - _/f zas/)fhs;hu)]

€
2
_— [(05[)(') 5/1’1(}{'):[ /zq [Cas(/l—)l

PR

0

7 s
1 - A
QY= 6 o ooty + gord + £ [ Ly b
[

e —————

— /f cos (1) + s;n(ﬂ] [c@s(f §w1(;[—:“ [cos(h]
Wheve A € ( z ) ’)




(4> /VZOMOjM(aMS‘- /{‘LS mn 42 aéow}

1 -A
Vd) = ot Gl r e

(é\ /arﬁ'cu/mf ; L/ﬁms VATLAR

clear, clc A =
syms t | o e
%homogeneous solutions ,
yl = 1; y2 = exp(t); y3 = exp(-1); (0 ¢ e '
g = csc(t); %nonhomogeneous function 0 e e
B =1[0;0; dl;
wl = [yl; diff(yl,t,1); diff(yl,t,2)]; W= 2
w2 = [y2; diff(y2,t,1); diff(y2,t,2)]; uid =
w3 = [y3; diff(y3,t,1); diff(y3,t,2)]; -
A = [wl, w2, w3] -1
W-—=-simplify(det(A)) Y%compute Wronskian sin(z)
ul d = det([B, w2, w3])/W uz d =
u2 d = det(fwl, B, w3]P/W o
u3_d = det([wl, w2, B])/W _&

2 sin(¢)

u3_d =
ei
2 sin(t)

U, = |- CSC(ﬁ = = n ICSC(A‘) - Cof (z‘\]
(1/51'#»3 a f‘aé/c o7C /‘rlfa'jra/s)

)l

—/Vl [C5C(/f7- 6011(/1‘)] \ 7(mr o<A£< Il

I s
[ —~
J‘ S}h[s) 0/3 O < //0 </

1

<
N
|
N

L0t <7

N~



~

trt ;7
: y//Jf): —/14 [[Sc(ﬂ—(of(,f)] 1 .g_f oz ols

0

£ <

-1 €

r £ Jm”/‘ ) 04T
4

2 1 C3 Cﬁf - /p, [c_sc(,{)" Cof(z‘ﬂ

1‘ j_ =S _/f /{' s
1 & < p/g 1 € € 0/6 ) o<,fz<]‘/'
Z )z Sends) zZ |y S.n(s)

Mode: = [esctr) - cov‘(/f)] = /n[escih) + Cov‘(zf)]
&2 0=/, [esctr) + cotD] + [a [esetd) -cot- (D]
=2 0 =/ ([csc(f)f cot($) [cscm—co%uﬂ)
= o=/ (esith)- cofid)

= [ = CSCz(ﬂ‘)’ (0712(/1‘>

<=2 |+ cod *(t) = cscl ()

2, /
<7 ¢ o3 (7 = a2
/ 5./',"7.(){_) th [71‘)

= Sl T cos™(#) _ .’L
Sin(f) Sin'(£)

/qnswm/ could use [ [csc(/f>+ Cov‘/f)] ns tead

/




07C “/k) [CSC(Z‘)’COVZ(JL)]) aV\O/ &rs/am’{’d; C,

(0%/0/ Usc /m Cselh) + cotlh) a s f%c
¢sc(4,) cm‘ét)

oAvisery cse(h) + cot(h) s a comstant
7—Ac ansite tn Ths form (as i dack of $he Look)
A/fr/s Vhis Veym consistent with ¥he of by Ferms
0 the /w/:‘cm/qr 50/ t'om.

/\/0ch : fo/a/oVL A ;amc//'mq I'hlfo/(//'l/lj aAn /'MVzcjfoz/;
A
5ac4 7 7(4‘) = f/{ (osA(f—S} CSC(S)p/s) over

0

on terya] (a, ), Mere are Thre

Commmc/s ‘0 MATLAB o acwm/oﬁ’s/ Th/s .
subs () trapz(). ard infegral (). T each
case, o Veclor Yor The x-an's mterval (¢, ) s

0.01; %keep interval open
a+d:0.01:b-d;

C"cm{fo/, Sucéas %



4 I/CC/W 0; 7%( S a2 /mjﬂ must éc CV{QV‘(Q/
{oy y/ﬂ. It e veedoy for (a,4) [ s mary

(@W’)PV)VLS (57;/)0074({, mor¢ 0(('((,{,/4)[</,/¢7L>)

7L'4< §Més() VMY%M/ 1S /roA/Z/'yZ/vr/y /W§

%fmc—a/;‘s(. fm/oz() anol /wvzrim/(\ arc ;/(7

/C(SYL. /414 ()CGW;/&/( AF (004 M"‘(fAOJ /‘S 63{(/214 4(/04;

f / 0 7L7£l ‘Vl (S y(t)=3—exp(—t+ 7 /2)+In(csc(?) +cot(r)) + _“; cosh(7 —s)csc(s)ds

&hO/ (/Sbﬂ@ ]: E T/z

Subs()-

clear, clc

a=0; b= pi;

d = 0.01; %keep interval open

t=a+d: 0.01 : b-d;

%-yc—is-an-example -homogeneous-solution

yc = 3 - exp(-t + pi/2) + log(csc(t) + cot(t));
syms s X

t0 = pi/2; % tO is in (a,b)

intp(x) = int((cosh(x-s)*csc(s)),s,t0,x); %function to plot
yp = subs(intp(x),x,t); % create the vector for yp
plot(t, yc + yp)

xlabel ("t"), ylabel("y")

grid on

i ?%/s cocle e kes

](a;/e\/ff YLO yun




7//0/02(7 1

m¢ﬁm/ﬂ

clear, clc

a=0; b =npi;

d = 0.01; %keep interval open
t=a+d:0.01:b-d;

% yc iIs an example homogeneous solution

yc = 3 - exp(=t + pi/2) + log(csc(t) + cot(t));
t0 = pi/2; % tO is in (a,b)

yp = zeros(1l, length(t)); % preallocate memory

for 1 = 1:length(t) Y%create vector for yp
upperbound = t(i);
h = (upperbound - t0)/1000;
X tO0:h:upperbound;
y = cosh(upperbound-x).*csc(x);
yp(i) = trapz(x,y); %integrate y from t0 to t(i)
end
plot(t, yc + yp)
xlabel("t*), ylabel ("y™)
grid on

[ ,///////// _ f'/:/S c‘oolc

2r = | runs m/mOS’L

i 7 1 /Hff&mfnheuMQ

P d Same plot as
/ _ ;fayﬁ Sués(\

t
clear, clc
a =0; b =pi;
d = 0.01; %keep interval open
t=a+d:0.01:b-d;

% yc is an example homogeneous solution

yc = 3 - exp(-t + pi/2) + log(csc(t) + cot(t));

t0 = pi/2; % tO is in (a,b)

func = @(x,c) cosh(c - x).*csc(xX);

yp = zeros(l, length(t)); %preallocate memory for speed

for i = 1:length(t)
%create yp vector integrating func from tO to t(i)
yp(1) = integral(@(x)func(x, t(1)), t0, €(1));

end

plot(t, yc + yp)

xlabel("t"), ylabel("y")

grid on



T4,$ (00/4 a/so

yuns a/mosf
"lqs Y[&V) {‘cfﬂcouséf

Noir a///o/o/s atc identical . The ,‘n;‘(gm/()
method has 5/.'3H// [ess code, duf Involurs the
owkword € function declatation. The Sunetion
Lr Cosh(t-s) csc(s)ols was 7@' r'ca//1 coscn as th
u//chouno/ £ s also in The mvlzfmn/ f 4
rm/)/ function Lke y ()= f fan (@ ofs wer < 1s

Lo Jlid, Hen just memser s gnd
incearat (e, ©. <)/ o

/\/ai/( V”/orv‘ 7{6/)/ goﬁ/ Vlfoydz(> cmc/ /.M/sz/q/(),
SUMCYZ/'VMfS f%( V/(/éouwé/< 7L0 ) <o quf



0 %rvq{,'am ‘s /ocrz(wmm/ " Lackwarh v
njéy/- fo-left Both MATIAZ funciions
Seem do bordle s mm%//. The sels()
me hod avoirs wse of for logs, dut s ot
recommendeof Secause of 7«/ factors

The infegrel methd wnl] bt useo for
/)mé/(mg #7, %9 Lfow.

F;m/m %< a!ollfl amo/ c/s;',qj //DZO

7 e
V(@)= ¢ qeosth » Gsntd) + < r st 1

o

_éf cos () + Sm(ﬂ} [Cos(f w,(,f]} [costh]
-yl = ¢t g
Use MATLAR o ofs the rrsl of 74
%'ffzrm ration



clear, clc

syms t cl c2 c3 s ans = ¢+ 6
yc = cl*exp(t) + c2*cos(t) + c3*sin(t);

ypl = (exp(t)/72)*int((exp(-s)/cos(s)),s,0,1t); ans = ¢1+¢;
yp2 = -(t/2)*(cos(t) + sin(t));

yp3 = =0.5*(cos(t) - sin(t))*log(cos(t)); ans = €} —
y = yc + ypl + yp2 + yp3;

subs(y,t,0)

subs(diff(y,t,1),t,0)
subs(diff(y,t,2),t,0)

1\
N
N)

n
"
W
e}
)

y(oﬁ Gl

:
ylo) = ¢, v g =/ o
\/I'(o>= ¢, - ( o 63:—2—{
. A‘e_s
y(ﬁfzg@f w4 essih) —gsmm ‘£ ) Ca—sar”/‘
_ /Ef Cog(z‘) } s{n(ﬂ] B Z/[Cos(f)“g’h(’f)]I"‘[cog(#ﬂ

clear, clc

a = -pi/2; b = pi/2;
d = 0.01; %keep interval open
t=a+d: 0.01 : b-d;

/77/4 7l/f/3 N cl = 3/2; c2 = 1/2; c3 = -5/2;

yc = cl*exp(t) + c2*cos(t) + c3*sin(t);

t0 = 0; % tO is in (a,b)

Y%evaluate integral from t0 to x, where x s in (a,b)
%thus intl is a vector of t as it varies from a to b

func = @(X) exp(-x)-/cos(x);

intl = zeros(1, length(t)); %preallocate memory for speed
for 1 = 1:length(t)

Y%create yp vector integrating func from t0 to t(i)
intl(i) = integral(func, t0, t(i));

end

ypl = (exp(t)/2).*intl;

yp2 = -(t/2).*(cos(t) + sin(t));

yp3 = -0.5*(cos(t) - sin(t)).*log(cos(t));
y = yc + ypl + yp2 + yp3;

plot(t, y)

grid on

xlabel "t°, ylabel "y~
title “d3y/dt3 - d2y/dt2 + dy/dt -y = sec(t)*



d3y/dt3 - d2y/dt2 + dy/dt - y = sec(t)

85

451

351

2571

1.5

i A
?i <L )r' < 2

-0.5 0

-7 g
4§5am( 'g‘/{'<2
7ry5447 f12y1 (2’\

[5') /YZUW’IOjcntOUSI /Z;m/m # Z agm/(,

(2

\/C(in‘ C, +
(0 /arv‘rcu/ar:

clear, clc

syms t

%homogeneous solutions

yl = 1; y2 = exp(t); y3 = exp(-t);

g = tan(t); %nonhomogeneous function
B =[0; 0; dl;

wl = [yl; diff(yl,t,1); diff(yl,t,2)];
w2 = [y2; diff(y2,t,1); diff(y2,t,2)];
w3 = [y3; diff(y3,t,1); diff(y3,t,2)];

A= [wl, w2, w3]

1
€

W-—=-simphify(det(A))

ul d
u2-d
u3d d

%ecompute Wronskian
det([B, w2, w3])/W
det([wl, B, w3P/W
det([wl, w2, B])/W

-1
r (z €

U s /'/13 NAT/ A7

0 e
0 €

W= 2

ul d =

—tan(t)

uz_d =

e~"tan(r)
2

ud_d =

e’ tan(z)
2



[ d S
(//3(/1‘)= Zy e ?Zan(s)&/s

%
\//’(A = Ut Tt Ytk

+
- /Vl [COS/:AK 7 _z_ff/; e—S7lan($)o/s

f
+ g;] ( @s ay,(s\O/S
1.

2
6

(C\ y@‘): ¢ - Czej 1 63514 /s [Cos(/f)]
ZL

b ’ t
+ é_( e > fan(s\o/s . < Y €S7Lom(s) ds
2t Z )1

0

é/§( MA'VZA'B VLO 0/0 fl{ O/Z';g(r(nYll(ﬂr//'(/n 7[0

A<terimine ¢, Cqpy Coo



clear, clc

syms t cl c2 c3 s ans =

= * * = = _z
ggl :C%o;(ggs%%? " esTert: 61+10g<§) te e/t teze
yp2 = (exp(t)/72)*int((exp(-s)*tan(s)),s,pi/4,t);
yp3 = (exp(-t)/2)*int((exp(s)*tan(s)),s,pi/4,t); ans =
y =yc +ypl +yp2 + yp3; » =
subs(y,t,pi/4) e/t —cye

subs(diff(y,t,1),t,pi/4)
subs(diff(y,.t,2),t,pi/4)

ans =

CQeH‘4+C3e 4

. 7 )
o / gq (’/‘fj Cl 2-/h(7:7‘_£>
7 -1 :
5 M c, [ = ]
R
274
2¢,¢"" =0, ¢,=0
=D - ,
Cgéwi AN "/7) CI-/;Z—/”?_E
c = 3-h(%
_]‘+7r/1/
y(/f‘) (//;) + /h [COS(/)/I
1 7 d
¢ € e’ fan(s\o/s . < €S7Lom(s) ds
2 ]77 ~ /4

/m[(osofﬁ = —/V'[(O—S,(/)Z = ’/V)[Sec(/-)j

and  costt) o for L <4< 7



Ao, ~fn(F) = Ja () = [ (72 =

/f’) 272 = ;/__/n(7—>

/o@ From mMATLAB:

clear, clc
a = -pi/2; b = pi/2;
d 0.01; %keep interval open
t=a+d=:0.01:b-d;
yc = 3 + 0.5*1og(2) - exp(-t + pi/Zd);
t0 = pi/4; % tO is in (a,b)
Yevaluate integrals from t0to X, where xis—in(a,;b)
func2 = @(x) exp(-x).*tan(x);
func3 = @(x) exp(x)-*tan(x);
int2 = zeros(1, length(t)); %preallocate memory for speed
int3 = zeros(1, length(t));
for 1 = 1:length(t)
%create vector integrating func from t0 to t(i)
int2(i) integral (func2, t0, t(i));
int3(1) integral (func3, t0, t(i));

end
log(cos(t));

ypl }
yp2 (exp(t)/2).*int2;

yp3 (exp(-t)/2).*int3;
y = yc + ypl + yp2 + yp3;
plot(t, y)

grid on

xlabel “t°, ylabel "y
title "d3y/dt3 = dy/dt = tan(t) "

d3y/dt3 - dy/dt = tan(t)

2r P /o/vVL ovevy (—”Z | /ZI>

-10 1 I I I I 1 I
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2



Note W[-x,le&l - £

% Compute Wronskian ans =
/%AV'[ A3 clear, clc

syms X

yl = X;

y2 = X"2;

y3 = 1/X%;

W= [yl y2 y3; .-
diff(yl,x) diff(y2,x) diff(y3,x); -.
diff(yl,x,2) diff(y2,x,2) diff(y3,x, 2)]

simpllfy(det(W))

></ XZ; S’( fww; q ;umJameMYZa/SfVl &5 §o/qu/'o’VIS.

>’<(>‘>: C, X+ (le r (S—;

=

S’I‘VIC( X>O’ 67(401?[/'774 4ecom¢s:
rrl —_/ no 2 ! 2_ - 2
>/ 1 > 7/ >?7_7/ + e 7’ X
/

/fVL \//o- M/X 7 (”27‘2 ' MS(_i\
Us< MATLAS for fle (’VVV)/MVZQVZ/'VWS.'



/0.

Us

yl

wl
w2
w3

. Yf/x) =

B =

clear, clc

sSyms X

%homogeneous solutions

vyl = X; y2 = x™2; y3 = 1/X;

g = 2*X; %nonhomogeneous function
B =10;0; dl;

wl = [yl; diff(yl,x,1); diff(yl,x,2)];
w2 = [y2; diff(y2,x,1); diff(y2,x,2)];
w3 = [y3; diff(y3,x,1); diff(y3,x,2)];

A= [wl, w2, w3];

W = simplify(det(A)); %compute Wronskian

ul d = det([B, w2, w3])/W
u2_d = det([wl, B, w3])7/W
u3 d = det([wl, w2, B])/W
ul =-intCul_d)

u2 = int(u2_d)

u3 = int(u3d-d)

y = yl*ul + y2*u2 + y3*u3;
simplify(y)

f:u
5

= exp(t); y2 = cos(t); y3 = sin(t);
[0; 0 ; dl; )

[yl; diff(yl.t,1); diff(yl,t,2)];
Ly2; diff(y2,t,1); diff(y2,t,2)];
[y3; diff(y3,t,1); diff(y3,t,2)];

A=[wl, w2, w3]};
W = simplify(det(A))

%compute Wronskian

ul d = det([B, w2, w3]PD/W
u2_d = det([wl, B, w3])/wW
u3d . d = det(fwl, w2, B])/W

/C;’VW/ H §/, )’c(’{): glc'r + Cz(ds(/’) + & S/n(t)
[e# 7//, (4) = Ut r Uy Cos(A) + Uy 5in(A)
f'hﬁ MAT L AR :

clear, clc

syms t g(t)
%homogeneous solutions

W= 2e
ul_d(t) =

e (g(1) cos(1)> + g(1) sin(1)?)
2

u2_d(t) =

_e™" (e'cos(r) g(t) —e' g(z) sin(7))
2

u3_d(t) =

_e™" (e'cos(r) g(t) + e g(r) sin(t))
2




Y, - é j('{)

N

UZ = «Z{ [—ras//f)-/ 5//«7(/1‘)]3(/‘)

MSI - ! [* cos(t) - S/V)(/f)]3(,{f>

PR

% glf 6—33 (s) of s

0

=
1l

A
L(Z: El—J [— coS(SWJ-s[//,(s)IS(g)o/g
f
1
(43 - i L [ cos(s) - s/'p,(s)l 3(5) 0/8
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clear, clc

syms t g(t)

%homogeneous solutions

yl = cos(t); y2 = sin(t); y3 = cosh(t); y4 = sinh(t);
B = [0; 0; O; dl:

wl [yl; diff(yl,t,1); diff(yl,t,2); diff(yl,t,3)];

w2 = [y2: diff(y2,t.1)7 diff(y2.t.2); diff(y2,t,3)]:
w3 = [y3; diff(y3,t,1); diff(y3,t,2); diff(y3,t,3)];
w4 = [y4; diff(y4,t,1); diff(y4,t,2); diff(y4,t,3)];

A= [wl, w2, w3, w4d]
W = simplify(det(A)) %compute Wronskian

ul d = simplify(det([B, w2, w3, w4d]D/W)
u2 d = simplify(det([wl, B, w3, w4d]H/W)
u3_d = simplify(det([wl, w2, B, w4d])/W)
ud d = simplify(det([wl, w2, w3, B]D/W)
ul = int(ul_d) %integrate above derivatives
u2 = int(u2_d)
u3 = int(u3_d)
u4 = int(ud_d)
y = yl*ul + y2*u2 + y3*u3 + y4*u4;
simplify(y)
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clear, clc
syms t g(t)
%homogeneous solutions

yl = cos(t); y2 = sin(t); y3 = exp(t); v4 = exp(-t);
B = [0; O0; 0; gl;

wl = [yl; diff(yl,t,1); diff(yl,t,2); diff(yl,t,3)];
w2 = [y2; diff(y2,t,1); diff(y2,t,2); diff(y2,t,3)];
w3 = [y3; diff(y3,t,1); diff(y3,t,2); diff(y3,t,3)];
wd = [y4d; diff(y4,t,1); diff(y4,t,2); diff(y4,t,3)];

A= [wl, w2, w3, wa]
W= simplify(det(A)) %compute Wronskian

ul d = simplify(det([B, w2, w3, w4d])/W)
u2_d = simplify(det([wl, B, w3, wdpPH/ W)
u3_d = simplify(det([wl, w2, B, w4])/W)
u4_d = simplify(det(fwl, w2, w3, B])/W)
ul = int(ul_d)

u2 = int(u2_d)

u3 = int(u3_d)

u4d = int(ud_d)

y = yl*ul + y2*u2 + y3*u3 + yd*u4;
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