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8) X(T-%) (0< %< W) In een reekn clie enkel sinussen bexox

| =4 9ede¥\meerd, enkel Sinussen-» oriewen %

- L

o Lo L0
=~—-S P(x)smnxdx | 1= ’S (x (T~ x))sinnxa X
= "So TX SINOXOAX—- T So ¥2sinnxdx

SN 1N
=2 [ "‘——‘A“f\) ]o *ﬁso,cosmo\x + ?ﬁ‘\(_y C.O.th?l“o

- , ot || "%\Soxcosnrdy
= T coSnW )"“‘ n*[&\nnx]o + n o cosSng m\‘ C:csmnx)o ni(_@&ﬂ"‘l‘]c
B3~ T '\)" 1)

IsinBY | | | R
= (—‘(x\w = (sl »c‘“; + ) X €lomN ! | | , |

A A A
(3) berexen de reexnom A- a3 +-3-33 ...
: b3
w
Hsm’g' §\n.q[*‘__ =3 .Q(“\:L

= Sln 3 a7
i
e swwﬂfw«+ z) .C-ﬂ)

vq.\ Q(\),‘-‘— cosx (0¢ x< M) n een reelkn UCn sinussen

QW . ‘('_'4)"*4"‘__ A S‘W .
bn= 'TFSo cosxsinnxdx n o SINXCORNRAX
(‘Z* po.r'he.le \f\x&yrok\e\

g&& \\'ﬂ ' (-«)"/e'u,__s |
HANEAN B I s W 0 COSXSinnxAX |

‘“F: . n(t 1“ 4\
=> Socosx.smn XAx = ——;\;—L,f—
—_// T

§ = |
F"’“ nea U\n -4 Sin(2nx)

fxy x€ Jo,uC
%.OA X O, M | | L N I O

—
-

oOn(A +1)

= | —T/ (enkel voor even, oneven = o))
(?,n
Lan Ll
Yn*+A
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@2\ Q(X) = {(‘L-\’ K o0& x <Y oV C_q‘q'l
o) -4 & x KO
/ ‘/ Oo - :\__ F(x)dx—- ——S (2i+?_~,x)dx =y
, . 2 -4
-5 \ Y @ = d\J (& &)
du = OAX @Z\JA | SN § \
a ¢! ~ AN LK T
an = KSO(’Z*BX)COSL'—“)C\

\

WX
390 ficas ﬂn)d?‘* qSoXC..Ob(t\—l—) Ax
C5) &Y
-3-W
= /k%‘—:{f o sin ( )d)( = L““')" (( _nf\ \

VT W
—;"—‘?-- S:\sin (h ) Ax ~ &1 So)‘.S\h(nb\‘ Ax

— ﬂ‘x Y
o N BUE N (eSS G oDl

+V\’.‘.‘Soc.03( r\ux dX\

- TOREVI R L S EE W S ) .
o
?w Ys 2 1=

WXy )
n=q (T ( (“")n\ 4)C0§(Q{L} .) X 7\?\' (R-3L- ‘\\“S\Y)(QQ"))
_ T xe-yolulo wC
T A X ~O
3 x -4, Y

- WS{x<oO
O wgT

ey ) 0 - {01

Qo A W

———

——

, 1 <) ~
2. 2w Ny Q("Xd?‘ = ag.1oc\ﬁfi4?rgo AAr =
T 2 nnx 1)
Qn = :‘T;SQ x:cosnxdx = %[l—%\———l o

n*
(3

+|L % coanx 1% - [1;'%7\3 sinnx 1% = )" =, B
Cp = %So x*sinnrax = :{‘T” Cx? C_OShX _l ;Yxn"- Sopiavis 30

: E cosnx e = '—,:\',(-4) +§‘F;3((_ﬁ'v-q)
A E’?LT s+ (-q—’-(-;—\:s\r COSnX + (W—hz (GO~ - T (- -ﬂ“))

Ao )



Lineaire differencioaluglingen

@ 2%-ode  dif NG

y' 4 oalx)y = R(x) ()

o, R:U=m (V€ A open) gegen  continue Concxien
en y de onbexende finckie.

R
Steling: Alle oplossingen van *) @ gegenen door
= e P (c+9§ Re’Su) ck€ R wi [l elenrig

® 2-e - orde
\1" « al(x)y' tolx) =R (x) (= «)
o, b, R » gegewen continue_fonckien en Yy ce onbrkende
Als " + alxd)y'4 blx)= 0 (% « *)

noemen e, de \JS\ homoge.en e o
2 oploss'mgen Qa, P2 von (xx %) & {onaﬁ,‘ho.r\keu_jk
gencemd &n Fee®m  fazc¥®y of =Y

Steuing:°Zij %a, %2 2L onafhanveljie oplossingen son (& « )
=> Alle oplossingen’ van (F¥) van de verm

Cala + Yo, Ca,Cz € R willexesnrig
-— .
= algemene oplessing

° Als Yo één oplossing van de Niex-nomogene ugl (« «)
Alle oplossingen vari (+ #) gegeven deor

caa *C¥®ae W% CGc.em
Yo wordt een porticuliere op\oss\na Senoemd

dws a) alg oplossing v.d. hamogene vg)
b) één particuilere oplossing wan (f « )



® 1-orde mer constonte cosflicid nten

y'4 py' tay =R (1) p.q € R

a) Homoogene Vgl : M+ py'tqy | =0
Khorakteristiexe veelkerm = P(x):= x>+ px + q =0

: S_’gg»_\-l,-mg 1OAA, Ay = 2 verschillende voortern von P
=y jpgM¥ | A% onafhankedijv & splodsingen
AoX

© Ao dwbbelworiel vanp => € xe*** 92 snofhankelijke opl.
© (atib) compiexe wortels =) e cosbx , e sinbx

b) particvliere oplossing
2 methoden: - onbepooalde coéf Cuondoag)
~ verlaging van de orde
- operotormexhocle

" aqpy'ray = e™ (eFae Clcosox +S(x)sinbx)
a,bem®, C.S,./~ polynomen (SFQQd N N\
° G+1ib . geen wortliswan P = I gore portiwliere opl-
Yo = e (Co(.x)c_osﬂ)x + Sel\sinbx)
cies Co,So £ N

° or ib_ enkelvovdige wortel ves => 3 particoliere opl.
o (X) = xe™ (colxicosbx «so0(x)sinkx)

o o4 ib  dobbele weortel (b=0)
= y"' —2ay + al y=e™ R alx)

Yol= I o®% Co( x)
G 4(x) = §§ cx)



4.a) yM o+ uy -5y = x*

o) alg _opl van de homogene:

Xt +Ux -5 = (x+3)(x-4)
alg opl: Cae i+ el | G, CeE R

A Ao

o) _poartficsliere opls von niet-homoagene :

‘\0L= b=0" Y

=> 3 Eort opl Lvan de vorm
Ny = kx4 px + Y
Lk + 4 (Lax+ B -5 (4x? +@Bx «~ry) =X%?

= (~5x)x? 4+ (Bx -5 % + (L + Y4 -5Y) = x*

-Sx=1 o
Rk -53= 0O =D A = ?%
e + 4B -5Y=0 B = =%
-uz
L Ty
alg opl hom
c) alg op\ossing van de niet homooene wl = + alg op! poud .
® Ax_ - _ uv
q(ﬂ:c,,efs" *C-;,C*-—{"—’T.? 215
1.1) {x"\:'*'?.xy -1=0 over R*
4(Xo) = Mo g talx)y = RO
c:){\{'f%\/ =% o.(.x)=’:3?'
y(¥Xo) = Vo Rix) = ~i

v (x)-= e:sa (c+ SQQSQ’)

T 2
& e’-“\.d (C + S:\i’t e'\Y\X )

4 .
=%t (c+x) , ce R (clogemene Op]oss\n%)
c bepalen door de beg‘m\:oomcmrde y(Xe) = yo => c uindlen
A
Yo = Ylxol = %3 (ct Xe)e=> ¢ =%} yo Yo

e T R S N



2.3) { v! ‘1\,
\4(03 ’\ « N Lb\- o

koroxteristiexe yeelxerm A% +) -2:=0 =)

= )V\ = -2 1\2:-1
=) Y. ()= —'Lx Qalx) = e* “(x) = C«C—lx-tc_q_ c_*
YOV arcae Lo [se] yweBe
\"(o\=0 => ~2C4 4 Cy =0 C’L’;S
‘5) \ln* we\, =0 W e\‘K =2 )\Q‘ +(,01:O =) >\,\=(C,Q i /\\9_7.—1(/\)
opl wvende Asin(wx +4) A, « €N =2 _c.e'PX et W
¥? 4 w? = (x- i) ¥+ i)

mgemene oplo&s‘mg : Q4 SIiNnLOX | + Cq COSLOX

Ca,Ce &R
(niex homoge 3 !
u 1 - 2A
-2 Nty = S+6e
a) \os homogene op
b) \os niex = homogme op: gty = op
(J) WA e DRy o=
koraateristiexe veerxerm A% 44 =0 =% Aq,, = %1
FARE2 Yalx)= sinkx W2 ()= cosx
)8 / T
o . . . -2x
pasrticuliere oplossing = i) Wa (k) = e7*5C ‘ \
Q. % op weex dlax de okoglude duk
M YWa 4 V4 = 6T oQk gpOk-Moexen Len
YCe 2,4 Ce™ 26"
e aﬁ%aeid@/:ﬁz—g; = V) Se ™
Nan k’(’q(x):e—‘z“c

i) Qq_{xy C' Yo' -9 =

. -2
=) ‘PLY): (4 Siny CZCOS X+ & e ¥

~



@ a8 & 1,3,4,¢,11.14 14-12- 16
44) y'-24 4y = (xea)eT v e* 4
@ ¥ara\teristiexe veeltrexrm
x?2 62X €1 =0 -
h 1 ('L)
= (x-)%
22 y= c,eX+ c,&€xe* , caER
® Particvliere op\ossme van de niek- homogene
A(‘zcnder\UV.
4. yi= ey = (x+1)&
0D = (xx + B
e.?'x (4 (x4 p) +‘-\é\ - Ylax« ) - 9—*,*(°‘ X+(.55) ! f’—u(X+’!)

Mo -U 4 oL = 4 ks {*-—«
Y4B tUR —Up-24 €p =7

=2 \i = (X- 1)&?—‘

l)—. \":
. \{UO: -1

3

© Alg oplessing van de  niex homagene oplassing

<
Ny = Cae¥+ coge® + (x-er*+e*E — 4

4.3) {\l“ s e ax?_4
\‘(e)—-—-— ‘C0)=

® x*-9x=e

= (x)(x-2) - e ot el
Walx) = e®% = a4, R, ()= e**

® porticuliere oplessing van AR Niek- NOMOQeNne. yeelterm
(14,4 S(z_

Y= 4()\\ N XQ_ -C

\‘l\ __2\4\_;

. X
92Ce®™ «2Ce* «Ucxer*-2(Ce? r2¢cxe? )=

=)> C,:%_ Q,‘(x\z" i

° \1"~2y‘=x"' -4 = P(a)



2> Vo) =% C(x)  mex C(x)j 10&‘)@ raad Aln ‘P(‘()
(steling 19.4.3(2))

A
©

-
Pox)="xd - 327« §x

© augemene opl  von de Miek- homogene

b3 8
L R L. “A A A4
V(x)—C«*Cze t Z e ":Xz'—qxz-th

Thaorie Bc&peuuns po.rhcu\\ere oplossmg van q“*p\,'*qv- R(x) ()

@\Jer\o.o.mg van de orde  (maex niex perse conoonte. codffciénten)

° Repoold de p&rtam\»ere oplo&,; van de homoaene.
o Stedl \=Y¥2Z (2 is een nievwe r%nbexende\ E 9

‘P(x\z (29'(x) + p ke(x)\?, wz“mue (elp + YW)q
1 Yeo (dpor nom ogjene
op O&SII’IS .
\e(%) *0 V¥ % |
= 2" = l.?.%‘(x) + p£Yx) )? - RO (* )
Rx) Lix)

~

© stel =2" (w:= nmewvwe onbexende)
2Q'(x) + PWU‘))Q R(X)
YE'S = Qx)

=2 AN orde n @

uc+(

° Bepaau op\oss'mg»\) van de T erde gl

2 2'=% & 2239 opluon (%)
=) \gS‘\’ oplossing van ()

@ operossmesnede => mex conptonse coePPiciénten
SAe) * X* 4 px t Q=0 2 verschillende wyorteln

A= oaxib Ag=o-io

. ax Lot ’
=) \\’(x)z sihbbxe— SR(,C) e | cesbbok -E‘M&_SR“-)C Su\btd‘\’.

Stelling = 12ij W) Jf?‘r;. opl \:qn N Ay = R

2 -¥a
= M= Lf\’i-,\q pary opl van (ﬂ%
—AL
@D M+ A, ceel: W(x)- 5( SR(E)Q

~ A Y R(E) e M)
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7.4) X‘{“-("P\')‘)\" +y=0 15-12. 116
Q)=> \=e* is een oplossing (som yon de coeffidenen’s O)

b) \"- ("1)()\,‘ E —:‘-; = 0

g = erz = eX2" 2« (Zex—('\;x)ex\z‘ =0
X
2= o wH(2- u-=o
=i
@'+ (5 )u=o0
x-A
'S—i— _ -x+lnx -X
U= e - e = Xe
7-=SXC_—K= -Xe_ -\-SC:* = (—X-“)&-x
w= X IV e”‘o\x
du=dx v=-e=° =2 \= =%--
algemene op\ossing-. Cie* + Calx+1) Cq,C. ER

(oej‘eninger\ voor vono\oog: @1,2,3 ©®Pe,37 )
7.2) (4-x*)y"-2xy' + 2y =0

) \y=x {5 een oplossing (op 2ont )

i Ly (o
k) V'~ @a-x) t had) = O
’lx’-
N= &XZ =D xz" + (').— )2"—-
2l=0 =7 LL'+(~—4,13\L (o)
Qo2 L 1% L .l 2
LL‘;e(S,‘ ,\*;) 2. 2nx —\n (x?-1)
___"___
= (x2-a)t

2= Stx’ N = - S%Cx“ T\x’ i S (x "M‘
’S x* "’Sx A

= —org*onhx
N = Z - xorshomhx

"

=2 Ngemene, op\oss’mg‘- . X + Cy (4 - xorStcmhx\

C1.C.7_ 68



73’ \{"4'7_‘\'0;\)(\,"—\’ =0
sinxy!
- =0 =

g 2= NUeosK + 2sinky'—Jcosx =0

a) = = Sin%
sinxz " + (2¢co5 x + Ltanxsinx )2' = o

b)IN = sinx2 =>

X
I) U= 2' w =+ ( '),COS e QEOJ\X)LL =0
SIN» )
C_OTE:_ 5\ , i 5 A . -—
~LdFinx HEDE = =2 JariedSint s SSK

dxosX

w= e
sinX
4 &*2‘“(cosx
|| gos®X
- sin*Xx
- Su = stcos?r _(_A q —cosX
Z w = Sin2x sintx — 971 T Tsinx
m) = —cosx- xsinX
i Cq:,C€W

akgemex\e 0\9\0&5\(\3' cis\nx + Cyo(-cosx-sxsinx)
LX+3
_8_\ v - ( = )\t "'(x-\--1 )‘i= (x+»\\eu

X+
a) cugemene Op\oss‘mg van de homogene \18\

=e* (som yan coeff =o)

al
b\\l =€.K?_
2o+ (- B3 ex)2 -0
2'= W
=W - xL-t-'\': o
A
w = esm = KeA
2= B 4 x . y=e (4 1x)

=> y=C.e® < e +x)
b) porticmliere oplossing van de Miex- nomogne

N= e'xZ
3 .
252"+ (227 - 5T e7)2! = (e )e®*
s U= 2"
\ i U _ r
W » == - (x+~Ale
‘an

Ki—‘\ SLX*’L)C

tL...e-

= (K""\)S (&-\—'ﬂ

2= Su = xe* => y= x**
<) Oplossing: van de rek-homogene

Cae” « cfeX( B ax)+ Xe*7
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