
Demonstrationsuppgitter 6

① Los differentialekvationen

y'(x) = ey* sinx

↳ing : Detta ar er separabel diff.
ekr

.

↳= et sinx

Se-wdy=/ sinx dx

-e-y =-cosx-C

e-7 = cosx+C

-

y = (cosx + C) dacosx+(>0

Sar: y(x) =
- I(cosx + 2) dacosx+C >0

.

8 Lis y(x +y = 2x +x- x

↳ning : Denna evation Kaw losas med hialpa

integrerand faktor .



Integrerande faktor ar e)1dx = ex+C

Vali C= 0 ach multiplicara ekvationen med ex

exy' + exy = 2xe + x2

&(ey(x) = 2xe + x2

Vitr ey(x) = /2xe dx + /x2dx =

= + (xdx =

=
+ exe-)2e dx

=

+ 2xe
+

- Le + C

vi fir
y(x)

= xc-x
+ 2x- 2 + cex=

= ( + ()e- x
+ 2x - 2



③ Ls begynnelsevardesproblemet

S j((x)
= 3 -

2

y(1) = 1

genom
at forst gra substitutioner w(x) =

y*/x
-

↳swing: Vi fir y(x) = xu(x) och y'(x) = u(x + xu'(X)
.

Vi skriver om problemet med hjalp or u(x) .

u(x) + xn'(x) = w(x) - wix2
Xu = -

1 och n(1) =Y = 1
ulx)2

Denna ekvation kam Isae som en separabel evation
.

x =-

Sudn=(- dx

u = - 1x + C (dix <0)
3

u = -h1 + = c = x = 5

Alltsa u = - 1x + 3

u(x) = 1 - 3mx

u(x) = YEhx =

-> y(x) = xu(x) = xY5mY(x- 0)



④ Lis differentialekrationen

y"(x) - 4y'(x) + 5y(x) = 0

dar y(0) = 0 och y'/0) = 2
.

↳iny: Ekvationens Karakteristiska ekvation

22 - 4r +5= 0

v = 2 = VT5 = 2 = i

=> y(x) = ex)(cosx + Dsinx)

Vi bestammer Coch D med hjlp ar y(0) =0

och y'(0)= 1
.

y(0) = e 20((csO + DsinO) = C = 0

y'(x) = e2x . Dsinx + e2x . Dcosx

y'(0) = 2DsinO +DcosO = D = 2

=> y(x) = 2e2xsinx Irser

y" - 4y' + 5y = 0

10) = 0E Yy'c01 = 2



Inlammingsuppgift 6

① Berkna samtliga losningar fill differential -
ekvationen

y'(x) = y(x)(1 -y(x))
.

↳ing: Detta ar en separabel ekvation .

- = y(1 -y)

Sytydy = (dx =

x + c

e
⑦

Vi berakwar * med hjalpar partial braksuppdelning

(-y) = y +

B
=

A

e1-

y

=> (B-! ( !
x+ c = (dy + (tydy = )ydy -(,4

1

I
=huly) - ely-1)

C beror pa
om yc0 ; y<1 eller Ocyc1



Allts: In 151) = x + C dar Car Konstant

da
y

<0
, Ocyc1 och

yxl .

IyE ) = ex+= Ae* dirA=e O

& = Ae dar AFO

y
= A ex(y-13

y (1
- Aex) = - Ae

=>

y
= 1 dar A*O

Vi behover ocks: Kolla
y

= 0 och
y

= 1

I da vara rakwingar ovan inte furkar)

Man kollar enkelt att y= 0 oc y
= 1 ger

losningar .



8 Lis foljande differentialeku . Fullstandigt .

& y"(x) - by'(x) +10y(x) = 0

⑯ xy'x + 2y(x) = 4daxx0E
y(1) = 1

.

Sing : y"-by' + 10 y = 0

har karakteristisk ekvation

r2 - br + 10 = 0

r= 31/510 = 3 = i

=> y(x) = ex((cosx + Dsinx)

⑪(xy'(x) + 2y(x) = 4 d x >0

y (1) = 2

Vi soker forst den allmanna lisningen



xy'k) + 2y/x) = 1 .

Vi losermed hjalp
ar integrerance faktor .

⑧ y'(x + 2y(x = 42
Integrerande faktor or e) Ed = e2hx _x

Multiplicara * med X?

x2 y'(x) + 2xy(x) = 1

-(x2y(x)) = 1

x2y(x) = (1dx = x + C

=> y(x) = 1 + E2

y(1) =2gery(1) = + + ( = c+1 = 2

=> C = 1

Allts? y(x) = 4 + e loser differential to .



③ ↳s foljande differentialeku . fullstardigt .

⑧ y"(x + 2y'(x) + 5y(x) = e
- x

⑥ y"(x) - 4y(x + 4y(x) = e2x

Listing : 8 y"(x) + 2y'(x) +5y(x) = e
-x

-

Lat oss first losa dut homogena problemet

y"(x + 2y(x) + 5y(x) = 0

Dess Karakteristiska ekvation ar

22 + 2 + 5 = 0

och v = - 1 IVF5 =-
11 Si

Darfor y1
= e

- Y (A cos2x + Bsin2x)

Vi soker un em particular lisning yp
tik y + hyp + 5yp

=

e
-x



Vi
gissar yp

= &e-x

yp
= -Ge

-x

y = Get

=> yp + by + 5yp = xe
- x

-2xe45dex=

= 4xe-x
= e

-x da4r = 1

Allts yp
= je- ar an particular

lisuing och Iisungar tile

y" + 2y' + 5y =

e
-x r pa

former y
=

yp
+

y
=

e
-

+

e
-x /Acos2x+Bsin2x)

③ terse borjar viued def
Long e

y" - 4y' + 4y
= 0

k
.
E 02-40+4 = 0

v = 2 =V4 = 2I
dubbelrot



Darfr ar ya
= Ae +Bxe2

Vi gissar en particular lisning up till

Yp" - 4yp+ 4yp = ex

Vi forsoker med yp
= 2xex

(badeeach been ,ger losminge

yp = 2xxe +
2ax22x

1

yp
= 2xe2x + 4axe

*
+ 4axe4+ 4axex

=2xe + 8xxe + 4axex

Insattning ger

y" -4y +4yp= Gre+
8axe - 4axe

- 4) Zaxe+ Laxe) +4ax* =

-2xe= ex om
2 = 1

Alls
y

=

yp+Y = xe +Ae2 + Bxe2


