
Math 39100:Feb.27.2023:LECTURE 9

Exam1:Monday, March 6 (1.2, 1.3, CH2, 3.1, 3.2, 3.3,33.4)

A

time: 5.0.1.D.Ewith constant Creff:(Homose).

ay" +by' +

cy
=0

rt
soln:y =e

Chor Poly:ar +br +c =0

r=ac
b2-4ac >0.

vi = v2 (Real distinctRoots)

Vet

y =c,e++ Cze
-

we
Yz

Y,

W(y,,Yz) = I "I to
(i) Y, and ye are linearly indept.



(ii) 34,,423 is a fundamental set ofsolutions.

(ii)y =C4, +CrY2 is the general solution.

-P(t)dt
Abel's Themem:W =c C

$3.3 Complex Roots ofthe characteria polynomial

12: b2- Yac <0

b2 < 4ac =) Roots are Complex conjugate

r =x +Bi

V =x- Bi

e

r =xBi

soln:y =cet=c*silt
at IBit

=Ce.e

↳Fart"a F is
=[

Note:

i2 = - 1 !

eix-tixe i3 =-i

i 4 =I



=1 +
+ +it...

=1 +ix - -
+*,+..

=-..) +i)
cos(X] Sin(x]

eix =CoS(X) + i sie(x) -Erler's Formula

r =x IBi

at it
soln:y

=Ae c =Ae**[ (os(3t) +isin(t))
=Al() +Bisin(t)

=> e

Y, yz

Gen. Soh:y
=C,4, +C2Y2

=Cecs(t) +c2etsin(t)

3 =et(2,x(t) +(2sin)+))

r, =x +biand r2 =x- Bi

rit (x+i)t Yz =ett
(a-Bilt

y, =e =e
=C



y =A4, +BY2

=A+i)t +Bek-i)t

=Al*I* +Bet. eit

=Ae** ((0)(t) +isin(t))
+Bet(((t) - isin(t))

=Aec(t) +Betcd(Pt)

iAe*sin(t) -Bietsin(t)

=(A +B) etx(t) +(Ai - bi)exsin(t)
un e

C, 22

y =cetc(t) +cret sin(t)

Solve y" +y =0.

Char. poly:2+ 1 =0

r=1i =0 li 2 =0

B =1

y =(,etc)(t) +(ex+sin(t)



y =C,cos(t) +(2 sin(t)

eg. solve y"-2y' + 2y =0.

Char. Poly:v-2r + 2 =0

r =t)(2)

e
Deers(t)+( sin (H)

IVP:y"+ yy =0,y(0) =1,y'(0) =- 1.

char. Poly:v2 +4 =0

r = 2i =0 12i

↑ 4
A

y =(,x5(2t) +(sin(2t)



y
=
- 2,sin(2+) +2ccos(2+)

y(0) =1=
y(( = -1 =) - 1 =2c =t

Sain:y =cos(2t) - Isin(2t)

$3.4 Repeated Roots:Reduction ofOrder

(ase 3: b2-4ac =0
-

a one root.

what is the general solution?

Char. Poly:v2 +4r + y =0

(r +2)2 =0

e,=ert_e
f=r repeat



Q. What is the second inden. Soln?

Using D'Alembert'smethod we seek the second inden

Assume thatthe
Sohn: general y =CY, letc=v(t)

Sol a frretin of
t.

y =v(t) y,

- It

*=v(t) i2t - Ve
-It

G =v'e* - zve

-2+

+ 4vey
=velt-zuet-zu'e

- It

-
- 2t

+4ve=v"et-que
- It

plus in y, y' and y" intogiven eq.

v"et-yet+ we+ 4 vet-guett

+ Yvet =O

Vet=0

=>v" =0

-> v
=2,

E+C



- It

Soin:y =V4, where y, =e

y =(Ct +c)et

=>y =Cite+(et

For Repeated Roots:the general solution:

y =c, ty, +(24,

Char. Poly:2-r +4 =0

(v -) =0

I repeated root.

y =C, et +ctett

y
=tCett+Gett+ Gtet

y(0) =2=



y((0) =5 =I =I(z) +(2

I - 1 =a
y =2et-tet

mary:S.O.C. D.E withConstantcosts, homogeneoy:

3-1 i) Ifr=i =M:Gen. Soln: Y =Cie*+Ge

3.3(ii) if4, m =K:Gen. John:y =e* ([,c0s(t)
+(2sin(t))

-iii)ifVi =V2 EIR:Gen Soln:y =Get+Cetert

Afine:Reduction of Order.


