Pre-clage Warm-up!!

What are the roots of the polynomial

vd —~ Lv2z + 9
a-3,-3

b. 3i, -3i

c. \3, V3

d. V3,3, V3, \3

e. None of the above.
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5.3 Homogeneous equations with constant
coefficients

We learn:

e More about the characteristic equations for
linear d.e.’s with constant coefficients:

e The derivative as a linear operator on spaces
of functions

e Repeated roots again

e Complex roots

e Euler’s formula eAit} = cost + i sint




Repeated roots of the characteristic equation
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Review of what to do:
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Example (like questions 1-20) @
Find the general solutionto Yy - (wj” +QJ =0
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Why does this work?
The differential operator D =
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Write the differential equation on'the left as
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We just did (D+V3) er{-V3 x} =
Next: (D+V3) x er{-\3 x}

::b(x > I3y e T
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L a- 3% An independent set of solutions to Cb—>>§=0
Is:
A
maf Patl) L xe] =

bosis 4%%&7“8 1%@'*5 >J =Q .
T3 coud pee betn Ay pumber X,




Review of complex numbers

We can deduce Euler’s formula if we know
N2 =-1 power series expansions of e”x, sin x, cos x
W t I b =a+ib
aSe may represent complex numbers z =a + i yin 4,‘84,@9> Q‘@)j ’
pomts in the p\lane 3
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The modulus or absolute value of z is ‘
|z| = V@A2 + bA2)
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- b The complex conjugate of z=a +ib is
The argument of z is § = Taf a ‘
Z ~ a- vb

Nofe. Zzz; = Z

Polar form: we can write a + ib = r (cos &+ i sinf)| Roots of poTynomlals W'th “real coefficients
o occur in complex conjugate pairs
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Euler’s formula e =09+ snY
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Questions

Llet z=-1 +1i
1. Whatis |z| ¢
a. -\2
b. 1/2
/c. 2
d. 2

e. None of the above.

2. What is arg (z) ¢

V4

V2

. 314

21V/3

None of the above.



Question like 5.3, 27-36

Find the general solution to ﬂ(3>~ ﬁ”Jr %j -
given that this equation is
(D+1)(DA2 - 2D + 2)y = 0 ~@ D J(?/Bj
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For a complex root z =a + ib of the
characteristic equation we get a solution

L b )x X \
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The equation probably has real coefficients and
complex roots occur in complex conjugate pairs,

O ~
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is also a solution. The two solutions
) s bx o gih bx

are alsg independent solutions spanning the
same sfpace.
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What do you think the general solution is of the
following equation:

(D= 20+2) y-0

Note that rA2 -2r+2 hasroots 1 +1i and 1 -1i.

A g e coix + b sink /

X <
b. aefiesx § bxe& Wx+ cesinx+ dxe sinx

c. ae’ 3% + be*sinx

d. None of the above.




Question:
What do you think the general solution is of the
following equation:

(d=20+2)7y -0

Note that r"2 -2r+2 hasroots 1T +i and 1 -1i.
< _}) X
a. a e wix+ be Sinx
4 >
b. ac X + é)X@ 001)(+(,@k§m><+0(x6 Sinx
&~
c. ac’ s K + bxe“ca'x + ceX s +dxe sinx

d. None of the above.




Page 300 question 36.

One solution of the d.e. is given. Find the general
solution.

IyAB) + 11y” + 4y’ - 14y =0, y = eA{-x} sin x
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Page 300 question 42.

Find a linear homogeneous constant-coefficient equation
with the given general solution.

y(X) = (A + Bx + CxA2) cos 2x + (D + Ex + FxA2) sin 2x.
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