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has one arbitrary constant, C




The general solution of an n” order o.d.e. has
n arbitrary constants that can take any values.
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In an initial value Eroblem, one solves an n™ order o.d.e.

to find the general solution and then applies n

boundary conditions (“initial values/conditions”) to find

a particular solution that does not have any
arbitrary constants.
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by “direct integration”’
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l.e. also works for higher-order o.d.e’s. Here, second order needs
two integrations ... giving two arbitrary constants (A and B).
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First order linear o.d.e. — use the integratil_lg factor method

P(x) dx
Multiply the equation by integrating factor

to give —-C-i-(IF y)=IF O(x).
dx

Then integrate both sides with respect to x,

giving I ly= IIF O(x) dx.

Finally, divide by IF toget y .



y

d
+P()C)y=Q( E};(IF y): IF Q(x) ‘ 010
1 = Jroe| —|IF y=[IF O(x) dx. 0290
divide by IF‘ top

3%
X — o aa’
& f&-—a =X ekt |ylh= 3
fim
= = sip ) = """"L =
T P
PO - "-‘-'E'_ -
TP = -Q__,S k. . S -Qlan..
- diNE Lo B
c P >
Multiply 1 ds oty-1 .. d [13} s
equation; * ™ X A | %
Integrate: L4 = %+vC . 4° w + Cx (q%mk utm&ﬁ




(ﬂ%w mtu&}‘

\.j 5 )(L-h- c."j._ ;
Particular
" ' - 'ﬂ - \
solution Me. (=8 when

with y(1) = 3 4
= N & iE N

. BEWRK

| ~e.

Pabitehd Sl 13

L)

H10
p290
bot




H10
p296

top

Second order linear o.d.e. with constant coefficients a,b,c

It 1s called a homogeneous equation because the RHS = 0.

Setting y = A €™

g1VeS am’ +bm+c=0

(the “auxiliary equation”)

Then m= ;a( bi'\/b2 —4616)

gives three different cases ...
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i) real different roots m; , my and |y=Ae™" + Be™|,
OR
11) real equa] roots m]: ]’nz and y — (A b Bx)em;x |

OR

111) complex roots
m,,=ptigand ‘ y =e"(Acosgx + Bsingx ;I |
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¥ ii) real equal roots M= Ny
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Second order linear o.d.e. with constant coefficients a,b,c
It is not homogeneous since RHS i1s not zero.

Steg One

Solve the corresponding homogeneous equation to get|y = Ycr
This is called the “complementary function”.

wtep Two
The general solution of the full equation is ,

Where Yps is a particular solution of the full equation.
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general solution y = ycr + ypg

Find ypg by substituting a trial form into the full equation
and equate the coefficients of the functions involved
(e.g. €, x°, cos x, etc.).

- L& - *_AM of Yps
k e

kx ... 1CxHD

- ... Cx’ i iDx o+ IE
k cos ax OR ksin ax C cos ax + D sin ax

keﬂ.f Ceﬂx

Sum/product of the above Sum/product of the above
(k, a are given constants) (C, D, E are constants to be determined)
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general solution y = ycr + yﬁg

Trial form of PS
e -
1CxiD
Cx° + Dx + E
C cos ax + D sin ax

Ceﬂ.l'
Sum/product of the above

(C, D, E are constants to be determined)

ALSO

If the suggested form of ypg already appears in ycr
then multiply the trial form of yps by X until it does not
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