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Exam 2 review:

To solve a single differential equation, for exam 2, use Ch 5 meth-
ods:

A.) If you have an!Euler equation, z?y” + azy’ + By = 0 where «, 3 are

constants, use simple 5.4 method (guess Yy = |a:|’" breaks into standard 3
cases, see 5.4 handouts ). P /07 n oy =

B.) Suppose you are interested in the solution near x = ¢, then we can find

(1.) exact solution sqlution by solving for the series SOlUtIOl’l (ex: see 5.2
handout) (g’ fc,\m w’iu_( A, = L (ﬁa Ny )

g| (2.) An a.pprox1mate solution by determining the first few ternis in the

series solution (ex: see 5.5 part 2 handout) a
o=, LA R4 GE £ - %»-GK\(

R

Determine if zo is an ordinary point, regular s1ngular value, or 1rregular
' singular value.

e

< : : . . , i
PRI zo is an ordinary point, solution near zg is X2 yan(x — x0)™. f

%
E If To 1S a regular s1ngu1ar pomt solut1on near xg is 222 Oa,n (x — ).
When (and where) do you know when solution ex1sts?

What are the subparts of these problems?

Look at theory including existence, uniqueness, domain of solution, linearity.



Cn & Gppret St ‘3\ a X4 a ™ 4— K, k”"ﬁt B
5.5: “Sotve z%y” — z(2+ )y + (2+ 22y X}p( 2
- Ak

1))
p(z) = _ﬂ?m;’fl = —2E2 Thus zo = 0 is a singular Valu\é.g/\/-/ ‘S”ﬁv\
5
LWP{JI" *

2+“: also implies zg = 0 is a singular value.

g(z) =
zp(z) = —(2 + z) and x%g(z) = 2+ z%. Thus z¢ = 0 is a regular singular value.

Suppose'y = Y ..o anz™ " is a solution. WLOG assume ag # 0 (otherwise one can reindex the
summation).

Then 3’ = 320 y(n+ r)azz™ ™! and " =Y oo o (n+r)(n+r — Laz" "2

oty — 2(2 +2)y' + 2+ )y

=223 (n+r)(n+r— Dagz™ 2 - (22 r?) n_o(n + r)a a:”""’" L+ (242830 jans™tT

{ Zn =0 (TL+T) Zn 0(n+7‘)a’ $n+r+1

£ Y e D Ty ot
-

= Ymwon +1)(n 41 — Lfonz™™"

=Y 2sin+r)(n+r—1)-2(n+r)+ 2]ana:+’" — E;‘f:l(_n +7 — 1)an_12"" 4+ 250, oz "

=TJr(r—1)— 2r + 2apz" + [(1 +7)r — 2(1+r) + 2ayz"+t Arapzmt!

+22,{n +r)(n+r—1) = 2(n+7) F 2a,z™" — Z25(n + 1 — Dan_12™*" + B3 500 22"

= [r(r — 1) — 2r 4 2)apz” + ([(1 +r)r—2(1+r)+2)a; — 'rao):c’""'l
+Z2 ([(n+r)n+r—1)—2(n+7r)+2a, —(n+r—1)an_1 + an_am””

=[r? —r—2r+2aoz” + ([r+r>—2—2r + 2Ja; — rag)z !

5 6|—E°° Hl(n+r)n+r—3)+2a, — (n+r—1)an_1+an o)zt
/
! /

= [r? — 3r + 2)apz" + (m zm 1

+En_2(un2 +%n4r?—3n—3r+ 2an — (n+71—1an—1+ an_2 Z2hT =)
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