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us = efpat (y + Py)

LODElinear first ODE

= plattBy
a

.
(t) y + Golt)y =

g(x)
it = 0, homogenous =yet

standard form - ' coeff =

+Py IF . y
= SIF. Qat Saly . 2) fa .

It

integrating factor y . IF = JQ . IF de

: product rule
ODE y" = bylinear

Sandordes

Autonomous DE y" = ky* - non linear

solution curves never intersect y + P(n) y = f()

=>
Phase

portraitf

SODE
SHOOT

Ay" + By+ Cy =0 let = ert

y = vert

y" = pert

ert(Ar+ Br + C) = 0

↓ -

Cant be0 ↳Auxillary or
characteristic



HODE g(u) = ancu)y + An- , 2x)y(n
- 1)

+ ... + an(x)y + a
, (x)y

Wronskian

y(t)
= c

, y , (t) +(Yz(t) +... + GYn(t) W(f
, ,

+c · fu) = f
, f ... In

fi

- ( -1

Lg" + Rq +1q
= E(t) existence and uniqueness fr

all coeff continuous
i" +Ri+

= ↳
total sum continuous

to initial coeff + o

Homogenous ? equation = 0 only when all coeft o
-

y(x) = c
, y ,

(x) + (2yc(x) -
-- O linearly independent [finding non-trivial sol"]

Wronskian - O linearly independent

all functions are solution to the the same HOLDE linearly independent
i = c dat V=

-Ldi Reduction of Order
put

RLC La + Ri +i = El ↳ Yz(x) = u(x) y ,
(x)

↳ find yu) , y'(l) , Yi(n) & substitute

general sol
·+ overdamped DTO semgMc- -. ↳ find u(l)

,
add solutions = y(u)Grzek-1 linear

↓ critically dampedDo (0 ,
+ C,x + 13x2 ... ) gm ↳ Wronskian if needed (dependence)

t underdamped Do e(C, Cospa + sinBu)

ear [(C +2) CosBu + (G + (4) sinpu]

Superposition undetermined coeff
multiple

↳ addition of 1 solutions -> also a solution HONHDE

↳
homogenous ? -trivial solution exists y(u) = Yhomo "Yparticular

↓

assume y
=

Variation of Parameters when no clear substitution
-

(can be used for anything

Y condition

RH5



Laplace
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24xf(t) + Bg(t)] = xF(s) + BG(s)

#2 Time Differentiation ESf'H)} = SF(s) - f(0)
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Complex
Sets and Functions
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⑳ f'(z) exists for points around zo too

↳ if not
,

it's singular
-

-eg
. (U ,

vare harmonic conjugates of each otheruHarmonic Functions Harmonic Conjugate must satisfy carey riemann

= F(z) = u(n , y) + iv(n , y) another
,

v- harmonic

d ↳ I -> analytic
harmonic? in domain D

for all C doesn't have to

analytic "harmonic conjugate of u" ze( be closed

(gz value of f(z) overContour integration ↑
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independence of path
Analyneeddoman Ifd = F-F F(2) -integral(a)
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Sequences and series
Geometric series : Sn =
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Tests of convergencewth term test
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f(z) = g(z)-

it
as

h
a pole of order (n-m) ifh>m
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Residue
Laurent series K = -1 term
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