130 Final Exam Cheat Sheet

Heating Problem

) m

% =—k(T-1T,) 1st Order Linear Use integrating factor, T = A%
T, = outside temperature = el Pla)de A is diagonalizable () = wmeM'vi + -+
) Separable: [ P(y)dy/dz = [ Q(z) ane* e,
Mlxulg Problem HomogEnFEous: dy/dx = f(z,y) = f(xt, yt) A is not diagonalizable Z(t) = a1 *'0] + aze™ (W +
) sub y = zV solve, then sub t7)
W =ciry — VTQ V=y/z where (A — AW =7
=Vo+ (r1 —ro)t Ezact: If M(z,y)+ N(z,y)dy/dx = ¥ is an Eigenvector w/ value
c1, solution mixture in 0 and My, = N, ie A
71, in rate (M,N) = VF then [ M + i.e. 0 is a generalized Eigen-
r9, Out rate J,N=F _ vector
L ) Order Reduction Let v = dy/dz then check ¥ = AT+ B Solve yp,
N other types 7 = eM b, 05 = ety
Inner Product Spaces N If purely a function of v, % = 7,3
1. (v,v) > 0 Furthermore, (v,v) =0 <> v =0 dv — vj; )?ﬁ =B
2. (v,u) = (u,v) Variation of Parameters: When y”+a1y’ +asy = F(z) = Xa
3. (ku,v) = k(u,v) F contains Inx, secz, tanz, y =yn+y
4. (u~+v,w) = {u,w) + (v, w) + L
- B i "+ P = " . e s
o]l = ) <<; 7;2 ernoutt Zi + Pa)y = Q) Matrix Exponentiation
CcoS™
(TR by 4 Py = Ol) = SDrg-l
- 7 Let U(z) = y'~ "(m) D is the diagonalization of A
Gram-Schmidt \ ‘fig = (1 - n) —ndy
T T Pl )U( ) = Q(=) Laplace Transforms
solve as a 1st order
= _Sw
U1 = T1 C’auchy-EuleT xnyn + Cl " lynfl . F fO f
T2,V Ay — 2t any=0
U2=$2—<2 ;>U1 il _ T v f(t):t n>0 F(s)= 2:,5>0
o] giess y = 2
2 Cases: f(t) = e, a constant F(s)==,s>a
m—1 1) Distinct real Toots y=ax"t + bx" f(t) = sinbt,b constant  F(s) = ﬁ’ >0
{m, V) r t) = cosbt,b constant F(s) = 7,5 >0
Up = Ty — Z 3 Yk 2) Repeated real roots y=Az" + yo f(t) = cos constan (s) sT4p20 S >
el v Guess y2 = x"u(x) fty=t"1/2 F(s)= z,5>0
J Solve for u(z) and choose ft)=46(t—a) F(s)=e*°
Variation of Parameters N one (A=1,C=0) f L[f'] = sL[f] - f(0)
3) Distinct complex roots y =  Biz®cos(blnz) + " Lif"] = $*L[f] — sf(0) —
" , Box®sin(bIn z) 1/(0)
F(z)=y"+y ( Lle™ f(1)] Lif](s — a)
yn = b1y (x) + baya(z), y1y2 are L.I. Llua () f(t — a)) L[fle™**

Yp = ur()y1(x) + u2(z)y2(z)
uy = /t - J2F( )df

t wly1,y2](t)
e

wlyr, y2) ()
Y=Yn+Yp

r

Series Solution

Y +p(x)y +q(x)y =0

Useful when p(z), ¢(x) not constant

eotn(x  —  x)"

Guess y =
x o n
e Do /nl
N oo (=1) 2n+1
sinz > %, STk

cosxT  y oo, %x%

—

Gaussian Integral

too —1/2(FT AT) _ 27"
-0 Vdet A




Complex Numbers

Systems of equations If wi = u(t) + w(_;E) is a so-
lution, 71 = u(t),z2 = v(t)
are solutions

l.e. Th = c1T1 + c2Th

\

Euler’s Identity e’ =cosx + isinz

Vector Spaces
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1,02 €V
v FHv eV
. keF kv eV
V1 + V2 = v + v
. (v1 +v2) +v3 =01 + (v2 + v3)
M eV,0eV |0+uv=v+0=1
VeV, d—veV]jv+(—v)=(—v)+v=0
VoeV,1eF|lxv=v
.YveVikleTF, (kv =k(lw)
. Vk € F k(vy +v9) = kvy + kvg
0. Vo e V,k,1 €T, (k+ 1) =kv+lv




