Standard complex stuff

0 + 2km 0 + 2km
— 19 n-o_n .. .
OZE (- re ] " =r™(cosnb + isinnoh) Vz = \/F<COS n +isin )’
mr {keZ:ke[on—1]}
e? = eVl = e¥*(cosy + isiny) Inz =1Inr +i(0 + 2km);,

e? =cosz+isinz

{k € Z: (0 + 2km) € (—m, |}

sinz = %(eiz — e‘iz); cosz = %(eiz + e‘iz)
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smhzz%(ez—e 2); coshzzg(ez+e %)

sinhz = —isiniz;coshz = cosiz

Z1+ 2y =21+ 2y, 2y X Zp = 21 X 7

Calculus stuff

Analytic: uy = vy; u, = =0y

Entire: Analytic in C

Harmonic: wy, + uyy, = 0; vyy + vy, =0

Exact differential: df (x,y) = Z—i dx + Z—f}dy

Given u(x,y) to find f(z) = u(x,y) + iv(x,y)
@ Check harmonic: uy, + uy, =0

@ Letf(z) = [f'(2)dz = [(u, — iuy) dz

ff(z) dz = fbf(z(t)) Z'(t)dt:t € [a,b]
c a

f(z) is analytic, C: zy — z;:
Z

f(z) is analytic, € encloses zg, anti-clockwise:

1 f(2 2mi
f(2)dz =f f(z)dz f = -1y
.[C Zy (Z _ Zo)n ( 1)| f ( )
Sequence & Series stuff
Znit <1 convergent had
Aim Z+ {> 1 divergent s = Z a,(z—2zy)"; R = %1_r)r010 "
" =1 inconclusive n=0 ntl
Taylor series: f(z) = Lnzo- f ™ (20) (z — zo)" In(1—2) = = Xpz1 - 2"
D" on+1 . _ 1 2n+1
ez — izn San Zn>0 (2n+1)| SlnhZ - ZnZO (2n+1)! 1 — lz <__12
! (= 1) — 1
nzon Co0Sz = Zn>0 (2n)' coshz = an()@ZZn zta anzO a

Ordinary differential equation stuff

Giveny' + A(x)y = B(x)
%(f a(x) B(x) dx + C);
a(x) — efA(x)dx

Given P(x,y)dx + Q(x,y)dy =0

.OP _ 00
@ Check exact: 3y = 9x

@f;cP(u,y) du+f0yQ(0,v) dv==C

Given g(x,y,y",¥") = f(x)
@ Solve y,, for f(x) =0
@ Let ¥, be a linear combination of terms in the
closed set of the terms in f(x), compute y,, y,’

Qy=yn+¥

Given u,, u,, to find u(x, y)
Qu=[u,dx+h(y)

ou a(fuxdx) ,
@ _’V ay dy + h (3’)

@u=fucdx+ [h(y)dy

Givenay" +by' +cy =0

(0) (0)

Clerlx + Czerzx &1 * ) yl eee yn
yn, =1 e™(Cix + Cy) n=r;ar*+br+c=0 W= #0
e (Cysinffx+ Cycosfx) r=a+tfi J/1(n 1, Yr(zn 1y
Change of variables:

Given Zl oa;y® =

x
k m;—1 n k y =v
i=1 j=0 i=0 =1 Y
y'=e""

u

e

2 1

v — e Uy

Given ax?y"

Cix™ 4+ Cyx™

yp =x"(CiInx + C,)

x*[C; sin(BInx) + C, cos(BInx)]

+bxy' +cy=0
rnED
n=r;ar’*+bB-ar+c=0
r=a+tpi

Solutions linear independence:




Partial differential equation stuff

Partial integration:
Let all constants C,, = f,, () for [u(x,y) dx

Given au,, = u;
u;(x,t) = (Asinkx + B cos Kx)e_a’czt +Cx+D

Given azuxx = ut;u|x=0 = C;u|x=L = d;u|t=0 = f(x)

u(x,t) =c+ %x +2) 1 ky sinnL—nx e_(T

nmwa

) t;kn :%fOL(f(x)—c—$x)sin%xdx

Given Uy = €2 tyy; Uly—g = Ulx=p = 0; uli—g = f(X); Uele=o = g(x)
Qulx,t)=2Y7"1 sinnL—nx (an cos%t + b, sin%t)

a, = %fOLf(x) sinnL—nx dx
® 1 L .. Nhm
b, = Efo g(x) sin—=x dx

Given uyy + uyy, = 0; Uly—g = Uly=q = uly=o = 0; uly=p = f(x)

ulx,y) =2X21 (dn sin%x sinh%y) ;dy = mfoaf(x) sin%x dx

Given P(x,y, wu, + Q(x,y,wu, = R(x,y,uw); uly,—o = f(x)

P(xyu)  Plyu) REyw)’

D dx dy ou {Q dx =Pdy

@ Substitute u(x,0) = f(x) to find F(t)
@ Find u(x,y)

Rdx =Pdu; Rdy=Qdu
Q@F(fQdx—[Pdy)=[Rdx— [Pdu=[Rdy— [Qdu

Given equ, u,, u;]
@ Letu(x,t) =X(x)- T(t)
QfX,X)=gTT)=k
@ Reduce into ODEs
@ Find X(x), T(t)
® Find u(x, t)

Fourier stuff

Given f(x) of period 2r

Dfx)=ay+Xn=1 (an cosnTHx + b, sinnr—”x)
1

(a0 =/, f(0) dx

r
1 7 nm
@1a, = ;f_rf(x) cos—x dx

b, = %f_rrf(x) sin%x dx

Given f(x) for x € [0, 7] to extend evenly to period 2r
@ £ () = g+ Ziter (@n cos 2 )

ap = %forf(x) dx

a, = %forf(x) cosnr—”x dx

@

Given f(x) for x € [0, r] to extend oddly to period 2r
flx) =Y, (bn sinnr—nx) b, = %forf(x) singx dx

Calculus identities

d(sinx) = cosx dx

d(cosx) = —sinx dx

d(tanx) = sec? x dx

d(secx) = secxtanx dx

d(cscx) = —cscx cotx dx

d(cotx) = —csc? x dx

[ secxdx = In|tanx + secx| + C

[a*dx=—a*+C
Ina

JInxdx =xlnx—x+C

[ cscxdx = —In|cscx + cotx| + C

1 — cin—1 - _ -1
f—mdx sin"tx +C costx+C

[tanx dx = —In|cosx| + C

1 — -1 — _ el
fxmdx seclx+C csctx+C

[ cotxdx = In|sinx| + C

[—=dx=tan" x+C=—cotlx+C
1+x

Trigonometric identities

sin®x + cos?x =1

sec’x —tan’x =1 |

csc?x —cot?’x =1

sin(x + y) = sinx cosy + cosx siny

cos(x +y) = cosx cosy + sinx siny

sin2x = 2sinx cosx

cos2x = cos?x —sin?x =1—2sin?x = 2cos?x — 1

2tanx 3tanx—tan3x

1-3tan2x

tan2x =

tan3x =

1-tan?x

sin2x _ 1-cos2x

tanx =

_ |1—cos2x
1+cos2x sin2x A 1+cos2x

sin3x = 3sinx — 4 sin3 x

cos3x = 4cos3x —3cosx

sinxsiny = : [cos(x —y) — cos(x + y)]
cosxcosy = -[cos(x —y) + cos(x + y)]

sinx cosy = =[sin(x + y) + sin(x — y)]

N RN RN

. . . xt x+
sinx £ siny = ZsmTycosTy
x+ X—

cosx + cosy = ZCOSTyCOS—
.o X+ . X—

CoOSx —cosy = —2 sin =% sin*=2
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