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Fourier Series

® | et f(x) be a function with period of 2m, then its Fourier Series is

co

f(x) = ay + Z(an cosnx + b, sin nx)
n=1

where ag = — 7 f(x)dx,

a, = if_nnf(x) cosnxdx and b, = %ffﬁf(x) sin nx dx.

® | et f(x) be a function with period of 2L, then its Fourier Series is

co

()_ Z( nm b _TLT()
fx) =ay,+ ancosLx—l— nSlan

n=1

where a, =", f(x)dx,

a, = %ffo(x) cos%x dx and b, = %f_LLf(x) sin%xdx.

® | et f(x) be an even function with period of 2m, then its Fourier Series is

co

f(x) = ay + Z a,, COS X

n=1
where a, = iffnf(x)dx and a, = %f_nnf(x) cos nx dx.

(Since b,, = 0 for all n) (cosine Fourier Series)

® | et f(x) be an even function with period of 2L, then its Fourier Series is

co

nm
fx)=ay+ Zancoij

n=1

where a, = iffo(x)dx and a,, = %f_LLf(x) cos%x dx.

(Since b,, = 0 for all n) (cosine Fourier Series)

® | et f(x) be an odd function with period of 2, then its Fourier Series is
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flx) = z b,, sin nx
n=1

where b,, = if_nnf(x) sin nx dx.

(Since a,, = 0 forall n) (sine Fourier Series)

® |et f(x) be an odd function with period of 2L, then its Fourier Series is

co

ni
fx) = b,, sin I X

n=1

1 rL .
where b,, = Ef_Lf(x) Sln?x dx.
(Since a,, = 0 for all n) (sine Fourier Series)

® [mportant trigonometric identity

) 1+ cos 2x
cos“x = ———
2
., 1l—cos2x
sin“x = 5
_ sin 2x
sinx cosx =
2
_ sin(x + y) + sin(x — y)
sinx cosy = >
_ _ cos(x —y) —cos(x + y)
sinx siny = >
cos(x —y) + cos(x + y)
COSX COSY = 2

® Usual trigonometric integral

_ sin(Ax) x cos(Ax)
fx sin(Ax) dx = PP P
2x sin(Ax 2 — 22x%) cos(Ax
fxz sin(Ax) dx = Az( ) + ( A?? (4x)
cos(Ax) xsin(Ax)
fx cos(Ax) dx = 2 + 1
2xcos(Ax) (A%2x? — 2) sin(Ax
fxz cos(Ax) dx = 12( ) + ( 13) (4x)
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Functions of multiple variables

® Second derivative test

Assume that function f(x,y) & its 1%t & 2" partial derivatives are continuous

in a region containing (a, b), such that f,.(a,b) =0 & f,(a,b) = 0, then let
D = fix(a,b) f,,,(a,b) — fr,,(a,b)?, so that

(@) IfD>0and f,(a,b) > 0, then f has a local minimum at (a, b);

(b) IfD>0and f,,(a, b) <0, then f hasalocal maximum at (a, b);
(c) If D <0, then f has a saddle point at (a, b);
(d) If D =0, then no conclusion can be drawn.

® |agrange Multipliers
In order to get the extreme value under certain constraint, we have

Fx,y,z) = f(x,y,2) —1-g(x,y,2)
The solution (x,y,z) of equations F, = F, = F, = F; = 0 will help us find
the extreme values.

Line integral

® For scalar function

b
| rayds=| rE@y@)Irold

b
[ reynds= [ ra@y@.er ol
For a curve given as r(t) = x(t)i + y(t)j, its arc length is

b
s(t) = j I @ lldt

In addition, the shortest distance from a point S (x,,¥,,%,) to a plane whose
equation is I1:ax + by + cz = d, is given by
lax, + by, + czy — d|
VaZz + b? + c2

® For vector field

b
f Fdr = f F(r(®) ' (O)dt
C a

In its component form, it can be written as
f Fdr = f Pdx + Qdy + Rdz
c C

3
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® Fundamental Theorem for line integral

| vrdr = () - @)

where Vf = fii+ f,j + f;K
® Green’s Theorem

ﬂDde+Qdy=jfD (g—g—g—i)dfl

Surface integral

® For scalar function

ﬂs f(x,}’;Z)dS=ﬂ;) fr(u,v)|Ir, x r,||dA

For a surface given as z = f(x,y), its area is the integral of

as = 622+ 22+1dxd
(6x) (ay) Y
® For vector field

ff F-dS = ﬂ F(r(w,v)) - (r, Xr,)dA
S D

® Two properties

i j Kk
aéa OR 9Q\_ (0P OR\_  (0Q 0P
lf =150 5 = (G5 G w)it G 5)
P Q R
_ OP 0Q OR
leF_g-l-@ %

® Stokes’ Theorem

f Fdr = ff (curlF) - dS
C S

Leellons 4 g

® Divergence Theorem



