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Binomial formula

Directional derivative, n € R?, ||n|y =1

9
on o0h

2 1) = Vi(x)n
Symmetry of 2nd derivatives

f,IkIg eC Vk,ﬁ = f,xka:g = f,zga:k

Total derivative A:R? - R!, f:R? » R!

o o FOHV) = F(x) = Av

v—0 HVH2

Hessian matrix of f: R? — R!

VVF(x) = (far) b1

Taylor expansion for f:R! — R!

T(axo+h) = F(wo) ' (zo) + o h* " w0) + ..

Tangential plane T} (x) = T1(xo + V)

Lagrangian function of f with constraints

gr(x)=0,k=1,...,m

L(x,A1,..,Am) = f(X)+A191(X) + ...+ Mg (X)

Jacobian matrix of g : RY — R™:
Vg(x) € R™*4

Chain rule g: R - R™, f:R™ — RF

St = 5 f(gx) - B

= Vi(g(x)) Ve(x)

(x) = Jim 3 [FGx-+ hm) — £(x)]

Calculus 2

Divergence of v: R? — R?
divv=V-.v

Rotation, curl of g: R? — R3
rotg=Vxg

Laplacian operator
Af=V-Vf

Curve I': R! — R¢

I'={y(t) eR%t € [a,b] CR'}

Tangential vector

LA =)

Balance point, centre of mass
1
xs:—/xp(x) dv, m:/p(x) dv
m
Q Q
Moment of inertia

J= / r(x)2p(x) AV
Q

Steiner’s theorem J, = J; +||y|[3-m

Line integral, curve integral

b
[ 16 ds= [ pnen- I @l e
r a

Line integral, work integral

[ g0 -dx = /b g(v(5))-7/(s) ds



Euler’s identity

e'¥ =cosp+ising
Trigonometric functions
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Trigonometric relations

1= sin2x+0082x

sin(z £ y) = sinx cosy + coszsiny

cos(x +y) = coszcosy Fsinzsiny

sinz +siny = 2-sin <a:2+y) - COS (

cost = % (eit +e_it)

sint = % (eit — e*it)

Fourier series

flx :—a0+ ap coskx+bysinkx =
2
k=1

with Fourier coefficients

27
1
ak:—/f(w)coskx dz
s
0
1 27
bk:—/f(:c)sinkx dz
s
0

2m
1 —ikx
ck:%/f(x)e ke dg
0

Hyperbolic functions

1
cosht = §(et +e ™)

sinht = %(et —e™)
arsinht = ln (t + V2 + 1)
arcosht = In (t +Vt2— 1)

Partial fraction decomposition

p(z) A N B
(x—20)(x—21) T—20 T—21
A A A
p(z) 2 N 2 SRR k

(x—z0)F x—20 (T—"120) (z—x0)F

Differentiation

product rule  (uv)’ = u'v+uv’

chain rule d—u = % d—v
! dr dv dx
(") =n-2"1, n#£0

(@®) =Ina-a®, a >0
Partial integration
/u(x)v'(:n) dz = u(x)v(z) —/u'(:v)v(:v) dz

Special integrals

o0

/ e dr =7

—0o0

T

/sian dx = l
2

0

/lnx de=z-lnz—xz+c, ceR

/xsin kr do = sinkx —kk;x coskzx e

/mcos kr dzr = kzsin ki; coskx

/mQ sinkr do — (2— k2g;2)coskk;x+2ka:sinkx e
/x2 coskzx dz = (k?2® — 2)Sin:j+2kaOSkx .

p-g-formela for 2 +px+q=0
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