curves in R? (tangent)

Fo = (xm, ya))
dr ={(dx, 9,y) dt
ds = |drl

circulation along curve

Jof - dr

curves in R? (normal) areas in R?

ro = <X(r), y(1)> Fauy) = <X(u,v), y(u,v)>
dn=|, }ld dA =" 0 du dv
ds = ldnl dA =1 dx dy

dA =rdr do

flux through curve

Jof - dn

length of curve length of curve area of surface
Jo1lds Jo1lds JI,1dA
mass of curve with density g mass of curve with density g mass of surface with density g
Jcgds Jcgds I, 8 dA
scalar product cross product dot product
a, a
ac =(a,c, a,c) axb=|, ,|=ab-ab. a b=ab.+ab,
gradient curl divergence
d, 9y
vg=<axg’ ayg> V*f: S fy zaxf;_ayfx Vf= axfx+ayfy
fundamental theorem of line integrals curl theorem (green) divergence theorem (green)

[g]endptszfc (vg) - dr fcf'dr:ffA V + f) dA fcf'dn:ffA (Vf)dA



curves in R® (tangent)

Fo = (xm, Yo, Z(z))

dr ={(dx, 9.y, 9,2) dt

ds = |drl

circulation along curve

Jof - dr

length of curve

Jo1lds

mass of curve with density g

Jogds

scalar product
ac =(a,c, a,c, a,c)
gradient

Vg =(d,g, 9,8, 9.9)

fundamental theorem of line integrals

[8)enapis =Jc (V) - dr

cross product

i
axb=|a qa

b, b,
curl

g ;
Vxf=|i 9

1o 1

curl theorem (stokes)

Jofdr=[[g(Vxf)-dS

surfaces in R (normal)

ruy = <.X(u,v), y(u,v), Z(u,v)>

i j Kk
ds = |o,x o,y 9,z dudv
d,x 9,y 0,2

ds = 1dS|

flux through surface

area of surface

volumes in R?

r(u,v,w) == <X(u,v,w), y(u,v,w), Z(u,v,w)>
0, X 0,y 09,2
dV=|ox o,y oz|dudvdw

0,X 0,y 0,2

dV=1dxdydz
dV =rdrdb dz
dV = o%sin(¢) do db d¢

volume of volume

[ 1dS [, 1dv
mass of surface with density g mass of volume with density g
Isgads Iy g av
dot product
i
a, a-b=ab,+ab,+ab,
bz_
divergence
.
0, V- f=0/,+0f,+0f,
f.

divergence theorem (gauss)

sf-as=flJ, (V-fdv



