Vector Analysis. O P. Yasskin 2001-08

Line & Surface Integral Notation

PARAMETRIZED CURVES & LINE INTEGRALS:

Curve:
F(t) = (x(1), y(), Z(t))
Tangent vector:
dr dx dy dz
V"E"(dt at’ dt)

Tangent differential vector:
ds = dr = = (dx ﬂ dz =vdt =¥ =V
ds = dr = (dxdy,dz) = ( dx Q. d; )dt vdt = U|dt = vds
Tangent differential scalar:
_ _ 2 2 7 _ | dx)? dy 2 dz)? —
ds= [ds| = /(A2 + (dy)> + (d2)° = ‘/( dt) +<dt) +(dt) dt = ¥|dt
Arclength integral:
B b
L= jA ds= jaMdt
Integral of ascalar f(x,y,z) along r(t) from A = 7(a) to B = r(b):
B b
jAfds_ jaf(?(t))molt
Average value of afunction f(x,y, z) along r(t) from A = 7(a) to B = r(b):
B b
fae = [, fds = L [ 0O) Fiet
Total mass: Center of mass:
B b oo - B
M= [, pds= [ pMdt (%9,2) = 7 [, 0,2 pds
Integral of avector field F = (F1,Fa,F3) dongT(t) from A = (@) to B = T(b):

®E.ds=[° dx dy dz 2 odt= [BR.¢
[2F - ds= [2(Fidx+Fody+Fsdg) = [ (Fl d g, B dt)dt_.[ F.vdt= [°F - ods

SPECIAL FOR CURVESIN R?:
Normal vector:

oy
Vi V2

S0 —

—
n=

Normal differential vector:

dn = dyi-dxj = (‘;{ - %j)dt - fidt = AR|dt = Ads

Normal differential scalar:
dn = [dnj= J(dy)? + (X2 = ds
Integral of the normal component of vector fild G = G+ sz along T(t):

G.dn=| (Gidy- Gydx) = Gl G, & \dt = G-ﬁdt: G fAds
JGrdn= [, G -G )= [1G =[G

Further, if G =FU = Fpi- Fij then:
é °ﬁ = (Fz,—Fl) . (Vz,—Vl) = |E -V
and
B — b d B B-—> -
jAG-dn=j (F2dy - (-F1)dX) = jAF-ds
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PARAMETRIZED SURFACES & SURFACE INTEGRALS:

Surface:
ﬁ(u,v) = (X(u,v),y(u,v), z(u,v))
Tangent viectors: .
Normal vector:
Tk

S_aa | X O 0z | _ 2., AzX) ., dxY);
N=€x& =1 9u au ou |~ 3w " auv’ * auw
x 9y oz
ov ov ov

Surface differential vector:

To— _ (0.2 0zx) O(xy) )
dS= (dydzdzdxdxdy) = (a(u,v) (V) V) dudv
= Ndudv= N|N|dudv= NdS

Surface differential scalar:

o= |8 - i@ - (35) " (g )~ (3 v
= |ﬁ|dudv

Surface areaintegral:
A= [ ds=[[ |N|dudv

Integral of ascalar f(x,y, z) over ﬁ(u, Vv):
J'.[ﬁfd8=Jjﬁf(ﬁ(u,v))|ﬁ|dudv

Average value of afunction f(x,y, z) over ﬁ(u, v):
foo = % [ fds= K”ﬁf(ﬁ(u,v))mwudv

Total mass:

Center of mass:
M = [[ pds= [[. p|N|dudv (X,,2 :ﬁ”ﬁ(x,y,z)pds
Integral of avector field F= (F1,F2,F3) over ﬁ(u,v):
[[ - d5= [] (Fidydz+ Fodzdxr Fadxdy) =jjﬁ(|:1 38?) +Es gg’\?) +Fs ggﬁii//;)dudv
:”ﬁﬁ-ﬁldudv:”ﬁﬁ-ﬁlds




