Vector Analysis.

Line & Surface Integral Notation

PARAMETRIZED CURVES & LINE INTEGRALS:
Curve: (Position)

() = (x(1),y(1), «1))
Tangent Vector: (Velocity)

yo dar _ (dx dy dz)

dt dt’ dt’ dt
Tangent Vector Differential or Vector Differential of Arc Length:
0= df — (dxdy,dz) (ﬂ % %) dt = Vdt = v|dt = vds

Tangent Scalar Differential or Scalar Differential of Arc Length:
_ _ 2 2 2 _ dz 2 _
ds= [dg = /(A2 + (dy)? + (d2)? = ‘/( ) ( ) +(492)° dt= it
Arc Length Integral:
B b
L = jA ds = ja|\7|dt
Integral of a Scalar Functiditx, y, z) alongr(t) from A = 7(a) to B = (b):
b
[ tds= [ ) midt
A a
Average Value of a Functioﬁx y,z) alongr(t) from A = 7(a) to B = T(b):
we= L[ tds= L ["100) Flat
Total Mass: Center of Mass
M=ijds=jpr|dt (X,Y,2) = j (X,Y,2) pds
A a ™M
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Integral of a Vector Field = (F1,F2,F3) along_r'(t) from A = T(a) to B = T(b): (Work or Circulation)
B - B B B dx dy dz B b B B>
[ Feds=[ (Fidx+Fady+Fsd2) _j FrdX o p Y R 2 )dt— [ F.vdt= [ Fevds
A A a A

dt dt dt

SPECIAL FOR CURVES INR?:
Normal Vector:
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Normal Vector Differential:

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

Normal Scalar Differential:
dn = [dn= J(dy)Z + (dX2Z = ds

Integral of the Normal Component of Vector Fied= G1T+ G, jalongr(t):

Ydt dt

jié-&n:ji(eldy—ezdx)=jb( dy szx>dt ['G-fdt=["G-nds

Further, if G =F'=F,i-F.j then:
G- = (Fo,—F1) - (Vo,~v1) = F +V
and
B o — B B o
[ Gedn= [ (Fady- (-F1)dx - _Feds

A A



PARAMETRIZED SURFACES & SURFACE INTEGRALS:
Surface: (Position)

ﬁ(u,v) = (X(u,v),y(u,v),z(u,v))

Tangent Vectors:
s _ R _(x O az ~:£:Quﬂg>
Y (8u’8u’8u> and & = -5 (8v’6v’8v
Normal Vector:
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Normal Vector Differential or Vector Differential of Surface Area:

65 - ydadzanany - (0D A2 00 gy,

= Ndudv= NN|dudv= NdS
Normal Scalar Differential or Scalar Differential of Surface Area:

2 o2\, (0@zx) ), (oY) )
dS= |ds| = [(dyd2?+ (dzd®? + (dxdy? = J(W) +<6(u,v)> +<8(u,v)> dudv

= |N|du dv
Surface Area Integral:
A= ”ﬁd8= ”ﬁ|ﬁ|dudv
Integral of a Scalar Functicidx, y, z) overﬁ(u,v):
”ﬁde: ”ﬁf(R(u,v)>|N|dudv
Average Value of a Functiofix,y, z) overﬁ(u,v):
foe = %”ﬁfd8= %”ﬁf(ﬁ(u,v)ﬂmdudv
Total Mass: Center of Mass:
M=”ﬁpd8= ”ﬁp|ﬂ|dudv (>'<,y,2)=ﬁ“.ﬁ(x,y,z)pd8
Integral of a VecFielF = (F1,F2,F3) overﬁ(u,v): (Flux or Expansion)

2 e _ oy, 2) (z,X) o(xy)
”ﬁF.dS— ”ﬁ(Fldydz+ Fodzdx+ Fsdxdy) = ﬂﬁ(a o) +F, B +Fs B )dudv

:”ﬁﬁ-ﬁdudv= ﬂﬁﬁ-NdS



