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Line & Surface Integral Notation

PARAMETRIZED CURVES & LINE INTEGRALS:

Curve:
() = (x(1),y(1), «1))
Tangent vector:
yo dr _(dx dy dz)
dt dt’ dt’ dt
Tangent differential vector or Vector differential of arc length:
0= df — (dxdy,dz) (ﬂ % %)dtz Vdt = v|dt = vds

Tangent differential scalar 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 scalaf(x,y, z) alongr(t) from A = r(a) to B = 7'(b):
b
[ tds= [ ) midt
A a
Average value of a functiof(x y,z) alongr(t) from A = 7(a) to B = 7(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
Integral of a vector field® = (F1,F2,F3) alongr(t) from A = T(a) to B = T(b) or Work:
= dx dy dz be o =
[°F-ds= [ (Fadx+ Fady+ Fadz) = | (Fl i hW  p dz )dt:j F.vdt= [ F.vds
A A a A

dt dt dt
SPECIAL FOR CURVES INR?:
Normal vector:
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Normal differential vector:

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

Normal differential scalar:

dn = [dn= J(dy)Z + (dX2Z = ds

Integral of the normal component of vector fiehl= G117+ G, jalongr(t):

Iié-(fnzji(Gldy—szx)=I:< ‘;{ ng'ft()dt j:é-ﬁdt=jié-ﬁds

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:
RGst) = (X(s1),¥(s1),Z(s 1)
Tangent vectors:
2 _0R _(ox O oz azizgyyﬁ>
&= s (as'as’as> and & = 7 (8t’6t’8t
Normal vector:
T 7 k
S x N oz 0Y,2) . 0(zX) ~ OXY) ¢
N=€x&=1"s 3 o |~ 56 " aen " ac "
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Surface differential vector or Vector differential of surface area:

d% = (dydzdzdxdxdy) - ( g(é' tz)) , ‘g((z ’t‘)) , ‘;’;((’;i’)) )ds dt

= Ndsdt= N|N|dsdt= NdS
Surface differential scalar or Scalar differential of surface area:

1l - _ (o N\, (a@x) N, oy )
dS= |ds| = [(dyd2?+ (dzd®? + (dxdy? = J(W) +<8(s,t) ) + ( 3Gt ) dsdt

= |N|dsdt
Surface area integral:
A= ”ﬁd8= ”ﬁ|N|dsdt
Integral of a scalaf(x,y,z) overﬁ(s, t):

”ﬁde: ”ﬁf(ﬁ(s,t))|ﬁ||dsdt

Average value of a functiof(x,y, z) overﬁ(s, t):

foe = %ﬂﬁde: %”ﬁf(ﬁ(s,t)ﬂmdsdt
Total mass: Center of mass:

_ _ N sy - 1
M= ”ﬁpdS— ”ﬁp|N|dsdt X,V,2) = N ”ﬁ(x,y,z)pds
Integral of a vector field = (F1,F2,F3) overﬁ(u,v) or Flux:

2 Ta_ _ oy, 2) o(z,x) o(x%y)
”ﬁF.dS— ”ﬁ(Fldydz+ Fodzdx+ Fsdxdy) = ﬂﬁ(a 36D +Fp 3Gt +F3 AT )dsdt

:”ﬁﬁ-ﬁdsdh ﬂﬁﬁ-NdS



