
∫
C

∇f ⋅ dr = f(B) − f(A) ∬
G

curl(F) dA = ∫
C

F ⋅ dr

∬
S
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gradient 

fields are 

path  

independent

Line integral 

of gradient 

field over 

closed curve 

is zero

flux integral 

of curl  

field over 

closed surface 

is zero

if curl(F)=0 

then  F is   

gradient  

field

if curl(F)=0 

then  F is   

gradient  

field

Flux integral 

of curl  

field over 

closed surface 

is zero

can be 

used to 

compute 

area

can be 

used to 

compute 

volume

F

F

F

F

curl(grad( f )) = div(curl(F)) = 0

∫ C
F

⋅d
r

=
∫b a

F(
r(

t))
⋅r

′�(t
)d

t
∬ S

F
⋅d

S
=

∬ G
F(

r(
u,

v)
)⋅

r u
×

r v
du

dv

cu
rl[

P,
Q

,R
]=

[R
y

−
Q

z,
P z

−
R x

,Q
x

−
P y

],
di

v(
[P

,Q
,R

])
=

P x
+

Q
y

+
R z

∇
f

=
[f

x,
f y,

f z]
,c

ur
l[P

,Q
]=

Q
x

−
P y

ru × rv
ru × rv

r′�(t)


