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Introduction ①

Math 21D
Vector Calculus

↳ Introduction :

· Vector Calculus is the Theory of
Calculus

for functions with more
than one variable

· viewing formulas as functions makes

Calculus easy to describe 12 me
-
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Then we can describe the tangent line :
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m = f(x) = lim -- 2X
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↳ Three generalizations of the derivative ③

to rectors form the basis of classical physics-

7 Dive Curl
C

gradiant Divergence
Curl

D Of=(appliesto

w = f(X , y ,z) =
x+y + xyz
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"The gradiant points in direction of steepest
-

increase of a function
"

② DivF=CMNP Il
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applies to vector valued functions ↳
# (X ,D ,z) = (M(x ,y ,z) , N(x ,y ,z) , P(x ,d,z))
--
in put output

"input (x ..1) -G output (M ,N ,P) #R are vectors
"

Th (Ch16) DivE=Fu



③ Curlf I=WMN
⑪

MNP

=x
11

"del cross #
Vector

# (X ,% ,
E) = (M(X ,biz) ,N(x ,% ,z) ,

P(x ,Y ,z)) = Field
un- 3

in put (10) output (M ,N ,P)-

Th (Ch16) CurlE
Circulation
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Area

Conclude : Both Div & Curl apply to Vectorfields

· Math 21D is the mathematics required
to understand 7 , Div , Curl

· Y
,
Div
,
Curl are the three first

order

operators of Classical Physics-

- They were introduced by
W

.

Gibbs to describe

Maxwell's Theory of Electro-Magnetism~
1880's

- They are the language of Fluid
Mechanics









& The basic 2nd order linear operators ⑳

of classical physics are also based on

*
,
Dir

,
Curl :

① Laplacian : =Eh = Div J

Of :=E2z2

DivIf=Div()=
mi

= Div 7

② Wave Equation : U-Dn =0

Heat Equation : 4 - ku = 0

Schroedinger Eqn : it=Du
Conclude : The time rates of change of quantities
-

in Physics always seem to come out to be

-
,
Dir
,
Curl or 48




