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Vectoranalysis

Notation Usually in textbooks vectors are denoted by

boldface ie but hard to do it on

screen so my notation for
vectors is

generalvector T F F

unit vector E j si na

Lineintegralsir Rn

palhintegraldI
Deff The lineuitegrat of a function f on

a curve path lui e C with parametrization

Tr a b
1123

I THY Cats yetI t
I1

is JeffF ds effigy E f CritoDoso
if the lairit exists



I1

where P is a partition of Easb's and

Osi jloxo54

yi5HhEo5Lfie.dslength element of a curve

Remarky

l If f 1 Ids arc length of d

The definition is well defined ie the

RHS in thedefinition is independent of

the parametrization Hts

DefICFormulafortrue integral
Notation as in Def9 then

g gyp as Gaby gas at

where Ftt xfts y at ti
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as i IFEto at it IFEto Hati

if the curve is differentiable

NotesD If FLA is only piecewise differentiable

then the RHS of DefI becomes sum

of each pieces
If a b tooe is u u th i this

is differentiableSt Fl Eti tied
Her fdfirjasEEIIICFHEttdt.to
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ds ITEtsI d t is usually referred as the

arclengthelement



IGI fCxy z X 3y2tZ

C line segment joining the origin
and 41,13

Find Sef Flds

Sods Parametrized by

Fft t Cbl D It t t too D

ie Xlt t y text ZCt2 t

Then Fft I l l it IT
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and
safey ds Hit't Edt

checky

Sol Ct 3Ett Edt O

eg33_ let C became on IR ie ZHAO

and its has 2 parametrization

rifts lost suits ESTEE

Taft ft t IE TE I
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Suppose f Xd X Find Sdf Ids

Sole i rift Cost suit
gifts f suit ast
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SefCxy ds f FCF itDIRTY dt

Iz cost t d t 2
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Lift I de

I d t 2 check

Same answer even with different directions

of the parametrization
ds arc length which has no

direction

hot faced

seas.gg1gqI
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Propt If d is a piecewise smooth cave

made

byjoining Ci Cz Cn end to end then

Idf ds Et Sa fds
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EGIL let fix y z X 3y4t again

di da are as in the figure
CI bi

µ

10,90
Cz l l O

we already did Sqfds and Scfds 0

One can do Squgfds Sgfdstfgfds
tf

Cagbecageakylated
sanitary as inthe

Ez Zz Ex check I

The point is fdfds o t FIL Squgfds

even C duds have the sameeadpoints
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Conclusion

Ttegal of a function depends notary
on the end points but also thepath

Vector Fields

T

DefI let D C Bia 1133 be a region then

a vectorfield on D is a mapping

F D HE or 1133 respectively

Eg Easy

In component fam
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where M N L are functions on D called the

components of F

931 Easy Y f on 11241190

swift cetoj
in polar coordinates
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eg36_ Gradient vectorfield of a functionC
i flxyj
tzlxkyJFfcx.gl3 2

xd xity I P

Cii fix y X

Ff l O o I

eg3I let C be a curve in RZ parametrized by

F Ea b IR
1 7 XYts y it Fct

Recall I unit tangent vecta field along d

TETI
IF'CtH

Note that this vectorfield only defiedonce
but outside d IT Xt
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