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s:|a, ] = R
¢:la,pl = o, fl

S(D(D)(E) = (s(6(D))
IK S(9(0)¢ = [ (s(6

t



Substitution rule

s:la, B8] = R

~

¢ la,f] = o, b

~ ~,

s'(@())'(t) = (s(o()))



Substitution rule

S(6(0) ¢ (F) = (s(e(8)))
(D) @Bl = [ (s(o
\/ \\/—/

t dt



Substitution rule

S(6(0) ¢ (F) = (s(e(8)))
(D) @Bl = [ (s(o
v \s/—/

t dt

))'dt = s(¢(B)) — s(p(@)) =

t=¢(3)
t=¢(a)

s'(t)dt




Substitution rule

s:|a, ] = R
¢ & Bl = lo, f

S(6(0) ¢ (F) = (s(e(8)))
(D) @Bl = [ (s(o
v \s/—/

t dt

))'dt = s(¢(B)) — s(p(@)) =

t=¢(5)
t=¢(a)

s'(t)dt

Informally:
Substituting, t = ¢(t)




Substitution rule

s:|a, ] = R
¢:la,pl = o, fl

S(6(0) ¢ (F) = (s(e(8)))
(D) @Bl = [ (s(o
v \s/—/

t dt

))'dt = s(¢(B)) — s(p(@)) =

t=¢(5)
t=¢(a)

s'(t)dt

Informally:
Substituting, t = ¢(t)
4 g0




Substitution rule

s:|a, ] = R
¢:la,pl = o, fl

S(6(0) ¢ (F) = (s(e(8)))
(D) @Bl = [ (s(o
v \s/—/

t dt

))'dt = s(¢(B)) — s(p(@)) =

t=¢(5)
t=¢(a)

s'(t)dt

Informally:
Substituting, t = ¢(t)
*= o)

dt = ¢'(t)dt




Substitution rule

s:|a, ] = R
¢:la,pl = o, fl

S(6(0) ¢ (F) = (s(e(8)))
(D) @Bl = [ (s(o
v \s/—/

))'dt = s(¢(B)) — s(p(@)) =

t=¢(5)
t=¢(a)

s'(t)dt

t dt
Informally:
Substituting, t = ¢(t)
g

0t = /()i




Substitution rule

stlo, f] = R

~

¢ la,f] = o, b

s'(@())'(t) = (s(o()))

2 (9l0) D0 = [0 s yat

t dt
Informally:
Substituting, t = ¢(¢)
=90

dt = ¢/(£)dE




Substitution rule

s:|a, ] = R
¢:la,pl = o, fl

S(6(0)0'(1) = (s(o(D))
S F(otd) ¢/ = [0 F
\/ ~——

t dt
Informally:
Substituting, t = ¢(t)
g

0t = /()i




Substitution rule

s:|a, ] = R
¢:la,pl = o, fl

~,

s'(@())'(t) = (s(o()))

[0 Fed) ¢ (f)di = [ f((ﬁ))F(t)dt
\/ ~——

t dt

Informally:
Substituting, t = ¢(t)
£= o)

dt = ¢'(t)dt




[ F

o(D)di = [0 F(t)dt




[0 F(o(D)) ¢'(i)di = S F(t)dt




= i




[t \i/ o(D)di = [0 F(t)dt
(1) =v(¢(1))
V(1) = H((H)¢/(




[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)

(L) = 3(o(1)#'() )
YOI = 1) D = (@)l ()]



[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)
Y(t) = A(()¢'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]



o(D)di = [0 F(t)dt

O = I17(eE)l|¢' ()



o(D)di = [0 F(t)dt

V() ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) >0
1Y@ = lI7(e()[|#'(¢)



o(D)di = [0 F(t)dt

V() ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) >0
1Y@ = lI7(e()[|#'(¢)



R (9(8) ¢/(F)df = S F(t)dt
V() =(6(1)
Y(t) = 1(6(1)4'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0
SNA@NE = 213 (0@)||¢ ()



[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)
Y(t) = A(()¢'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0
S2IA@AE = [ 117 Sl ()it

t



R (9(8) ¢/(F)df = S F(t)dt
V() =(6(1)
Y(t) = 1(6(1)4'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0
JPIA@NaE = [2114(6(0)]| ¢'()di

N =
t dt



[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)
Y(t) = A(()¢'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0 _
J2IA@GE = 2 1R ') = 20

N N——
t dt



[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)
Y(t) = A(()¢'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0 )
2 IE@I0E = [2 158D ¢ @i = 20 1400

N N——
t dt



[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)
Y(t) = A(()¢'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0

S2IA@AE = [ 13(o@) | ¢/ D) =[50 [5(0)lld
YTV



[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)
Y(t) = A(()¢'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0 )
J2IE@IE = 12 148 @0 = 20 et

N N——
t dt

We have proved,



[t \(/ o(D)di = [0 F(t)dt
A1) =(o(t)
Y(t) = A(()¢'(

) ) i
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0 )

S2IA@AE = [ 13(o@) | ¢/ D) =[50 [5(0)lld
YTV

We have proved,

Theorem. The arc length



[t \(/ o(D)di = [0 F(t)dt
(1) = (o)
Y(t) = A(()¢'(

t)
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0 )
J2 IB@I4E = f7 I5(@@)l ¢ B = [543 (0)la

N——
t dt

We have proved,

Theorem. The arc length 1s invariant



[t \(/ o(D)di = [0 F(t)dt
(1) = (o)
Y(t) = A(()¢'(

t)
V@O = I7(e®)d' @)1 = [ (SE)]Il'(1)]

Assume, ¢'(t) > 0 )
J2 IB@I4E = f7 I5(@@)l ¢ B = [543 (0)la

N——
t dt

We have proved,

Theorem. The arc length 1is nvariant wunder
reparametrization.



