
13.4 curvature and Normal Vetor 13-4, 1

Lets Let

X iscont.a never
· :IDt -> Wm be a smoothcurve (e.g., position rector)
· =r
· E be thecurve tracedoutby to

So the unittangentvector-value function 7: 1D*- m is

Fix: =yesi
is tangent to 3 atthefint 5 (A)

↓
terminal pointof the vector

Def The unit principle normal vector-valued function N:N'-VM is

ITCA) in til
-

-

Remark:Ipoints towards the concave side of 3.I
S

Note. The length I is constant**F(t).'(t) =0 =F(A).N(x) =0.
So F(t)

1

Y (A). Since F(A) 11 E(t), get(t) +v(A).

Let the curvature function ***** -20,0
k(A) = Ill)

Remark: The curvature of a straight line is zero ateach point,
-

Roughly speaking, the sharper a curvebends, the larger the curvature is.



I Recap, in (incorrect) abbreviatednotation 13-4,2

>

· unit tangent vector T =F istangentto 3.

· unit principle normal vector *= I
* 1w

·
curvature. x= give

how much the

curve is curving

E. LetIt)
=Let cost, etsint, et) with - Accor

>

For A SIR, find: unit tangent T(A), unitprinciple normal (t)I
curvature (A)

**(t) =r'(A) =[etcosttef(sint), etsint+efcot,et)
= et (cost-sint, cost-sint, 1)

(2) IIEH)11=letter(as A + sint)2 12

Metso jasA-2 cotsint+sin't) + kst +2intcosts
m

- n m X
X

-et 1 2 (cost +sint) + 1 =3 et

(3)F(1) =y
=Erost-sinA,cosAtsint,

Bet

=* Crost-sint, costsint, 1 =F(A)

M) I'() = <tsine) - (cost), 1-sint) + (co2 t), 0>

=(-)cost+SinA), cost-sinA, of



From previous page 13.4 is

(1) (A) =et(cost-sint, cost-sinA, 1)

(2) IIE(t)11 =a et

(3) F(x) = LuosA-sint, costtsint, 1)

M) I'()
= <-)20xA + SinA), coSA-sinA, 0)

1) HIF (11 =i+(cost-sint)" to
(2)

=Ameculations-2

(4)

a
ene

(2) F (A) =x Fit)
=(r) <(20s A+sinA), coSA-sinA,o]

= )-ct+SinA), cost-sinA,0) =

N(t)

17) 41) =it!=pots ·

11T'() II

↓(5)
↓(2)

-A
· = =((t)

Set


