
(The  Theory oi Curves)

2-t
T’ = qi , . *.  *.  . . . . (4.1.1)

d = -~,,+d  . . . . . ..(4.1.2)

+
I1 = -7iT . . ...*. (4.1.3)
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I= 30) - j+(o) + ‘j;‘(-lcosh t )
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1
2= a

(sinh 2,

0
t + 1j3
a

=: 1

a2cosh4  /t  \

9lfI 6 =
I

t 13’  1 dt
0

~&mm s2 + a2  = a2  sinh’ t +a2
0
-
a

2= a

“\-= 1

.
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‘ii  =C(,  1r +r ) cos B - r1 cos ro+rl s'i'

( )I

+ [(ro+ 1r ) sin b - r1 Sinai  +r )183 f
0

r1

ii = [(rg- rl)cos  6 - r1 co9 r - r1 B]l

( Or1 1

+ (r.
L

-rl)sin  8- r1 sin ro- rl 6

( il

j

rl

3. 'it = et(acos  t7 + asin t7 + bz)
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= (cos 0’i’ + sin 0-j’)  d0  + c2 .*....- (4.3.2)
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LW 1’:

= e -(O-C,>
“t:  4

flJUt-4  R = 0X’+  s i n  01)  d0 +  C2

= r e(O-Cl)(c~~  fj? + sin 0?>  dO + C2

x
\r

e(O-cl) co6 07 + e(O-cl'sin  03) dO + C2

I
pe(O-cl) cos 0 d0

1"M u  = e (0-C,) , du = e (k+> d4)

,fi ;~tk&;“~o:  y&j =”

= sin 0

e('-'l)  sin 0 -
/
sin 0 e(0-Cl)d0+C3  ..I)

Icut  e('-'l)  , du = e('-'l)  d$

dw = sin 0 d@ , w = -COS 0

.. .
!

sin 0 e(O-Cl),O  L -e(O-Cl)cos  0 - r(-cos O)e(O'Cl)dO

w -e(O-Cl)cOS  0 +
f

c0S 0e (0-c,)d(I4  + C4

~~nutdununi~  (11,

/
e(O-CIIcos  0 da = e(O-cl)~,  0 + e(O-Cl)cos  0 -rcos Oe(O-Cl)dO

+ c3+C4

/
e(O'cl)cOS  0 d0 - + e('-'l)  (sin 0 + co6 0)  + C5
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I c3 + c 4

P e(O-Cl)sin  0 d0

Ii; u iii e(0-c,)  , du = e(O-Cl)dO

dv = sin 0 d0 , v = --COS 0

r
e(O-Cl)sin  0 dO = -e(O-Cl)cos  0 -

r
(-cos O)e(O-Cl)dO  + C6

= -.e (O-c,)~cos  0 f COB Oe(O-Cl)dQ  f C 6

cos OecO-?)dO

1; u = ,e(O-c,)  , du = e(0-c1),0

dw = tcos 0 d0 , w = sin 0

r
cos0 e(O-'dl)d@ = e(fi-dl)sin$ - [sin@ e('-'L)d0  + C,

.. .
I
e(O-Cl)sin  0 d&j = -e(O-Cl)cos  0 + e(O-Cl)sin  0- sinOe(O-Cl)dO

/

+ C6 + c,

= J-e ('-'l) (-cos 0 + sin 0) + C8
2

C8 = C6 + c,

. .
; = + e(fl-Cl)  (Sin 0 + cos 0>T + + e(O-cl)  (sin 0 -20s  0>3 + cg

bl& c =
9

c5 + c
8

o1n cos(0  - T = co&l cosp+ sin0 sinz
4 4

c lcos0 + lsin@
/T is

= l(cos0  + sin01
/T

sin(0  - El = sin0 cos.71  -cosQ  sinz
4 4 4
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? =:
1 112

c -I2as
, T-=  0 , a>o, s>o
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= 1+ A

.
. i 1+n= 0

,
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-..

dF?* -4
_ =
dX

O+T

-4.
?%?I1 dit

YE=
-asin  t?  i-  aces  t:  + bx

2 112
/$I=  (a2+b)



P (a*+b*)-l’*( -asin t? + aces  t’j’+  b’i;)

B (a*+b*)  I’*,

ic44  BTYGl  i%l

ii* = x + (c-s)?

iri [a cos t-a (c-s) (a2 '2 -l/2+b ) sin t ]  T

+ [a sin t+a(c-s)  (a +b )2 2 -mcos J 3

+ 1:  bt + (c-s) (a +b )2 2 -l/2b]  i;

Ii4 tb = c ( a + b )2 2 -l/2 !&y”

2 2 -l/2
WI t - sCa+b)

.
. . x* = a[(cb*  t+tsin’t> -Ysintl  ‘i‘

+a [(sin t - -tcos t) + I COB  t] T+ b#i:

Qla’m  if L~uL~*ulnyjzu5:u1u  &D$Jw5:ulu

2 = by {!$  4.4.3
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