ARCLENGTH:

(dl) 2= (dx ) 2+(dy)?

)

a 1= @07+ (dy)?

and knowing the definition of derivative: “f'(x)=dy / dx ”

= 7T+ (f'(0))2dx

In a non- rectangular triangle L=f; J(x’(t))z + (y'(t))?dt

x(t)= u(t) and y (t)=v(t) L = ff\/”%?(u(t),v(t))” dt =

= J W O, + 20OV O, + v/ (%55, dt

Where 7,,and 7,,are the respective unit vectors of u(t) and iv(t).

dL?=( du dv) L{i 2] Z;ﬂ where E=1,1;,, F= 1,13, G=1;,7;,
and where ¥ = U + v if U were perpendicularto ¥ the term

2u' (t)v' (t)r,1,would not exist



vi=e1/ti

___________________________ va=e2/ti

—e3 |
€o
to tl —> t

ei1=vi.t+eo where eo+vito=vatotes
vi=slopeofe:
e2=va.t+es v 2=slope of e 2

when e 1( ty, t;) and e 2( £y, t;) are added, we obtain r( £, t;):

e l( to,ti)

e2( to, tl)

and in e1and e 2curves, the same thing happens :

v
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SET THEORY:

" ViUV, U V3-ViNnV2-ViNVi3-VaNVs-
’ V1N V2N Vs

Once you know how to calculate length, now it's time for
surface area and volume :

V= [ /|6i,j|.de.dxl.de.dx_o, ,j=0,1,2,3

m=dx, + dx; + dx, + dx3 vectors unitary : Uy, Uy, Uy,Us3

AREA
and we will find the body area
of
3-D. If we multiply it by
one more term “h” , we will find

the volume:

let's remember arclength when the triangle is not a rectangle :

u( t) and v(t)

L= [* W O, + 20 OV (D + v (O75m dt



On surfaces :

we will call this one 3x3 matrix “M”. where

(a b C)= ( de dxl de) where 7l=dx0 + dxl + dxz

and the vectors units of each dx,will be: &y, uy,u,

dx(?,’/2
dS 3= (dxg/z dxf/z dng/z).”M”. dx13/2 ( |)
dxg/2

the “M": A000=&§ » Boo1= B1oo= &gﬁ\b Coo2= C200=1/igﬁ\2
D101=Ug &?f E102= E201=Ug Uy Uz, F202=Uq &g
Where 1y, U7, U,do not form right angles with each other.
Let's assume that according to arclength : u(t)=xo(t), v(t)=x 1 (t)
While for Surfaces we add another variable: x 2 (t, @)
Let's assume an example : xo(t)=a't

X 1(t)= Bt

x2(t, )=yt
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Obviously, the line between the planes is not perpendicular to
“x” since x 2 depends on ti of ¢.

Agoo  Boor  Cooz
M: | Bioo Dio1 Eio2

CZOO E201 F202

Now, operating algebraically (i), we will obtain :

dS3 = dx3 a3 + 2dx>*dx>* 020, + 2dx> P dx}/ 020, +

3/2 , 3/25
del/ dx, 200,01y + dx31,02 + dx30,02

. e 3[()
if now dS = 3‘/("')'$ - [o5.dt -

Hldxdag _dxdPdx}? o dPdx? o
— 4+ ust, + 2 U, +
dt3 dt3/2 dt3/2 071 dt3/z qg3rz o

dt3/2 de3/2 UpUq Uzt
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In each term let's follow the next one mechanism :

Example: [d(a.t)]3=(d(a.t))3 e 2 (M)S/Z | (d(ﬁ_t))3/2_

dt3 dt dt dt -
a3/233/?and so on until the end.

a3ﬁ(3; + 2a3/2'83/2’\2ﬁ + 26!3/2(Y§0)3/2A2A
+ 232 (y)3/ 20y 11, + B30 05 + (vo)311,115
We put limitson “t"and “@”":t; = 1,t, = 2,01 = 1,90, =3

s=[9% (12 3/Cydr) do »s=[ 3 /0.1 )dg



—>S=f<p2(f/ ) de —>S=f(;p12 (i/(a.<p3 + b.@3/2 + c)) do
a= ]/ b=2. ( C(B/Z 3/2 BB/ZVB/Z)I
c= a3 4+ 2a3/2ﬁ3/2 4+ ,BSZ(a3/2 + 133/2)2

(M. <P3/2+8) 2/3 = Newton binomial =

(2/3) . ‘p2)2/380+<i§3) . ¢2)1/3 1/3 4

@g) (. 7)02/3

(263) = @E))!!.olz,(g_%)!( ?), (;g)= 1

While

wWlkr| -

(2/3)= 3 _ _ résm
1/3 G)rer  w(rpa(143)

['(x+ 1)=x!=x.I' (x)

(3n 2)

F(n+1/3)=T(1/3).
r(1/3)=r(1-2/3)
r(1-2/3).T(2/3)=

T
sin[m(3)].
s CITE)_ e oo om) (D)o

(1/9).72 n2’ 3 3
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3
(a.<p3 + b.@z + c) = (1. 3% + £)?

a=n?,b=2.(n).e ,c=¢?

s=ly: (Vo937 +9)?)d

(0. 03/24€) 23= 1.02/3 ¢ + "C". 1313 p1/2 4 £2/3
(M. @32 + £)2=n%p+2.1.5.@3/% +¢2

S= [, 2 (0. 9% + £)*/* dg=

_ f(;pz(UZB-QD +"C". V31 /3p1/2 4 £2/3) dop=
1

Va=n-n*3=3a

Vb = (21/3n1/3¢1/3) by chance 21/3=“(C"?
£2/3=3/¢

S= f(pz(ifa.(p + Vb. 932 + 3/c) do=

= (L7 + P2+ YepPP= L9+ 22 3V3+3.) -

3 3
- [_+i+3\’/_

Knowing that:

a=y3 b= 2.( a3/2y3/2 + BB/ZVB/Z) )
c= a3 + 2a3/2ﬁ3/2 + ,83=(CZ3/2 + ,83/2)2

we can end up replacing “a, b, ¢”




