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

V= [ /|5i,j|.dxo.dxl.de.dX3 ij=0,1,2,3

m=dx, + dx; + dx, + dx; vectors unitary : Uy, Uy, Uy, U3

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) iv(t)

L= [P Jw ©%n, + 20 OV (O, + v/ (D25, dt
On surfaces :

we will call this one 3x3 matrix “M”.

where (a b ¢)= (dxy dx; dx;) where n=dx, + dx; + dx,



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

dxg/2

dS3=(dxg/2 dxls/2 dxg/z).”l\/l". dx13/2 (i)

dxg/2
the “M"™: A000={‘§ » Boo1= B1oo= {lgﬂ\l' Coo2= C200={‘gﬁ\2
D101=1q &?' E102= E201=Ug Uy Uz, F202=T0 {‘g
Where U, Uy, U,do not form right angles with each other.
Let's assume that according to arclength : u(t)= xo(t) , v(t)= x1(t)
While for Surfaces we add another variable: x5 (t, @)

Let's assume that an example : xo (t)= at
x1(t)= Bt

X2 (t,)= yto
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Obviously, the line between the planes is not perpendicular to
“x” since x2 depends on “t” and “¢”.
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Now, operating algebraically (i), we will obtain :

dS3 = dx3nd + 2dx>?dx>* 020, + 2dx>*dx}* 020, +

3/2 ; 3/2~
del/ dx, 200040y + dx30 02 + dx31,12

: dt  3[(..)
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In each term let's follow the next one mechanism :

[dat)]® (d@D\3 3
dt3 _( dt ) =@

Example:

d@)\3? (aBO\Y2_ 3353/ .
2.( ” ) (T) =a°/“f and so on until the end.

@303 + 2a3/2 532024, + 2a3/2(yo)3/2021,
+ 2832 (yp) 3/ gy Ay + B30002 + (Yo) 3102

Let's put limitsto “t" and “@”:t; = 1,t, = 2,9, = 1,0, =3

s=[? (fttf JCdt) do —»s=[7%([ f/(...).t]ti)dq; >



—>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)].
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(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 + D52 4 YepP= .9+ 28V +3.40) -
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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, ¢”




