3-D DERIVATIVES.
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therefore : Lz(h) = f(d + k) —f(d) and

e (h)=f(d + h) — g(d + h)

D,f(a) and D, f(d)are the slopes of their corresponding lines.
Let's do a little incised in mathematics of the vectors :

Let us assume the plane g(x) defined for vectors w;and w,.

<

PQ*

PQ}=a+r.wi+s. w, where ¥ = w;Aw,.
1 2

If v=1(a,b,c) v=a.e;+b.e;+c.e;3

We know that every vector Uperpendicular to wsatisfies that
their product 7. w= 0.

ds is defined like the L formed by the 2 vectors % i

y n vector unitari

S|
D
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xay = |X|.|y|.Sin 8.7 represents the area of the parallelogram
with scalar sides|x| i |y].
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Area = |X|.h=|X]. |y].Sin6

which is calculated by taking the determinant :
X = (x1,%2,%3) ¥=01,Y2Y3)

X=x1L+x,.7+ x3.l_€ y=y.1+vy,. ]+ y3.l_c)

T ]k }
X; X, X3|=aT+bj+ck where(a,b,c)isxay.
Yi Y2 Y3
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Lz (h)

fl@ Ll (@, f(a))

f(a + he,)

x= ctnt a d+hé, y

then the y-z line is represented as follows :
z=D,f(a).y +c
its direction vector will be :
(vi,v2)=(d+hé,—d,gla+ he,)- f(a))

D,f(a) =tg a <0 if we take the direction of the red arrow .



(d, f( d)

(a@ + hé;, f(d)

/_ <L E ............................. i f(C_l)+hé)1)

(@ + hé,, f(d + hé))

y=ctnt .

Line x-z: z=D, f(a).x + m
where D, f(a) =tg B> 0 since the arrow red goes up.

(ui,u2)=[(a+ h.e;) —a,g(d+ h.e,) — f(a)] is the direction
vector.



tana and tan are zero when D f(a) and D, f(a)are =0.
f(a + hey) — (@)

he,
f(a + hée,) — f(a)

S
he,

D1f(51) =

sz(a) =

At any case a= 3 ?

Now | will isolate the vector z=(c 1,c 2,c 3) from the following
determinant

By chance
Z \
I 7 k
Y —> |0 he, f(d+hé)— f(AD|

he, O f(a + he,) — f(a)

=[ (hé,). (f(@) — (@ + hé)]) L+ [((d + he;) — f(@)). (hé)))j -
[(héy). (hER)]k.



And seeing thatD, f(a) D,f(a)and Sare perpendicular to each

other , we open new horizons .
A

e (h) g(x)

f(x)

Lz (h)

v

a

s _

a+ h.e;

We know thatlim

h—-0



