
 

eg2 S 44 2 2 in 1R

Can we solve 2 91 9 near 10 1,11

Can we solve kly zI near 0,1 1

Observations

1stquestion if 2 41 9 exists then

4942 0

lay 1 44 25 0

provided

that 0

2510,1 1 0 8510,1 D I

At least there is no contradiction we have a hope to
solve it

2ⁿᵈquestion if kly z exists

2y 4942 0

y z2

2 3 29 0

2 2
22 0

0 2 0At the point 0,1 1 wehave
0 2 0

which is a contradiction

So there exists NO X k4,2 which is differentible

at near the point x y Z 10,1 1



General situation in 3 variables

F X Y Z C

If Z 74,9 differentiable then implicit differentiation

195 3525 0

135 3535 0

If FIA C 3 10 0 then

I fi aIE i
XoYo if XoYo Zo

eg Multiple constraints

e 1
2

5 22 2 3 variables 2equations

Z I expect E is l din

Question Can we solve
f I



Observation If we have y y x z z x differentiable

then x fix Pt 21 5 0

2 24 4 22 2 0

yᵈ 7 5
and x 21 1 0

I 0

I III
It det 4 0 then one can solve uniquely for

So we have a hope to the existence of E

For instance x y Z 10,1 1 one

det I 1 0

It IJIEE.IE isolvable

and I It I I



In general given E Fix Y Z C

Fz X y Z z

É FET Fck e E RER

Suppae Fila b C Ci it 2

Assume y y x 7 24 1 near Cab c diff

Implicit
day F lx yal 2417 0

differentiation day F x yo Zhi 0

BE Ey dy 3797 0

152 35 day 3597 0

ie I EYE 1
Ex EE

If 135
3

is invatiable i.e deff 0

II attain
E 3

t
dxthen 1 1 1 o II.cat's2Fz



General dimensions

Given nth variables k equations

Xi Xn Yi Yr nth variables

Fi Xi Xn 91 Ge C

Falk Xn 91 9h7 CK

expect Yi Ya canbe solved as functions of

Xi Xn

Ex Try to writedown the system from implicitdifferentiation


