



































































































































eg3 Xy 122 2 solve fay yh 7 71 3

Z I near 10,41

X Y Z s y X Yi Yz 1

R'notation General Notation

gtx y Z y't 232
h lx y 2 Xyz
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invertiableI 27

cop otto
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By IFT By IFT

I y yx F ZX near 10,11 I 41 4,1 7 42 421 1 near
suchthat cab bz such that

glx yal 2417 2 F lx 4,13,62177 9

h X yx 7177 1 Fa x 9,11,42173 2

410 1 9,10 b

7103 1 Gala bz

Remark day locaube
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eg Consider the constraints

XETAMCYZ X L

x 144 32 L

31,4 is a solution

Can we solve 2 of the variables as functionsofthe
remaining variable

Soh Fix y z Fix.biz
J fXZtsuilyzx3yFzlxY Z

Xt4yt3ZDE3E SET
253

Z 2 6142 x2 zalyz x xtyalyz X

I 4 3

DÉ31,47 19 4 331 check

II I I IE
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IFT x y can be solved as diff functions of Z

near 2,1 4

x z can be solved as diff functions of y
near 2,1 4

No conclusion on whether y Z canbe solved
as difffunctions of X near 2,1 4

Remark Implicitdiff if y y1 1,7 21 1 diff

I 3111 191 which has nosolution

a contraction



Thin Inverse Function Theorem

Let Fr Rn bed Cr CR open

Suppae DICE is invertible Cnxnmatrix

Then I opensets U ER containing a

V ER containing 5 Fia
suchthat I a unique function

g V U with

JCI I

gFED I HIE Usatisfying

Iggy y oyer
ie 5 1515

Moreover J is C and

DJ Y DI gigs HYEV

Pf MATH3060

Remark J Ilo is called a localinverse off at a

eg FIRER II I
Clearly I is notglobally invertible JEFFILY

z to 1 I



Local inverse

To checkthis

Df
X zy

29 2X

defDI 4 4442 20 O E x y 10,01

For x y 0,0 IFT InverseFunctionThem

I has a locally inverse at x y 10,01

For instance let x y I 1

g u u be a local inverse of fix y
near x y 1 1

where YE
Ill D O 2 912 11

Dg o 2 Dfa D III J
I I T check

Explicit calculation of Juul
U x y

z

U ZXy
near x y 1 1 x 0 9 4



U X Ex
4 4 aux F O
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UI Juve
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Pat x y 4 1 4,07 10 2

12 OI Fie
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shouldberejected

Ut 42 02
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a

rejected
X J ut Wtv2

as x near 1

hence y Y ZEV

Utvator

ZEVglu o fut O
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Remark In Implicit Function Them Inverse FunctionThem

we need to check det of Jacobianmatrix a submatrix

is nonzero In casethat the det 0 we have

No conclusion

Ig ImplicitFunctionThm

FIXy Ry 0 Foxy R y
3 0

Ey 24 1,50 Ey 342
loof 0

Fo to

J
y is not locally a

functionof x neartoo
Fx is a functionofx

both globally locally
near10,01

InversefunctionThou

f X X X X

5101 0 Sto O

ya NyxNotinjective near to gigs y's is a local inversenear to
no local inversenear

0 infactalsoglobal



Brief review

Basic geometry vectors lines planes
curves tangent vectors are length

openset closed set

interior exterior boundary

Limit Definition SqueezeThm Continuity

Partial derivative 1stand higherorder
Clairaut's Thm Mixedderivativesthm

Ck functions
Mid term

Differentiability Linearization gradient

directional derivative total differential

ChainRule Jacobian Matrix normal vectorto levelset

Implicit differentiation

Extremum global max min on closed bounded set

Taylor's expansion 2nd derivativetest
classification of local extremum



Lagrange Multiplier Constrainedproblem Quadraticconstraints

Implinit FunctionTheorem Inverse FunctionTheorem


