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we are given

fist )=lb + a coss ) cost

tis.tt/b-acoss)siwtfzCs.t)--a sins

with

fls.tl :( f
,
cs.tl.fis.tj.fzls.tl )

since supecosbssupES.in } s t
,
Inf { cos }=inf{ sin} : - t

The range of K is / [- b-a, bta]
,
1-b- a , bta]

,
1- a. a] )

a)
we first find that

qq.ls.tl =/ - a sins cost , - lbtacos s ) Sint )

This is o when

④ a sins cost = 0

② lbta cos s ) Sint :O

for ④ This happens when sins :O or cost :O

and for ② when s.int :O
.

When Sint :O
,
cost =/ 0

,

so

for ① sins :O is the only option .

These hold when

1- = 0 or t= IT
,

s :O or s= IT
,

For all these values

ffs.tj-f.CS.tl :O fully
,

the paints are

e. =/%) .pe/E.YPi.fEf.P. :( %)



bj
we first find that

☐ fls.to) =/ a coss
,

O)
3

Thus Bfts .tl :O When cos 5=0 so 5=1%-1-1417 KEN

for all si Ils .tl :O
.

Since t is still variable
,

fzcs.tl and G. ( s.tl can have all values in the range.

Thus for all q C- 1- boost
,

beast ] ✗ [ - bsint.bs.int] ✗ fair } ,

1- c-[0
.

2kt)
,
of

>
If"( g) 1=0

c)
we have

fits .
f)=/ b + a coss ) cost

qq.ls.tl =/ - a sins cost , - lbtacos s ) Sint )

we found the points

i. =/%) .pe/E.Ypi.fYY.p.- 1%1
At these points we have t :O or 6=11 s :O or s = it

wt t :O Cost will only decrease with a change in

t.at
tilt it will only increase

.
for both

.
Sin changes in

the same direction as t
.

This also holds for Sso and

s = IT
,

Given b > a
.

> 0
,
so f / 0,0 ) > flo.lt) and

flit .ws flt.lt )
.
By the above

,

'

sin will flip sign ,

so flag is a local maximum
.

fllt.IT ) is a local minimum

and filth and flo.lt) are saddle points
.

Since The points are on the boundary only they



need to be considered ( Maximum value Theorem)



13J
Let f : Rt ⇒ Ñ be differentiable

,

and lfctl 1=1 Ht
,

hlt) : fit ftp://ti-lflhf-t

Then

http://tjfiy-lflt) fly :O

so fTDfct)= 0

Geometrically since lflhli-%Ff.coi-i.FI we would

we can think of flt ) as mapping a value to

a point on a unit sphere in 3D space . Since f is

diff ⇒ cont
.

this mapping is a continuous curve on

the surface
.

Think of fit) as the normal vector to

a point on the sphere ftp.

14
,

we have the equations
.

xty -1£ :O
④ 3×-1 y - Etu = o

2×-1}y
- I = o

② A -

y + 27th = 0

⑦ 2×4 ZY - 3142ns O y = -2×-12

we can write this as x -2×-11-122--0=-3×-121-2

f. IX.y.E.nl:3/ity--twxsjztf-iflx.y.E.nl:& -

y + 21-1 u -31ft -1ft ) -11-1%-0
2

f- IX.y.ti.nl:2/42Y - 3242h
3

with F- If
,

,

.f
,
.f
}) .

We now wish to solve for fcx.y.EU/=O

in terms of different variables
.

For this the implicit



function theorem comes in handy
.

By Rudin ( I like his

version better
.

) we can solve fcx.y.IM :(0.0.0.0) in

terms of ×
. g. g. or u. if conditions are met

.

! Let

the variables we solve for be h and let the term

be K
.
Then if Ahs Alto) is invertible .

We can write

fix.y.z.nl as

T
FIX

. y.z.vn =/
3 I -12h

I - I 2 t

z z
-s z / ( Eu) = AV v :(✗ ii. i. u )

we see that for hsk.y.ujh-lx.z.nl
,

and hsly.2.nl

The submatrix An has non - zero determinant ( Thank you

Maphe ) for u -1¥
.

for h :(x.y.ir) diet / A
,
) :O

,

so by
the implicit function theorem we can not solve wvb

.
u
,

but we can for A. y .
I
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Honestly i don't even know where to begin with this

question
. .

My guess was to use Characterization of

diagonal it able matrices by linear independent eigenvectors
.

But even with this I do not know how to proceed . I will

ask around and see if anyone has any ideas and

correct my work if if get feedback



24)
we have

Olay , :{ cx.is#co.os

o else

first of all fcx.cn : ftp.oj-o.limfcx.ol-limfco.y ) :O and float :O
✗ → o y -90

limflth.tk/imih?FY!'--.limt?;jI,h-=iimt"Ñ=o
670 f-so p→o

tilt

for HER
,

So f is cont on R
.

Now
.

Since

Jf ylxtttiy
'

- ytj

I
If ✗ 1×4-4×4

.

- xD

Jy=µ¥
flow :O

Zf
1in ¥< 10.01 = Iim ¥

,
10.0 ) =/ imf-flth.Dslim-zylth.tl :O

✗⇒ o y → 0 too 1-→ 0

so Partial derivatives are continuous and differentiable
,

meaning second derivative exists
,

soo partial ones do

as well
.

But

↳ ,

£10.0 -1h ) - fcao)

¥÷
,

can :/ im slim s - t

h→o

if

¥-10.0) =/
in

fylo.th.ol-fjco.co,
h

=/ im f- =p
h-90 h→o

so ¥÷
,
-1 ?÷× .


