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1) The Jacobian of F o g is equal to 7 F'(g(t)) - Jg. TF = {2; 2;3}

: o
JF(g(t) = {ZC;St czoest]’jg = ( :tmt);from the previuos results

2cost  2et —sint —2costsint + 2e%
follow J (F = . = ) )
ollow 7 (£ 2 g) [ e! cost] ( ef ) (—Slntet—i—COStet
2

For the equation of tangent line at ¢ = 0, we calculate F'(¢(0)) = F'(1,1) = ( 1

and J (F o g)(0) = 21 , tangent line at ¢ = 0 has parametric equation
2 2
r(t) = <1>t—|— (1)
1 —a 0
2) The matrix associated to quadratic formgis A, = | —a 2 0
0 0 «

| METHOD (by eigenvalues)
1-A -« 0

Characteristic polinomial of A, is |[A; — M| =| —a 2—- A 0 |=
0 0 o — A
1-A —«
(a—)\)‘ e 9 =(a=N[A=-N)2=-X) -] =

(a — A) (A% = 3\ + 2 — o?); the three eigenvalues of 4, are \; = «,

Ao = ﬂ and )3 = @ Note that A; > 0, Vo and so ¢ never will be
negative defined or negative semidefined, ¢ is positive defined iff all eingevalues
are positive and that istrue iff &« > 0A /1 4+4a? <30or0 < a < \/§ fora <0
ora > \/5 A1 and X\, have opposite sign, quadratic form ¢ is indefined, when
a=00ra= \/5 all eingevalues are not negative whit at least one zero ¢ is
positive semidefined.

Il METHOD (by principal minors)

Matrix A, has three principal minors of order one: 1, 2, a; three principal minors

of order two: T Y =2-a2 L0y : 2.0 = 2a; and one
-« 2 0 0 «
1 —a 0
principal minor of order three: | —a 2 0| = a(2 — o?). Note that when
0 0 @

a<0ora> \/5 at least one minor of even order is negative this implies that ¢ is
indefined, if 0 < o < \/5 all principal minors are positive and quadratic form is
positive defined, at end in case « = 0 or a = \/5 all principal minors are not
negative but at least one is zero, ¢ is positive semidefined.



3) Lagrange function of the problem is
L@y, 2,\) =a>+12 +22 = A5+, + 1 —3).

z

VL= (2x+ 2,2y + 3,22+ %, — (; +; + 1 — 3)). Put the first order

condition we have the sistem:

)
204+ 4 =0 (223 + A =0 r= —/)\/2
20+ % =0 213 + A =0 y= — /A2
Y = < 3 =
24+ 4 =0 254+ A=0 2= — JN/2
lplyl=gy sty Ti=3 lplyl=gy
L Z Y z \ T Y z
(:L’:—SA/Q (=1
y:—gA/Q :1 - - - - .y -
= 4 . One point satisfying first order conditions is
| -3v2/A=3 (A= 2

P=(1,1,1, —2).
0 1/x? 1)y 1/22

_ Ly 0 5 % 0 , there's only one point satisfying first
1/2? 0 0 — 2
0 1 1 1
.. . . ~ o~ 1 6 0 O
order conditions can be usefull sostitued pointon H , H (P) = Lo 6 ol
1 0 0 6

becouse there's only one constraint we must analize third and fourth principal
minors of border hessian:

01 1

HyP)=|1 6 ——H g‘ﬂ} g‘: 6—6= —12;
1 0 6

ool [too

HuP)=|] o ¢ ol= —|L 0 6|+6Hs(P)=
1 00 6 L oo

18 Y 6R Py = —36+6(—12) = — 108

0 6 5 '

Second order conditions:
H4(P)= —12 < 0; H 4(P) = — 108 < 0. P minimum.

The proposed problem has minimum equal 3 on point (1,1, 1).



4) The condition is satisfied on point P, 1 - e = 1 - ¢; rewritten the condition as
(x4 1)e” " — 42 e+ = 0 we calculate the gradient of
fa,y) = (@+1)e™ —y2 e,
V= ("t —2z(x+1)e" Y — y2 et 2y(z + 1)t — 2ye™tv — 2 e
and Vf(P) = (0, — e), by Dini theorem, the condition f; (P) # 0 is sufficient to
have a function y(x) defined in implicity form by the proposed condition, with

y'(0) = — ;/Eg = 0. To find the nature of point 2y = 0 we must calculate y”(0)
that again by Dini theorem can be calculated as

y'(0) = — f;’.T(P)-(f,,j(P))szf;’!,(la(')&;gl-g(P)+ fp(P)-(fP)? ];J(—(PP)) (note

f:(P) =0).

2,2 2,2 2, .2 2, ,2
J/:;ZQxeff +y —2(56-1-1)6‘76 +y — 2pe® +y —4$2($+1)€x +y _92617—&—;/:

— 2z 4 1)(222 4+ 1)e” Y — g2 et f7 (P) = — 2 —e= — 3e,

rr

y'(0) = — =% = — 3 < 0.z = 0isamaximum point for y(z).



