HOMEWORK 4

20185683 12H 21:55

14.5

- 2y G W e
0. wi= et T e
@ (-3 3) =3i+j = |wi(—1 3 =10= Df(-1 I) = v/10in the direction of u = 7‘mi+ V'mj
) — (=33 =-3i—j = |wi(-13) = V10 = Du(1, —1) = /10 in the direction of u = —7‘|—ul - V'm_l

(c D“f( % %} = 0 in the direction of u = V'Ei V‘EJ oru = VIEi | V‘EJ
!

(d) Letu=wi+uzj=|ul =W +ul=1=ul+ul= EDuf(—1.3) = @ (-5 3) u=(3i+j) - (i + uj)
S b= -2y = 3wy — 2= 0+ (30 —2) = 1 = 100} + 120, +3 =0 = uy = 0L
u = % Uy = '2‘"':‘/" —u= 'f'f'“‘/"i+ = ',"]“/“j, oruy = ‘“I‘u‘/f' = up = 2EWE
Sou= 0V 2y

(&) Letu=wi+uj=|ul=u]+tul=1=v}+ui=0Df(-1.3) = (-5 1) u=(GCi+j) (witunj)
=3ubw =1 = =1—3u =+ (1 —3u)" =1 = 1002 —6u; =0=u =0oru = EH

it

y=0=w=Il=u=jouy=>:=nu=-"1=u=

14.8

33 Letgy(x,y,z) =2x —y = Oand ga(x,y,2) =y +z=0 = g =2—j. e = j+k.and 571 = 2xi+2j — 2zk
sothat 7 f= Az g +p~7 g =+ 2xi+2f — 22Kk = M2 — j) + p(j + k) = 2x8+ 2j — 22k = 2M0+ (p — A)j + pk
= M =202=p—Aand 2z=p = x=A Then2=-2z2—x = x=-2z—2sothat2x —y =0
= 2A—-22—-2)—y =0 = —4z — 4 —y = 0. This equation coupled with y + z = 0 implies z = — % and y = f—}_Thcn

x=Zsothat (3,2, %) is the point that gives the maximum value f (2,4, - 1) = (%)2 +2(4) - (- %)‘ =1.

37, Letgyix,y,2) =z — 1 =0and galx,y,2) = x> +y* +2° —10=0 = g =k, v = 2xi + 2yj + 22k, and
7 = 2xyzi + x%zj + x*yksothat 7 f= A7 g +p 7 g0 = 2xyzi + x%2j + x2yk = MK) + pi2xi + 2yj + 2zk)
= 2xyz = 2xp, X%z = 2ypoand X?y = 2zp 4+ A = xyz=xp = x=0oryz=p = p=ysincez = .
CASEl: x=0andz =1 = y*—9=0(fromgs) = y= + 3 yielding the points (0, +3,1).
CASE2: p=y = x*2=2y% = x* =2y?(sincez = 1) = 2y’ +y* +1 - 10 =0(fromgs) = 3}*-9=0
= y=+£4/3 = x"=2(i\/5)3 = x= :t\/Eyieldingthepoinls(:t\/(_),:t\/f_’u_.l).

Now f(0, +3,1) = | and f(:t V6, + ﬁ,l) =6(:t \ﬁ) 41 =14 6y/3. Therefore the maximum of f is

llf)ﬁal(i \/5,ﬁ,1).andIheminimumoffis1 6 3al(:t\/g_. \/g,l).

43, (a) Maximize f(a,b,¢) = a’b%c? subject to a® + b? + ¢ = 2. Thus w7 = 2ab%¢%i + 2a’be?j + 2ab*ck and
7 g =2ai +2bj+ 2cksothat 7 f = A7 g = 2ab’c? = 2aA, 2abc? = 2bA, and 2a’bc = 2cA
= 2a’b%c? = 2a°A = 2b*A = 2N = A=0ora’ =b* =
CASE1l: A=0 = a’b’c* =0.

3
CASE2: o =b*=¢? = f(a,b,¢) = a®a®a® and 32 =1 = f(a,b,c) = (%) is the maximum value.

(b) The point (ﬁ, \/E, \/f_:) is on the sphere if a + b + ¢ = r*. Moreover, by part (a), abc = f(ﬁ, \/l;, \/E)

3 ) ) )
< (%) = (abe)t/? < T = 228E€ a5 claimed.
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5. flx,y)y=e"In(1+y) = fy=e"In(l +y)f, = Ib‘l‘,_,f,,. =e*In(l +y).fy = lﬁ‘y My == 55
= f(x,y) & (0,0) + xf,(0,0) + yf,(0,0) + § [x*Fx(0,0) + 2xyl,y(0,0) + y*f,(0,0)]
=04x-0+y 14} [x*-0+42xy- 1 +y*-(—1)] =y + } (2xy — y*) . quadratic approximation;

[ [l 2c*

fox =" In(1 +y), £y = THy® fryy = — S fyyy = T+97
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= f(x,y) = quadratic +  [x*fxxx(0, 0) + 3x%yfixy(0,0) + 3xy*f1yy(0,0) + y*fyy,(0,0)]
=y+ % (Zx'\f—y"}}-f— % [x:‘-()+3x2y- | +3xy2‘(—l)+)'3‘2]
=y+ % (2xy —y?) + % (3x%y — 3xy? + 2¥?), cubic approximation

8. f(x,y) =cos(x? +y%) = fi = —2xsin(x® +y%) . f, = —2y sin (x? + y*),
fox = =2 sin (x* + y%) — 4x? cos (x? + 7). fyy = —4xy cos (x* + y*). [y, = =2 sin (x* + y*) — 4y? cos (x* + y?)
= (%, y) & £(0,0) + xL,(0,0) + y1,(0,0) + L [x*[,,(0,0) + 2xy,,(0,0) + y2F,,(0,0)]
=1+x-0+y-0+%[x*-0+42xy-0+y"-0] = I, quadratic approximation;
fu = —12% cos (x* +y7) + Sx sin (x2 4 y?), fy = —4y cos (\( +y%) + 8x2y sin (x2 + y¥),
fayy = —4x cos (x + y7) + 8xy? sin (x> 4+ y%) . fyy = — 12y cos (x* + y?) + 8y® sin (x* + ¥%)
= f(x,y) =~ quadratic + F“[ 3t 0,00 + 3x2yf,, m 0) + 3xy>fiyy (0,00 + y3fyy,(0,09]
=14 (x*-04+3x%y - 04 3xy? -0+ y* - 0) = ]_cuhic ;1pproxim;lliun

J ’? @ Sm%j)

2. o = |+ 2x +L23L
Sln@\\ﬂ = 3 L_)B

G “sin Cy) =(|+2x+ QX+ - ~>(Sj -3 \‘};)
= 3Y+bxy+bCy -
Fa(’( §)= 2y bxy +6><y

(at Pm((xfj ) & Emn (1)
tm(xj)———W\X{ Dx)c, ‘"Bﬁj (X ?)

bgax
K=0-n

Enler) < h,ae 4 = <
w\/«en wWy 22
Ehﬁ*‘\j\é 0. %‘{

So | § = Dytn] <og
‘? br - Gony (X ‘3) 3*’0\5%{\% Xl"‘jl“f

““ 32@438
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