fx= 22y
fa= 2y
—ij— 613

2.3 S@Lw«ﬂ. ov dor rmtl'a( DL-'?VNEFVM

La‘sl time Wwe ivde(vtu,,ﬂ, ‘fx °—va f‘j

as ruv{:da,( devivatives °F _‘f with resrect

+o Qac‘« VM\'.wlole ® and Y-

.DQ¥ —”M- (Lcowﬁ svdon ?ﬂd‘é.‘p\,‘ oo\Mdit;vM o"

_f ave the Pwrtt‘a.‘ deraties ‘4 ’Fx and ‘fj :

frx
fyy

1

92
(‘\Fﬂ—)r— = ﬂf (}@v:v«»“t\/e, 1-‘ 'Fl wr t )L)

2% o
(‘Fg),j g? (iﬂ-vtva.bvé "”F ‘fb wrt 3)

:f)(.«ljz ({x )5 = ;—Lﬁ— (ole,vfuafl'vc. a'f 'ﬁx wrt y)

,‘_‘( j);(, = —91 (;ﬂavi\/mbva v{ {5 Wrt JL)
4 Oy

E'ﬂam?lu Cow?tktc 'FIJL ) 'fy\:‘ B ‘pxj) 'fyx lbtu,y\.

O Jay) =2y

@ {(n,y): Yeosx

flz -Hs{m '(j: cosn
?cyj: éilj ‘Fxx = -ycresx ‘.Fyy =@
‘Fyx' by’ ')Cly = TS —}y* = TS



TL&M (Clairawt’s TLLW‘/W') wlﬂcw 'px,\\j awwl :va_

~ve Cawbnuwons y 'f"P‘— = -F’Cf]

Ru.é cn( TLV»ML ’f"‘j = J‘T" fw ﬂu Awwén'mr we'll

@vucon .,J'w {/‘MJ‘ Sewmester .

Geovue,‘i'vic lmm».i»\ﬁ o'( SQCahi oviu F‘vv tie Lr'

Queriiuw W hot cow be Ssaid a‘:uw{ s‘qu a,qu

{»m{ srder f«v-k\'a\: i e image ol ?

{)LCR) S>o ’J,XLF) <o ‘fx (Q)<()

52 " c‘aauﬁq 'Fv S P o8 i+.‘ug “‘o Ixeao:él've ( J,p,cr ecuen )

as x :hcvem unoﬁ ‘3 5“‘»31 Cons tent

=> ‘glx (P3< o -/: Concave iw\,w



J’\j(k\ < o J’y (?) < o

;‘f] (Lﬂ.u\,jg,; 'FVom very lkaaa.‘h'va, 4. ‘e,ss M%q-b\u, ((hu\w)

as Y MCrecves and > S*«\Js Cols feun £

4
- ;\:’5 LP)?D L Coucave w"-\

'F’L C('u’“‘:l&‘ -‘:vmm wmov-e y\(.f:’]a,ft\/‘r + ‘W v\e_ﬁa_-é;'ua chveu,,,“)

as y WMareases and . Stays Consdocn t

= ‘f,&y (P3 >0 (ho“' ex,ou,ﬂj \re‘q;l;ai _‘b (’.uvxcq_vi.t‘])



Problem 1. The figure below shows the graph of f(z,y). What are the signs of f,(0,0),
£4(0,0), £22(0,0), and £,,(0,0)?
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Problem 2. Let P be a point on the line segment connecting A to B in the figure below.
How does f;(P) change when P starts close A and moves toward B? What can you
conclude about any second order partial derivatives as a result?
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Problem 3. The figure below shows a contour plot of f(z,y). What are the signs of
f2(P), fy(P), fax(P), fyy(P), and fuy (P)?
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Problem 4. Compute all four second order partial derivatives for each f below and check

that fay = fye.
a. f(z,y) = 322y + 5zy°
b. f(z,y) = e* @
c. f(z,y) =sin(z? + y?)

@“12

Fra= 651
{17 = 6 t ‘gyj

bey + sy’ © f- 250

2x
‘F:u.‘ ‘-iy‘e J

2 2
fuy=20"4 Yaye™

{y = 3x* ¢ |S;¢j‘

{"jy= 30»9 *3 = lxe115
2 2 Z’—_‘j

'Fy-»’é““gy ‘{yy= qa'e

2%
Fpom 2™ 4 Hage

2% Con (F+yg?)

fu-
fax = 2 (FHY?) — U sin (" 44)

fag= THaysin(atty)

fy =
'ryy=
fyx=

257 Lol (‘Lz 45‘)
2 Loy (X4 =ty sin (274y7)

~Yxysln (’&1 +y)



