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roavict 31’6L(.L8[¢ct., 'Pc:'L dervnial aivi ... —Cci(.cunmocﬁ.!

Gradient . "R'i.(,d-wi%gsdeﬁuma:éd.
Prcblern 2.42 (Sid., )

[ Senni
&) £0x) = = X42y+32 —bgmc{j@o (?x)%gz) (1,2,3).
/&) i('}() = ¥, ze_‘"w

.
- e e e e

—f— Be"md—rX\H (g)e"xﬂ 82 S x83ex‘d

X
%_ngé'ﬂg +X8 .(__ —><3-,=2><83 Y -x? 528 XB}

gradfon =3, BE)= ("™ w3y, By

- &Y (P-xP, 2xy _ngz‘) _
Tavrenlda sd /QC‘E’VLS:E S 'Yno:ﬂmg‘é '

| Problew, 2.43 (sid. %)

o‘Ec’SSMA'.mg
Xy syl =5 dr wivdlauwrvam HUL

o) = ><3+><H +33
gemorm ’P«mk%e% B:(2,-). B vwsrmmcdueldor
H C gerom B er grod FR) =(3x3ry,, x+3y%) -
=(11,5), sd en famgentueldor < samuma plt
dr U =(5,-11). (bestioms med Hobta dgat).
Nermedens elamdion er (5,-11)-(x-2,4 +1)=0,
dvs SuMy=21. Tomgentums clwvodion bl
(11, 8)-(x~2,Y4+)=0 > Ux+Sy =17,

Problenm 2.4d (Sid. %)

Cox%axysy?=k R:(F,m)eC.

dat oss Lbestimma ekuakionen fer Jcamaem{-cn
AR, Ewv mormadveldsr 4 P, ges cw grad f(R),
deir f(x,xd)—_"x%'xg +y? ;. CofP) =f(R) ér wivd-

Luuu*w +L JC genen . 3y




84(&&& ()= (Zx-i-g , >q+’2_5) = Sm&f R)= (2§+’V\ ,_'§+2vl) :
Tangentens _elordion, S

(2849, §21)- (6§, y-m)=0 &

50,y =2 Leluvedionen. 4) = F+2y=1. Deba kom-
Lineras med. (@) cdn vt fiar
(A=29)% 1 (1-2) +12 =1 & dyP-dyelan-2v 2=
& 312-B] =31 (M- =0 & ¥ =0V y=le=F=1 VE=-]
=P:(4,0) oh B, 1) = 2xy=2 odn —xau=2.
£ P00 Tusiithwing anr x=y=0 < tangankons ele-
vedion @) = 0=2, dwss dnga {—awgmial gl govem

c‘h’so.

) P:A,0) ~(RE+)=2 > =-2-2F (séfts in 1 (@)
SLR(2-28) +AUIAE )2~ | 4 F2-2F-2F 2k BE+IE -1
& 3E2+6E 43 =0 ¢ 3(FH)*=0 &> T=-1 =1=0 =

Gemomt (A,0) 3&7‘ emdast €JVL‘17OUVL8»€A/LJC 'Zx-\-g-_»—?, .

S8

. Problews 2.45 (S

6Ec'>’s«wimg{
Q { SR {égi;%%f = (= y2) 5 dPy= 25 }@
RYy=2 =2 '
x'i:—«dz:?a [#=4 x=%2 [ x=2 [x=-2
@{x .Hdz:s @{Hi-i{ @{tj:—j:f{@{ \/{ -
®Y = 2 >y =2 Xy=2 tjﬂ 8=—~1
slecirwingspumbderna, dr (2,0, (-2,-. \
@ Vimldin smdlom bomgenddune. s Lica med
bl amellam merrnalive 5mc@:em4cﬂma).
C: x"’—_-52=3 dr e navdlewrva LU ftm(&imm
Foy)= x’*‘u&?—.
Cot wy=2 & e winvEleurva U ]CWLLUEIW
\Cj(x,gj =Y.
grad £ 0x) = (2x,-24) = 2(%,-Y) 5 \ij.cﬂ.g (%) =(\,%)
Sm&f(z,ﬂ-gm&gca,m 2(2-1)-(1,2)=2.0 =0
grod £(2,4) gradg(-2-) =0 dven < dette fodl.
Resultat: Kurverna (hypeibleuna) sleson asab -
andree 4 2(2,0) wnder et vinkel,



Problen, 2.46 (Sid.8)
aﬁb’swigg
(4).8n&XEﬂM bor som ﬂe&mjc elaodionen x=0.
{xzo *=0 ®=0 {'PNO:D)
<=>+’ @{ <3 P (0,4) .
XPaxy=0  [yP-y=0 |Y=0=1 [ P(0-)

@ C: ><3+83+x—3=0 r e mandleuruvee UL

FOY) = Py By

Vol bestimms vmed Jcm"m,ngVL U Bz Uy f.cosB |
der Miarw%ﬂnﬁmn%m(xfcor L C m*‘frm[x.{cwx."Pi.

Evi voemal SCUW?.’p;TLOL vj:myvn.lu(: ir sovn beleud
grad§CP) , i=1,23.  gradfx)= (331, 3y?-1).
P00  grdfP)=(1,-0 =2u=UN. =

= . ea_rm6¢>%%*%@@_lﬂi

—PZ :(O,’l') 8fr‘ct£1.f(O,/l) =(1,2) = U, = 24) =

= ‘”Ua S—J—msﬁﬁme—%»e cog” \%

B0 gradf(R)=(1,2) = wg=(-2,1)
Debla: -fe-if. g debsavimvmnae somm ded fc:wa B=
c:urccx:s( ) SaL(LJES

| Problevn, 2.47 (846d.8) -

sﬁéswmg

=2 ar en mindleurua JL funldionen

j(x,g):'xgz, x>0,

Novmaden &, :(gn)eC ér poralleld med
gradievtveldorn dar: gradf(R)=(43 28w
Nermalen genom R far rilbningsloefietentn.
k= % 252 i 4 o (gf2epy=+V2E ;. B0,
Insdtving av v?=2§2L§n?=2 ger F=1=F=L
Svar: Jpunbderna (1,97) sch (4-V2).
M P macier:]cars{:as foljormde: En Lem-e, |
gemovn orige ah B (5,m) ar T‘L‘Ld‘l/\/imﬁslcoﬂ
effccienden k= %
Problew 2..48 (Sid. 8)
UL:C'D’Sf\/v[',jﬂg

S dr fwtv&&jjrwn JniL j(x)=x+252+312 SGJVLUWL'PO.
39




v mormalvelctor ]Eo-r" ﬂémﬁenv@s?ﬁmejc < -Plx.n
T &r som Seleanmd \cjr:ml:{e/vujcem ciiir; 3mcij )5
Sm&f(X) = (2x,i3,62.) =>3mcﬁ-f('[%) -2(1.2,3)=2v.

‘ T:cuvﬂe/m%‘pﬁwwe{;s e(Lvaz{:im Ller alltss

V.- PP =0 Nv.OP=v-OP « A2 +3Z=6,

&ifwwn. Plomets evedion dhardeds < aﬂﬁeﬁra/m

£ Elvotionen ]Ccr -Ecwtgavu&pﬁcma% U e f.wa.&-
Jcims\'ﬂ{:a. z:j(x,ﬁ) A 'pwm[x_":ew B (61,@)) 3&8 oV

Jouy) =2y > Fo-2ey A GGt fiR)=-d A
j3(E)=LL = T Z=d- 4(X+2)+4(\\j_1)=—4x+48"8
Dess A/Lc"rma.’%mm sl
Hxodyez+8=0

Svah U.) X+2&j+31=65 «Q LLX~43+Z+8=O.
&WWL. Evdast vid chn[u&msyjccr 2 =5(xY)
'3&Uer jcr Jcamjdufrgspum[dm P: (o, 4,c) ok
c=f(0w%) j cha, & m&\go% mer Lcj@neﬁzahseha%

1o

| Problen: 2.49 (5id.8)

iéswim.g

S: xEey24322 42xy +2yYz=1; T %-y+22=0,

i e i — e e v e, i e, — e —

Tmﬁdﬁvgsm&&m lecdlas P, (A 1,V).

S dr vamlfvdﬁjca, U fwvuLc.Jno‘nm

F0r) = x%’&\tﬁ +3224+2xY+2YT.
En mormalveldor Hll 7 er v =(4,-1, 2),m‘ULeJc
ger sovvbondet STCLCQj'C-R)//’VL-
Sra&j(x)=(%£,%§,%%)a(2x+2& 2x+dya2z, 28-1-67;)_
SYUAfC'PD)$2(>\+-H, A2y, pedV )= 2k(1,-1,2)
. A+ = k . >\ - ‘-"-L( ,>\ —_—.k ‘
@{9\+£L+V=—L< @'{ +;.L+U =2k <‘-.=>{ ,+\i-\)-_~~2l,¢
ABv= 2K pAdV= 2k 2y=dlc

>\+‘J~=LC_ >\==5k.
Sty =-2k 4>y B=th = F0O,1,0) = 25k 243203
v =2k v= 2k , . 2)

: P:(S VTRET TR
+42k2 dok 26k > =13k 2=l <« \<=J_—-\~ri_-— =e><[ N mf’

-5 o
P R as

o

Problew 2.50 (31d.. 8)
cSEé’Sf\A/CrVLS{ .
S:' x2+’2.ﬁ~2-+32'1=6) PEJ.I_E“(E)'O;@J_,E:,_@QL‘?LQ);.

| e e e — e e T, st e



Kehon 4eneprimgspunlchen B, (Apv). @ Saren wivayto. Wl fumldionen

Jeg Sedniser fjmclf("@ ) mormedem © ®, dar FO%Y,2) = XP 8y 2+ 4z

‘Om RO v) S Jccuwge?ulvgspmkjre%, SAl
S 3@5(R):(2A,6%,8v)zk-(2, 3,4), ko,
> k=>\=2}.1\.“-—'-'2-\) <> —Ei(k,"‘%) ”Lzs'))

et = 2+ Zler2k = %kaﬂ k=2 =TR:(2,1,1).

Svah . C=f(2,1,1)=1.

FO0y 7)) = %22 4322,
f}m‘:&f%: (2x,dy, 62) = gradf(R)=2(7 21, 3v).
Plomets ekuation cir
(X240, BV) (X=X, 4 - 1, Z-V) =0 & AX+2Uy+3VZ =

—_— iy gree. SUPNE SR

=)\2+2}.J.°‘+3\)2=6 %> W:#a\_zig&gif‘:vz:@.

PeT = 6A=64> A=1 Problem 2.52 (5id.8)

T } = £ V) =51, 1,v) =

PoeTt = GL=66& ph=] g'E_C_li_SW__‘/_VL_\%{, |

= B43V2=6 e 3V2=3 <> Vih & V=21, dat oss bestirmmea evericbucel{or S\Ac'im/iA/LgS«

Svar: X+24+3Z=6 st ><+23—3Z =6, —Pam\x_jcer' Jco-r olilea veirdem P keonstanmten C.
| 2x%y2=C Sx2-1-2C30 [20&l [Cék

Problenm 2.51 (Sid.8) , = &> o> :

4 _ X* -2y =1 54Y*=¢c-R 30 Ce®2 C>2

sLoSvae] Sddemea C>0 exdisterar inde sd kurvorna

“““““““““““““““ ~ salevian Jernensamima. pum leter | de sledir
() Iafj Lestevnmer *fbﬂo.mGZES eleuadion gm "R,"F?,_;l% ke dror Jnald enleoli

PeT = B+2¢=D A=2D11 '
T A%+ByY+Cz=D =1 Peet = A+3B=D <> B=3D/A{ Problev 253 (Sid. 8)

TeT = SA-B+¢=D LG=4D(1{
i “ ) _ ’a 'a . . )
=T Lxedydz=M. (W=(2,3,4) wormoll ). Seming. a) Vo= (3 —:EBB) éir e fuddi-

| | | K|




memnstonell smca.xlm’t , em viermalueldor £l
en. windlouruee $ ) =C, C kanstamt.

19 VFxyY,z) = (Bi ﬁ) 1) dr e hredimensioneld
Sm_cﬂ.»tem.'{: , e marmoaﬁuch:@r:r U fumkkdms—
f\dJccwu z:f(x,ldjj VF ér meddtrletad .
rvn. Vf dr YE:s mehhcm, < xy-plomet.

Problenw, 2.5 (Smcﬂ. D)

Edsming
Forg)=dn ooy czw
09 Sm-cq-j:(?ﬁ) ('%i _‘E) (x'z Q‘\ljz %'24_# >) =("\'?"‘" 4_\1—2—)1
5 =gl §e-0 (3 o2 2l

b v=1,2) = lvl \6 =><>—-—§’)—=(-\-?= %)
_____ 23 _2_
SR Rt E-g-28

M- ?ftl&—wvﬁscj@wva}m slenivs ofta %%
Problevn. 255  (5tid. 8)

'o'EcS'swmg : f(x,\d)z)= Xﬁjzis)

R:(3,2,1).

T(le&xjc%asjcig/@tejc ]“-&5 rdia riWM3sMVQ%ML.

L2,
Det 3él.Uer okt bestéirnme f-vl('lig]. A -'r'i(xréw'mgm
W =:P5:6=“-6:—P:'=(.—3/—2)—1)" ‘
8mclj(>f<)=(%&,%)%£)=(gzzﬂ ’ZXSZS, 3%8212) ;

Sm&f(?ﬁ@ 12,36) =d(1,3,9) ;

(~3,-2, ~ﬂ .
T \r—(a A
3

fu('a):gmif(ﬁ)-v =t} U, ,9) = (3 2,4) == N
< (w k! oY ™ Ty L E&....

v =(3-2-) = U=

Problem. 2.56 (Sid. 8)

6EOS/\M’V‘UDL

Medl - cLXan. peleamde mot vorr ozﬂn. -
—oxelon pelcamde ot dstr Mir demperaha -
3mohmjcew IT= (2-3).

@) Raldt & wdnmster peleat veldorn O =(=(,0) sa.
ST - VT 0= (2,-8).(-4,0) ==2°C/lum.

8) Sydest bestims av Mlx:vaCvSm 0-(Lb)
so. ZToyT0=(278) ()= S ~35u°C lom.

) Nodost Lestémng ow ﬂ[&.W%%ID/\A, v=(~\[~_i-.,~\r-:2_-) S.a




T A i Ao o

S VTV=@A g ) 2 0 e,
Sveh: o) Faller med 2°C/lem; 4) SJag,eJLmeoQ

352°C{lom ; ) Follin med 0F°C/lem.

Problem 257 (Sid. 8)

mmg_ TxYy)=3 arctam(x%+y)-10 amﬁ%@.

8rcmhen/1.JcWL T en j::umlz_‘k -Pell_cd?. ¢ da Adlet -
fWinﬂ ¢ willem T vdxer svedbast. Vi Ldisuoy
«@-cs%ot.wxmna, jcdiv&.%%%as{iﬁ&e%am 0 ML&M%@L@VL
—*SYZJAT(L—'Z) . {Ltj anjlx.\fj(/mmg &f&hs&vﬁa/ccs.

T DT L A2x 3 12y
VT(XM)”(W’B&) (1+(x2+3)2 (T2 1302 (] e
1

VT(1,»2)=(3+3>—2—; $=(1, =80,

. . ° ' .. o { _
Kd Lchgen/L /(]trvfja bestinms o ’vm\/—ﬁ(—dr, 1).
S VT(-2)- 0 =-19T(,-2)] = Z VIF = Bd*C/lonn
Motsvaramde *tidshastighet” &r 3\i#/20 Chmin.

- BDms =3m/ %)rthm = ABOv /v ;

3 T% °C/ e - 180 45> ko frmin= (BT )°C/min.

1°C /. = 1°C /4P =00°)°Clam .

1

OWMS{ 258 (Std..8)
csEch«/vaq~ f(X,3)=><+25-(><—’1)3- P,

o) Sm.rijbt) (&, %) (1-30x-0)2, 2) = SmAj@) (4,2)
»fv (P)=grad (P9 = as2b

.—.—...—...—..._.___.._.mm..._..,_._. | V.20 S e et

T e i it e (T et i i, st v o

DI ML&vaﬁaM G =(a,4) som gér f,P) >0

souxeR. JC 41M/£Hdﬂ£] drus ]cm,. ca+2550.
Problern 2.59  (Sqd. 8)
s&dammg

Det 3qﬂieh, ottt fo'moc, det sfretel veirdet av

A 8Y '
T =1 o ﬁ’ﬁm“iﬂm <(1 D O ) =

> b)) = lgro:_c[jﬂ'x)\m a}m\ﬂz glxl)=gw) , o=Ix.

= g =B (s =0+ r2= sy k.

9=

. Kudlen & rojccujrtcvxsscjmmejcrisk, sé
denn dr brombast P Jﬂc’:’»jciew 4[473~—~6_. ,

3



Problevn 2.60 (Sid. 8)

Sdswing

S Z=LL~><2—2&2 S ’l/vmfcigjcm M FR-R
fxY,2) = x%2yPez = £1,0,0)

geveona pumlcken. R (4,4,4).

Shikag edt viigens projeldion pa xy —'P)éme‘é
ges v Y=F60. Evt temgentreldor &L y=£09
or v =(4, $60). D& ér gradientens projekdion
yels? x&-?’icw\ef q:cxraUeM med v, Mldse dh
grad fly =k (1, F00) = (2%, dy)=k (1, §00) =

"=y _ A xy_ 2 _ 2
P %=i>—<® if(?)z-i- = jmf(x) A CxZ <

< f{x)= Cx 2,
K"LL‘{"LSCIM“ 87"&(%) SL(.CL 3& 3'3VLGVVL ’Po..g;j rPr?Je(;;hm
{ ryeplame ;0= Cot = frpaz

b Keoviswddeha ﬁéwmam KL 2.83,

| !
cSEoLcotﬁoc umcf:ersc‘ikvm‘mgak |

Problern 2.681 (sid.8)
SEc‘;’mq/L& |
DRICI) BICCRICHIS
= (22 (lay + 4 Y2+ O(r ) =

= '><2+52.~1 ag—%gh Q(r3) =
-“-:ﬂ:}j_“@Jz 2 +0(r?®) ) T—.—_\/xzﬂjl.

1’) JCCXIH) = s«'m(x+«d)-z?m(ﬂ+2><+3)~x3 =
= ( Xy + Oe3))( 2%+ - 42(2x+3)1+9(r5)) ~XY=
= (x4 (2x4) =y +Or3) =
= 2%%x 8’)45-&&2—?(3 +O(r3) =

P g — — — ot il

Q) fxy,2) = 2V +x %y ~c08 (%-2)-Yy =
= 2(1+ -%szﬂ)— F(x3)2)-(1- ;42—(><~z)2)-5+0(r3)
= 2+x2+5—%(><7-+8)2- 14’%6“"2)2"8 +0(r¥)=

- musdg- et et -

=1+ %—y@a -3—4_52+£i12—xz+6(r3)) N e \/><1+Hl+z?-

Vot ey ey ey e g D s —— e e B i by e e e



Problom 2.62 (Sid. 9)

o‘Ec'D'waWL%(
2= = @ty

F=X~-2 H=247
<> = g(r,8)=f(2+r, ~1+8) =
Sﬁa +1 H::-'(-{-S ‘

=M(2(r+2)2+(r+2)(8~1) +(5-1)2) =

= Im(2r2igriBers -r+28-2+8%-25+1) =

= A (F4Fr +2r 2 4pg +82y= - "

= nt (1 f(Fraortis o) =

= At I (g+ %('T—r“+2r2+r5+82)) =

= At + %(?HZYQ +rs +82%) -9%' (’-Fr)2+o(g 3 =

= v %T‘*?*—F%T"S +%SZ+O(P3)=

=t + (x-2)- B 6e2)2ed (x-2) () +E (Y40 062),

deéir  p =Vx-22+(y+1)2,

Problem 2.63 (Sid. 9)
FO0Y) = (Y= )(u-3*)
a =_k3 = gy=Jlky ’3):('5‘k2¢jz)(8—3l428i) -

1

- YU-ly)y(1-8l?y) = 421+ O(1%1)) = y?
Fer sma || odr |y ar fx,4)30, dws £ bt
ettt Loleedt miirmumn £ cm'ﬁo Mmﬂs va%c
/Q,Lmafc, g@wrvvx cm‘.go,

*@ J ovnrddet Se={0%,4): x24343x2} & £0x,4)<0
o 4. sveraded Slo=1(x4): Y>3x2} ar fx,4)>0.
j: ccm:{:a_r .«@ﬁcﬁ-& "PG‘E’L'(?LUC(. G\:&L f\n.eﬁccﬁn:cr, ’V'CI:I’TJG-QJI/L
< mrg&,. Sppem crvvgmn/wmﬁ amf&&cmoﬁe orgo,
sd c:'n’go ey 'L'/VSQJ\/L exjcre_mpfum.ké A iOLLCJ.
Problew: 2,64 (5id. 9)
Edening

%) Fer alder Giy) fj‘éﬂéh—'wﬁcjc Ix[+YZ 20 , sd adt
f(x,g) —j(o,oj-_——(l'xwgz)é,e &> f(x,g)éj(o,o) =

£) $o0y) - §0,0) = [xh-1-cost =[x |-A-(4- ) +0(r*) -
= lXH%f\d%O(«rM >0, for sma [%|-r, duss

£0x14) > $(0,0) = orige dr ew Lolal wim/plt.
| B3S)



Q) FXYI-F0,0) =[x lreosy~=gxy); g,0)-90O4)<0
> (00) dmgen dolel exdremmpumld.

OL_) f(X,UJZ)mj(OIOJO) =%2-"87-=S(><18;z} = gH,O,O) >0

e) Jc(x,g} z)-fr(o,o,o) = cos(xaz,)—I <O = j(x,y,z)éf(o/o,o);
&0,0,D}_ger Lol PO .

D, f(x,g,z)-j(o,ojo) = (1+x’2)€(32+22) =9 xy,z) =

= g(0,1,4)-9(1,0,0) = e2).(1) <O = (000) ger

'y eJc iotcai:‘: ex%mvdrda_

—— e e e e Ly . — —— — — i —

%) xi=§(0,0)= e -xyy® = g0y § glz5)<O

—— [t Sy o —

1 detta ‘]CcuU. Jnellen. »
5 $ox)-$(0,0) =% 1% sin(1[72) = gluy) 5 gl,0)>0

exbhrernpadet.

1) $6,Y)-§(0,0) = -)*+ 00 *) 20 = f0,) > $(0,0)

RN st s g et

46
Problew 265 (Sid.. 9)
eﬁg’ésmg'
) Qo= ki hlerk= Ch-£l) ™ 2l y0 }
Q) =0 « «Qa-%k;@ Ak=0e h=k=0
= Q -positivt defunit.

£) Qe = hie - br L] "”;][{’:] NS

1A =% 42 L
] =>xA<>0=} 2 ._299\[-.:(%0(>\+2)-4 -

"2 -2
~5
San-2 =0 B - A 0 A

Xy =0 & N=-135 oo, A5 0 <o
Q dr indefinit.
D Qlld =tk = QUO-QUA) <0 = Q indefimit,

d) (asbrc)? = o?eb%c?+20br20c +2bc (Anadys A).
a=d = (LabacYad2bric?+ 2 b2 hc 4 2bc
b=2k = (La2k+c)? = L2l Prc2pdel2derdke s
c=-dn = (La2l-h)*= 12+LLL¢?+M+4L¢£—M..4M< ;
Q0 k) = (- 2k )2 220k = Gr 2k R Gl H KA
h-2l-d=h-b=k=0eh-kd=0 20 i@fi@g&fﬂéﬁ



&) QU kL) = trlcrdld 202-3k 2> =

Jﬂ —zzo} L
< =>A-—[2—6 2 |=A

r.wu]{“f 3 S]
A

o 2 -~ O 2
-2-X 2 0O
= XAQ\)'—' 2 -3 2 | =~ YA d) 4 (n2) +
O 2 -#-x
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