MATEMATICKA ANALYZA 3, ZIMNI SEMESTR 20252026
ZADANI PISEMNE CASTI ZKOUSKY - VARIANTA C

LUBOS PICK

Priklad C1. Naleznéte vSechna maximalni feSeni diferencialni rovnice

g = Lry)arctgy)”

Vi—az? m
urcete jejich defini¢ni obory a nadrtnéte jejich grafy. Poté naleznéte maximéalni FeSeni uvedené
diferencialni rovnice, které spliiuje podminku y(0) = V/3 a urcete jeho defini¢ni obor. (10

bodi)

Priklad C2. Uvazujte soustavu diferencialnich rovnic
37/ =y T €3t
Y =6x+y+ e
pro diferencovatelné funkce z, y proménné t.

(a) Naleznéte vSechna maximalni feSeni uvedené soustavy.

(b) Uréete mnoZinu viech [xg, yo] € R?, pro ktera plati: tvo¥i-li dvojice funkef x,y maximalni
FeSeni uvedené soustavy, vyhovujici podmince z(0) = xg, y(0) = yo, potom jsou funkce
x(t) a y(t) omezené na intervalu t € (—oo, 0].

(10 bodu)

Priklad C3. Dokazte, ze vztahy
u = 2arctg(¥) — cos(mzy)

v=e""Y — 2%y

definuji na okoli bodu [u,v] = [§ + 1, —1] diferencovatelné funkce z,y proménnych u, v takové, ze
2(Z+1,-1)=1lay(Z+1,-1) =1 Jeli 2(z,y) = log(z? +y?), spoctdte = (Z +1,-1). (10
bodu)

Piiklad C4. Najdéte vsechny globalni extrémy funkce
flay) =2 —y* +1

na mnoziné M = {[z,y] € R?, 422 + y? < 4}. Zdivodnéte existenci globélnich extrémi. (10
bodu)

Piiklad C5. Necht F: R? — R? je linearni zobrazeni a f: R? — R. Rozhodnéte o platnosti
nasledujicich tvrzeni (tedy bud je dokaZte, nebo sestrojte protipiiklad):
(a) f mavbodé [0,0] viechny parcialni derivace = foF ma v bodé [0, 0] vechny parcialni
derivace.
(b) f méa v bodé [0, 0] totalni diferencial = fo F ma v bodé [0, 0] totalni diferencial.
(10 bodii)



2025-2026-2%-CA

(:CZ' Nalaev\éfe mbecana, MAGX . n°cg"ew/ d«(. onu'ce

2
( (A+f512) (arci-g ‘,1)
# = — ! (y 2‘0/
VA= e
wuncete a%ncﬁ de[f\wwu O(rd'tgbl_a mocatnete (117 YA ;% Fode’ wmolhanele
MADX - nesew uveo'eue )zmmce SP&’v"U ?(0) @ a vu.cck ,e&o o{? 0@0’(

?esew'- ’f’doﬁ'me ;ﬂg):(uq) (ard&;}/)l 3GE
hi(x)=

X G (“4(/'),
1-x %>

Po»"-uw\ t}': ?(?)%(X\' g,ﬁ_ Spaz‘,;.@./

Jest D) = (-44) JQC(HV ax. o . cuterval ogowzeai Magff)
a‘q I - C"( 4)

| . [
Jed,;'uaw s:m@uﬁa’nww ﬂ(’es‘/ew,,w, a‘Q ;,:0' x eT .

Plak' D(3) =R . Haxiuollu' ot Akufowaﬂoll olqareue v 0@@), M il
«‘\e q meunlovs! (7\('0u (-00) o (0 °) | 2e aao(a’,oa’«a%@;
W Yo ma's %OUAMQIPOW J =(o0,00).

HAlad o ﬁedg fesew o/e{i,uov*aua "wotde » T < Cpoluotan, w7
Totkos' redewd Y s(:&fuy'n’

’gl(x\ 1
(441&)2 - aretg y) Tae k2 l

Q Jeolq_ Po :M/‘-Q%_MCA- vehbpolew 2 X

A C
= arlsux

awol—g_y_ !
tedy FeSeuwn e 2008ls Mo CeR Sp&t«(‘e

4
_ = arcwax + O 2 xeT,

amalj &/C <) /

lede :’1 &z MQ K . O\L-A'wLM.val o@aoui’eaé,' S Auu 0T ne”

I xel14) : aregux + Cc & ((0,00)) .Z(/

lede y
& - 1
GC‘J'> = \/é'(?) arcv‘;?




» 2
Photore ctr\c,i-é_ ((o'oo)\: (0, 9{)/ d'e G ((oloo)) = (—"0( - -,T) , Q bd&,
A, = 4 x€ (-4.4) . orcgux ¢ C < ~ —~}

= iXG(“’l(")‘ anc ¢4 x <“~C—-2}

JesHide —C~3\<~f "QdJ Ce Z"-,F,Oo P"‘o“f T. =¥
T 2|
Jectlize — -—é(“r’l’) “edv«l Ce ’ET’u%, g‘ﬁg), potow
1.z (—'(, Sin (_C"n?))'

v " T 2
Jecdlize *C“T%é[’z'(ao>' ledg Ce (- it *'Z-—T,“], podow T.= CA1)

T ooy
Teo(t& pno C¢ (‘“’,E'; 1€

g b= é@' <OV‘C¢1~(»()< +Z> ¢ X< Lc’

{ (“'ﬂd)l Poéuo{
T 2 U« 2
(-'(l wa{‘c"é) Peﬁuo{ Ce (*5_-)-'1 ;_‘—TF‘).

lede

SPoﬂewe &'w'ly nvesuewlgi s é&aywd bodeel, T,

Live Y G)= Liwe éj, (arcg;ux ~C ) B éj (—}:: c )/

x> =+ X—= A,

g (2=,

‘?’
o~

a9

N

2

w

bN

x

f

n
N—
I

Liuw :T/C (x) =

x ==

l
{
l
\
)
A

Y -2
Sivy (—-C 1")



park Cola e dodew’ splucynty 005l "Poolicdely @) <I3

-4 y
Jegt E:S’C Co) = éi (omcsu‘uo *c> - ‘Lg (— E—) /
a le .3
“Qdé’ T c 3 0% C = T
Protose —~—~>"2‘"‘/T~_7§ (Mbg'ﬂ‘éL a”%;{)
\ C 2 - 2 ( (
R < —_— e — 1 [ / /
Q 20vOneu - z = ( Lo’ shaua fe 2apoua’ a Pava Eladua )/

P?a}"l C e (~ é/‘_ﬂ( ’i‘;;g), 7‘462(& l_c: (w('sc'h 7'r§“1§J):(~4l sihff)_

-1
T ( > e (4, s 7).
J \a '

JP (k\ = rCSw ¥ — ,(_:’—

/ [
HODMOCEM Sc'wauﬂarm /ﬂ"QSLéJAA/ A

v
obeeme! dedewn

O/E{\'MA'C‘JWI 05-6“«3

A

3

s A Z
L é& L étqal )
2,

§u~ Ac'eé’e,m
nefews ' < poc- POoluy



2025-2024_2S-C2

lCQ! u@aé’ua‘ée Soustowy oL‘er/Lzhu“a’%l.Z, X

3t

X,:gj—fe

[ 3¢
4 = b+ 4+C

PO o(,,jzfeqemcm/‘a,ldhe/ Luml e x(g_ ;Dr\owe"we/{f.

L ) / ¢ C
[0‘\ /f/a/Z?Vze%e WGC&MQ Mab.malfw n€£6w/

(L) Urcele gnuo2imu wecl, [XO,(;/OJGZL)ZS,O@;V?IO é,(/:
6'2-4' K(g ntes"ewlsp&(ly'xz&/ Yf0)=xpl 3(0) Q% ,
’Pddzﬁbu (730(4 X(g curepene MQ (“qo,'ﬁj_

v 9y (

PCS@W - SG,Q‘LQ(A{MQ A_WQ/\‘(A“ S‘ayg%c:f? :

_A 3L

A e upnqmﬂ’eme .,
oo e D*(é/)xomad’ s oulol
0 Lx-faa | =
- 6 A= e /
y
kot

2z ’P/LVW("{O na'odllu dog%a{afo/we

ey

(l

3
~ég—g:§€/ éeoéy



" gn_é]/— 6(? 29834:.
Chouodedecnshef ! pobgugun letbo Novuee joct
V=L = (a-3)(A42) | ey =23,
éeo(é FS = {ézfe‘%
Rovw'ce wo! speciclun prory shauu tvanu
0> = > (§ cos (0.6) + 0- s (04) ).
Probote  3=3+04 go jechonatobuy’ bnen char.
Pd@%ww, Ebpodolue P@A‘Zw@gfawln“esbew/mé v
Yo () = Ate . Bel
protose auax S st 71 oL 0] = 0 Doviaws vl
oo ctomewy
%{P/(f) = Qe%ﬂ— A 36%: 3P £€3f+ QGB{\/

I L 3t 3t
Yp ()= 3P+ 3AL. 36 + 2BE

3t

= C’?Q“Eegt—l— 6 Pe

l \
Posare i oo Ravvna (¢ (4\ c(OlecmeuA@

3L
C?Q’ce%«kéﬂe%— 3@%8%— Qe 6@%@3% - e /
3 C
edy  Spet =9 talke A-3
OdFuol (\/%H;/%//V‘ﬁ{ 2e d#@cué’ v n“esbeu/z/g %'Q

3t ot Q3%
ﬂg}(é): xe +@e + =€ %679' o((/@d?.



2 druﬁ@% /'L,ardg"‘ mahee (wabo 2e %ao(o/w/> MAa{,wce
] 3t
bx = g~y
lest 3t 2t @ 3t 93 3t
g: 2x e —2/58 +Ee +_§1ge

)

a@'gb & 3¢ 2t g‘é
2 2t @ 36 0y 3¢ Tt q
- — + — — - —1C
Gu= € ~2pe + =€ te — A€ (Qe 575

3t
-
2t ~ 2t
2t (2-2)re (e honnn) 368
~2&
/18 3k B'E i)_~3
= -te re 2o+ 7 e

v ( \
Tﬁdu;L obecne! Nesews novLwQ J‘Q v

3t & 2> al + —2t

X 2t + (3rz)e—ye
()0 (o

q 2
‘5684— g @ 4—(&@

Dosaze vaws £=0 oloctame we

x 2 [>
(§>(0\2 ERZC
e

2 tvoin olec me'lo /f’es(/ew’p%we, ge X‘%( 630&
owegeue mo (=0 0) poure PO ﬁ:O. Jesllize
x (0)=x6 a q(0) =y Pot

2
2

x
Xo= =

2
+ 5
/aﬂ: o<~(—@)



Od efHe uu{u/r povine oloctcanewe

2 —
4= = " 5 3 B

‘/eotte(/
2
= foroets
2P
[ C L C ( . / |«
Bonen . Resew x4 800 Ouheud prave
leﬁda, éa(??}v
2
o Ox0t 5 =0
|
Hodnoce w (a) 6

(LY 9



2025-2026-25-CH8

@ 'Doéwé/\lo_, Se Vzéqﬁj'

A= Darety XE ~ cos (7,—,(31)
v e ¢ ._‘223
defrimug! e ool Gode Lev]= < [ £44 -1] clifevencorablie
Puubee XYy paowe"m,;éﬁ - Labe! 2e
x(zv%—/!):% a é’(z”‘// 1)=A

0
Je- 4, E(XGZ)“&g (Xv-?) Spocwle’v@, (a_};/»+4-4)

vy v 3
Resew, OgvigGewe

ks

F (M,ru: x‘((l]t) = 2cmcf? = - cos (7’_1(?>”%

G(mrng) s 2ng-

Potow  FG & C (@ax(ﬁxiof( x R \/ 2 /0-0(3_
jseu 6#1[0% C" ma obsls' fodu [21'14, -4 /(|/11 ('“Q/”‘L‘
o bodds & Rudo chedew a polowerew ;j)
F(’Z/~/+/(l‘/{('f4> QGPCL?T/I’C@SH —Z{/'—/I =0
C—(+4—44(A\\€‘21~4 = 0

/

oo bowesne”

Q@X “):




- 5
—:(u(\/‘,xl )tﬁ — + IIXS“’\("X%Z)
4 (G
2 x _
= +~ X S\L,//l)(g)
Xa#?a /
NG .
C—D'—X—Caz“)})(‘%) = e /61_ ((Xé»{_ /
Q@ )(_,&{_ 2
S luorg)= -2l
‘{:le} Pno Q = [g-p/f‘—,{‘:{l/l] = fu‘a}‘x(g] J’egf
2 -
95(0»\: .~—4+n$mn = -/
@ X N+ 1 :
QR 2
———(Q = —",/{,Sb"l\lfr—/t
QA& \ A+ A = i /
QG DY
— @<= /-¢ =-2 —(a)=-1-2=-
. @y= /-¢ | > /
Lolu \
ee BBy < 334 %o
Ca(xtgp —-3 -3

Podly VOIF 680((7 e>Cog\/~o7 O@dﬁ L Body [u w] = [ A, 1]
o olols' V Codu fxtg%fﬂﬂ éaﬁo«m/ 20 v fsou
Loda H’('ﬂg ™ 78\0wec'uu3’¢£ < mg U <Cooluptie

we V.

Folg neh I%@Uhp(éﬂ /a\a'm% p,é;%/

(
gi ’”“‘*”)*Eg?g( #)’@‘iﬁw +®?(X;L)Q#(w v),

73‘"Lf'cLe wp



2
02 S S
9&( ) = 2 x (x ) e
Ox XL(;L XQ-{_#Z | y
@)X _
d — ~—
<% gi (44) =4 oq (44
Poad! (dbo vor ) o (¢ o 4
1 _
Cox _ @(ulg} — _ — 2,
Q—u_&"”) PN c |0 =2
O )
3(F &) /_,1 -
(D(\i’ - (b(x M) ~ __i = 0 2
CJA— (M(M\ - Q(QLC) 6
ca(x\g,)
Ce lhow Jecliy- 4
4 — =0
o2 7, ) <4 (L)




2095-209¢ -25— CY4

Ea Nobhgn &le vs‘gc&(? ?,Qo&al&u /e><7lrefwv7 Lumbee
J@(KL/;‘L\ =53 —/&721— 1

o

MO anudLime
1‘1:{ [th;ﬂ(—_ 7122: (/king 9}

Z-cl(ffv‘go/ne"%e sz‘sw[c'ha' g?aﬂo%«% 5*’1"'64000.

/

@UGSUQM - Mupgiag M (@ amegema/armll MGLPO{:PV‘O CX\:(i\é M P&\A/

2 2 2 2 2 R

l [’(#1 “= >(+Ag( z b +/¥ < 4’( /eo[; /‘7(8//0,0]/ Q) ,
M4 ueambeua// Mf_’M&pufoé//b/ué—Z‘ £2:P°5 /El

4[41!;7) = (1k2+;’72/ pok 'Q/'e 3/0072‘.[@/ a

m=6"" ( [o,4] ) - Muoging L[09] 14
éOWPQ@;«LMAI/ o) leo(éL Mam%ug/v E/ -éa@‘?.é
M fe wrausend o 7/22.

p 2

?na»@é'e MJ'L M%ema/a LR Veus /P/ 3’/& gowfaéﬁn/.
Prskole { o spoguta’, mabyea' ma H globalutl, extrles’

Poyly & une q 7/22—3 ?2\ %/z@) = ‘7x24.y2—{‘.
Podle rue‘@ P Laég b&age%lcé ,wu,#p/&ga%uoa/ Qe m@M
exchduy  molyyob uot ws bodod [x4) € oo

& i,

V%—‘l [Kl@) = o
wel~) A}QQ“LQQA(WO/ACA/I% bﬂ-ﬂD(ﬂOé VZOW-/(

Ly, )= Foan)+ A G Gey)



Protoze 79 Gey) = (&, ?grf\ - novnoeT-
17?( (ZL;L) =& /m&d—a{m/VDOW T [)Q(ﬂ: [Otﬂz %/ M.
S‘l'ctc/\'cmo,‘mw/@Odé L spz&f&é‘,&/

(1y %= 3,% 84k =0

@ x

(2 Q_L:‘Q a4 =0
S e

QL 2,
(> 2= = Y Try -G =0
) .y Y

Dl (2) plok’ n=0 wefo a=4
Ye-Li y=0, pal db () x=*A, kdy clostamalue
m% [40] o [-10] J‘O»Za @andn‘da% ua extly
de-tr A=A pol gle (1) x(248)=0, 5 kdy
x=0 oy 2xtI=0
Je-L o= () pol dlp (3] 931“2, v’e/;? A0edo v ue
By [02] o [0 -2]
Je gy 3x+9=0 P (3) [»(3,] LM oo
sddue ye® webat  ¢(£) >4
Mo OM ledy  sta &' Posouolt /ioo? [¥40] 4 f0, <2
Jest £lo)=2 L10)=0 £(02)<-3 £(0-2)2-3
Va Tk M Se suolou e»cw/my nacda 9k Powre we
clovonamed Goded, £. Jest

QL ~ 2 AN _
G—)T((x(;) - 3)( / ’(DE(‘)(‘#)A 24{/

fedy doedavay God [001. PG £ (00) =4



2olaen - Fuuler £ mabgha' ma M saels globabucls
AMUQ L A o4 2 s @90(0L f/{lﬂ] CIS‘MZd %@0&%“/%4
AMA A A G -3 w ﬁoa(ecﬁ ['OFQJ Q [0/2]-

%

/ /

HODMOCE W zdﬁrz»oc/hec’m exiSYe hee ex«‘zezf/:uo 3
Bon o ola'/ ‘7(? = o ]

plL =& -3

o hel 2

C
20[4/@4, o - 1



2025-2024.28—C5

’ CS /Vec(rﬂ F: /P-—>/P J.e ﬁ.‘,ueq’rw/goéragew 07/@——7(@

—

Rozlodvfe o 2lotnosk n?}m?gao

(G,) 7£ WB‘,U. [0(0] qu\(’_ deh‘vﬂ('e =) #"72\ a /A/‘ /:7/”],004(/@
(b) s’ 0 L00) Yot . = LoF twa' ik Lo,0] bpt-AY.

C v I

— 1
Resew . (o) WVEPLATI
-

FPolog we 1 x=0y g=0
£ (x) = |
0 gnM&Pa ,

?@Lom 74 WO'I(U- £0\01 (Vb(/?aém; pmc/.b/gw/o[m/mce_
C £d <
Polozine F 'R afl@

F(xy) < )(4@)‘ (3, )

Fotour <ﬂoF>(0‘£’ — (- P)(oo

IS
S
/

2 O~/
= w — Ml Lo s dn
e,

ey f+F s s [0.0) paseialeduscus postl 9



I / C
(i) PLATY  D&las  hwe se F wa' e RS Lok 6%/.

/ 2
a pﬁodw' = (x.y) = F Mo haside’ E"{ﬂéﬂé .
Van'e 2 én'/faaah‘é, FPW, Je 'CKO(”) = [‘9:0]. P/}OLD?.L'Q

{ ! / /
@xtsl-aje f (F(20)) ‘—‘/[o,ﬂ) Q F//0,0)/exc'gxlc%fg a’

g(«)ﬂ /’//Wé/
g Co0) = %/ﬁ/m) /%o) = //oa) =

Hoc(l/\OceW/ (Q) :Z‘
(b) 2




