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Sada uloh na precvicenie 11

Séria iloh 1: N4ajdite ortogonalne trajektorie systému kriviek

(a) 5’72+3/2;20‘x =0 (f) 23+ (z —2a)y* =0
(b) y;@e (g) 222 +4? = o
() y"—4(z—a) = () 22+ ¢ = o?
— g
id; ?; S () (o +99)? 2022 =) = 0
e) (" —vy —a Ty = 2

a_ .. . . .
Hint: polarne stradnice

Séria dloh 2:
Najdite krivky pretinajice polpriamky vychadzajice z pociatku pod uhlom %
N4jdite krivky pretinajice paraboly y = a z? pod uhlom %

N4jdite krivky pretinajtce krivky y? 4+ 22y — 22 = k pod uhlom %
Nacrtnite obrazky.




Séria dloh 3: Rieste DR

f 1+ N2 —9 "
(a) y(4) _ y// ( ) (y )2 vy
"
=3
) o'+ 202, (8) v ?/J
1_y (h) y”:y——l—xQ
(C) ny// — (y//)2 z

(d) ny// — y/ (1> (y//)2 _ /y///
12
o) 2 + (y") =0 Y 2
(©) =y T W=7+
Séria iloh 4: Rieste systémy DR
1 1 2y
r_ 1t / _ _*
(a)y_ Z’ “ y—x (d> 1+x27 z x+y




Séria uloh 5: Zistite, ktoré zobrazenia st kontrakciami na X,
pripadne kontrahujuce.

T: xm o, X=R"
(@) TV (h) T: x> sin(sinz), X =R

b) T: s a?—z+1, X =10,1] 1
i) T: x—|z|+ —, X =R

1
(C)T:I‘l—>l’27X:[0,§] L el
(G) T: z—2", neN, X =(0,1)
e$
(d) T: xv—>x+1+ex, X =R k) T (z1,22) — (ax; — cxo,cr1 +

(e) T: x> cos(cosz), X =R a2), (A= 174570, X =R
) T(x) = (24 asinxy,acoszy), |a] <
) T:z—e?+z, X=R" ()17()():]1{(2 ). le

sin() (m) T(0) = 27!, T(2") = 2!, X =
(8) T(as){ o xjg X =0a T U2 ne Ny

Séria iloh 6: Urcte podmienky matice A, tak aby 7 : R" — RR",
T(x) = Ax+ b bolo kontraktivne zobrazenie, ak

(a) doo(,y) = max |zi — yul

0 e [

(c) di(x,y) = Z|$k_yk|

je prislusnd metrika v R"™.

V4 . rd ].
Séria aloh 7: Nech a > 0. Uréte najmensie b > 0 tak, aby f(z) = 3 (x - a) bola
T

kontrakcia na (b, c0).




Séria uloh 8: Zistite, ¢i rovnice maju jediné riesenie.

(a) 523 — 20z = —3 na [0, 1]

1
(b) = = §sin(3$)—|—\/§ pre x >

©| o

(c) 2 +4day =1, 2* +3y* =9 na [0,1] x [1,2]

(@f@ﬁ:;m0+f@f)+mme+%)naC@JJD

9 s =gt o (1 (2)) 1 ()

2ﬂ&0+;, 0<a<1/3
£) f(x) = <g(x), 1/3<t<2/3
;f(Bas—Q) ; 2/3<x<1

11 1 21 1
spajajica body <3 3 f(1)+ >, <3,2f(0) - 2)

na C([0,1]), pricom graf g je tsecka

(g) f(x) —/Ole_s“’cos(af(s))ds, 0<z<1, 0<a<1 naC([0,1])

(h) f(u):1_|_71T aam’ 0<a<oo mnaC([—a,al)

(Qf@):aﬁfﬁ%[%v@da0<a<brmoq%m
() ul@) = f()+ [ K(

y)dy na L£2(X), X je ohranifend, otvorend v R",
feLQ( ), K € L% X><X)

, . » 9 k Y v , .
Séria iloh 9: Nech f(z) = {(1) ak s 8, ukézte, ze tloha & = f(x), z(0) =0
, ak z =

nema riesenie na ziadnom intervale [—4,d], § > 0.




2y — 2
t

Séria tloh 10: Ukdite, Ze tloha ¢y = , x(0) = C' m4 nekonecne vela rieseni

ak C' =1 a nema riesenie ak C' # 1.

Séria iloh 11: Stanovte oblasti, na ktorych je zarucena existencia
a jednoznacnost rieseni DR

(a) xylzy—F\/yQ—ixQ (d) y' =sinz + cosy
2
(b) 3/ =tany +1 (e) ¥ =3y3 +x

(©) = i+ 0y =12

Tty

Séria uloh 12: Ktoré z nasledujticich Cauchyho tloh maji jediné
rieSenie (lokélne)?

() 9=+vy+y2, y(0)>0
(b) § = {?ﬁ sm —, ak y#o’ (0) >0 (f) ij = /_y_1(1_|_y)2, y(O) >1
0, inak i
1 (g)yz{ex : %kky>0,y(0):0
(c) = W, y(0) =yo € R e, ina

T
(d) =y +Vt, z(0)>0 g=t"+tx, y(0)>0
g =t(1—|z))y —z, y(0) >0

Séria tloh 13: Zistite, ¢i rieSenia DR st prediZitelné na celd
realnu os (su globalne).

(d) 2" +a2' +2+23=0

(a) y =t+cosy
(e) 4 = 1+yt—1y*

(b) ¥ =yl / tind )
. (f) " =e¥ sin(z" +y"),
(c) y' =sin(t+y) y = 2" sin(z" +y")




Séria tuloh 14: Ktoré z nasledujicich Cauchyho tdloh maja
globélne rieSenie (predlzitené rieSenie na [t;, 00)) 7

(a) = —y*, y(1) =1 (d) y = arctany +¢, y(0) >0

(b)  =—z, z(0) eR (e) =, z(0)=1

j=2y+2%, y(0)eR
e (0) (f) v =ay’+bz, y(0) €eR

(c) i=—-y+az(l-2?+4%), z(0)eR i=c’ —by, 2(0)€R
g=az+y(l-2>4+1?), y(0)eR a<0,c<0,beR
Séria dloh 15: Stanovte prvé 3 cleny Picardovej aproximacie

rieSenia DR

)y =2 -y, y(1)=1
I 0,2 —
r__ 2 2 —
(b) ¥y =y"=32"—1, y(0)=1 (e) ¥h = y2y3, Yy = —Y1Y3, Y5 = Y12,
y(O = (O, 1,0




