1. TPYTIA

1. Pemwury naprnujansy audepeHIujanny jeTHaunHy

(—a® 4+ 22%) 2, + (zy — yz® — 22°) 2, = 2z

. . . dx dy dz

Pememe: Ilpuapyskenu cucrem maTte TapIiyjaHe j-HE je = = — . W3
—x? 4+ xz? xy — Y22 — 222 2z
dx . oo, 1 . 9

—%——— = —_ JAobmjamo ymmeapHy n.j. '+ -z =z, unmje pememe z(3z—z°)=C; npencrasma
—x* +axz Tz z

ydr+zdy dz . . .
[IPBU MHTETrpaJl IPUIAPYKEHOr cucTtema. 3 S v mobujamo j-uy d(xy) = —2zdz, uwmje

—2xz Tz

pememe zy+ 22 = Cy TpeACTABIbA jOUI jelaH OIPBU UHTECPAJ IPUIPYAKCHOr cucTeMa. Kako cy mobu-
jEHU OPBU MHTErPAJIK OYXTJIEHO HE3ABUCHU, PEIICHhEe MoJIa3He napiujaide j-ae  z(xr,y) medpuHUCAHO je
ca F (Z(Sx —2%), 1y + 22) =0, rmeje F(,) wupousBomua nqudpepenuujadbunana ¢-ja.

2. Oppemutu ce anamutuuke ¢p-je  f:x+iy — u(z,y) + v(z,y) ako je

x
224+ y2+2y+1°

v(z,y) =

2t ) = o (ay) =
[$2+(y+1)2]2 y( ay) m( ay)

m. Vs u(x,y)z/u;(x,y) da:—&-/{u;(x,y)—ai(/u;(xvy) dx)} dy

, O U RS W I () OV RO S et VRSVl
/um(ﬂc’y)dx_/[xu(yﬂ)zfd 22+ (y+ 1) 3y(/ o ’y)d) 22+ (y + 1)2]*

Pememe: U3 K-P ycnosa nobujamo  ui(z,y) = v, (z,y) =

1 1 )
wobujano u(ey) = LT O Hawpaly o S bin) = o)+ ine) = S EE o
(y+1) + iz i i
C=...=—+0C, = -+ C.
G+ D+ svigri O oo fH)=on

3. IIpumenom JlannacoBe TpaHChOpMAIMje PDENIUTU jeTHAUNHY

t

y"(t) + / (y"(z) +y(z)) sin(t — z) dr = 2cost,

ako je  y(0)=0, ¢y'(0)=-2.

Pememe: Hera je y(t) L, Y(s). Tama je y"(t) L, s?Y(s) — sy(0) — ¢y'(0) = s?Y(s) +2 m
t

1 2

/(y”(:v) +y(@) sin(t — z) de = (y'(t) + y(t) * sint 2 (s2V(s) + 2 + YD ag = YO+ oy
0

Hakon menoBama Jlammacose Tp. Ha maTy mudepeHNUjaTHO-UHTEIPAJHY j-HY HOOMjaMo ajirebapcky j-Hy

2
S2Y(s) +2+Y(s)+ il j_ 1 Jnje pememe je
2 2 2
Y(s) = i

el 1) (B2

Tpaxena ¢-ja y(t) je mmsepsna Jlammacosa Tp. ¢-je Y(s) wm mMoxke ce mobutu m3 TabIUIHMX

1 2 21
JlamracoBux Tp. sint A 21 tsint L ﬁ u tcost A (SSQW Ilobuja ce

y(t) = —2sint + tsint — (sint — tcost) = —3sint + t(sint + cost) .



2. TPYTIA

1. Pemwurn naprujansy qudepeHInjanny jeTHaunHy
(xz +yz+2y) 2, + (32 — 2y) 2, = 2.

. . ) dx dy dz
Pememe: Ilpuapyskenu cucteMm nare mapivjaJHe jeqHAYUHE je = = —. U3
Tz +yz + 2y 3z — 2y z

d d 2
3 y2 - & nobujamo nuHeapmy m.j. Y + -y = 3, umje pememe 22(y —z) = C; mpeacTaBmba
z—2y z
" dx + dy dz i . d(z +y)
IPBU MHTETpAJI NIpUApyREeHor cucrema. WIs ——~— = — nmobujamo J-Hy —— = I
(z+y+3)z r+y+3

je pememe In|z+y+3|—2=Cy mnpencrasma jom jenaH NpBU UHTETPAJ IPUIAPYKEHOT cucTeMa. Kako
Cy moOujeHr IPBU MHTETPAJIM OUMTJIEIHO HE3aBUCHU, DENIeHE ToNa3He napuujadne j-ae  z(x,y) nedun-
ucano je ca F (2%(y—z),Inlz+y+3|—2) =0, rmeje F(,) npoussomsHa mupepeHmmjabunna §-ja.

h
2. Nspauynaru /ﬁdz, ako je C={z:|z+i|=v2}.
-
h h h 1
Pememe: C o63upom ma je f(z) = ﬁ u ll_}rr&% = l%% =73 = 1, wumahemo
) . sh z 1 (. shz ) 1 B I
i (o720 = i (2 ) = (1) (1 ) =1 =0,
na je z=0 mnonl. penau Regf(z) = lirr(l)(zf(z)) =-1.
zZ= zZ—
h h(—¢

3az=—i je lim ((z+z)2f(z)) = lim_¥ = S( ()Z) =shi#0, maje z=—i mox 2. pema u

zZ——1 zZ——1 Z —1

1 hz)’ hz—2sh

Res f(z) = o lim ((eri)zf(z))' = lim <s:22) = lim w = —(chi + 2ishi) =2sinl —cos 1.
z=—1 ' z——1 zZ——1 z z——1 4

h
Ha kpajy, / m dz = —2mi (E{:egf(z) + ZReSif(z)> = —2mi(—14+2sin1—cos 1) = 27wi(1+cos 1—2sin 1).

-

3. IIpumenom JlannacoBe TpaHChOpMAIMje PDEUINTH jeTHAUNHY
y" + 2y + 2y = e (t + 2sint),
ako je  y(0)=1, ¢y (0)=2.
. L . , L I L o
Pememe: Heka je y(t) — Y(s). Tamaje y'(t) — sY(s)—y(0)=sY(s)—1 u ¢"(t) — s?Y(s)—
sy(0)—y'(0) = s?2Y (s)—s—2. Haxon nenoBama Jlammacose Tp. Ha AaTy mupepeHNmjaTHy j-Hy m06ujamo

anrebapcky j-uy (s2Y(s) —s—2)+2(sY(s) —1)+2Y(s) =

CEE + AP+l 4yje pememe je

Y (s) s+4 n 1 n 2
S =
(s+1)24+1  (s+1)2[(s+1)2+1] [(s+1)2+1]2
_o_sH4 1 1 N 2
o (s+ 5221+ 1 (s+ 122 (s + 1)21+ 1 [(s+ 1%2 +1]2
S
= + + + :
(s+1)2+1  (s+1)24+1 (s+1)2 [(s+1)241]?
2 1 2 -1
Axo je Z(s) = A +—=+———- u Z(s) L z(t), wumahemo na je

s2+1 0 s2+1 2 [s241]2
Y(s)=Z(s+1) L y(t) =e tz(t). ®ymrmmjy z(t) wmokemo moburu kKopumhemem TabIUUYHUX TPaHC-
¢opmanuja ¢-ja ¢, sint, cost, &kao u Tabiaudne Tpanchopmamuje tcost — (;22_'_11>2 . Hobuhemo
na je  z(t) =cost+2sint 4+t + (sint — tcost), OTHOCHO

y(t) = e '[(1 —t)cost + 3sint + ] .



3. TPYTIA

1. Pemwmru naprujansy qudepeHnIujanny jeTHavynHy

(32 —2z) 2, + (22 +yz 4 22) 2, = 2 .

. . . dx dy dz
Pememe: Ilpunpy:kenu cucrem mare maprnujajjHe jeIHAUYUHE je = = — . U3
3z — 2z Tz + yz + 2z z
dz dz ) ) . 5
59— & mobujaMo auHeapHyY m.j. I + a? = 3, wuuje pememe z?(x —z) = C) mupexncrasmpa
z—2x
- do + dy de o dlz+y) _ 4 -
IPBU MHTErpaJ NpUIApykeHor cucrema. I3 —— = —  mobujamo j-uy ———= = dz, umje
p P pruapy @+y+3)2 > J J-HY z+y+3 J

pemewme Inlz+y+ 3| —2z=Cs npexncrasmpa jom jeJaH OPBU MHTErPAJ NPUADPYKEHOD cHCTeMa. Kako
cy nobujeHy IPBU MHTEI DALY OUKTJIeHO HEe3aBUCHU, Pellekhe [oJaa3He napuujanse j-ae  z(z,y) zedus-
ucaro je ca F (22(z—z),In|lz+y+3|—2) =0, rameje F(,) mnpoussomsHa mipepenmmjabumna ¢-ja.

h
2. Nszpauynaru /ﬁdz, aﬁojeC:{z:|z—i|:\/§},
C+
h h h 1
Pememe: C o63upom ma je f(z) = _SE Z, n lim Shz o an im Qs 2 1, wummahemo
22(z — )2 250 2 250 1 1

. . sh z 1 . shz . 1 1
ili‘%ﬂzf(z)):l%(z'<z_¢>2>:(i%z)'(l%<z_i)z>: NEEI A

na je z=0 monl. penau R_eg,f( z) = lin%(zf(z)):fl.

h h
Baz=14 je lim((z—14)>%f(z)) =lim > 22 = S—Qz =—shi#0, maje z=17 mnox2. pemamn
zZ—1 z—1 Z A
1 h hz — 2sh
Res f(2) = 77 lim ((= - i)2f(2) = lim (:;) _ 1131“:73” = —(chi+2ishi)=2sinl — cos1.
. sh z . . .
Ha xpajy, / o dz = 2mi (1;{_e§f(z) + Zfie_%f(z)) =2mi(—1+2sinl —cos1).
Cc+

3. IIpumenom JlannacoBe TpaHCPoOpMAIMje PENIUTU jeTHAUNHY
y" — 2y + 2y = e'(t — 2sint),
ako je y(0)=1, ¢/ (0)=-1.
. L L U A
Pememe: Hera je y(t) — Y(s). Tamaje ¢'(t) — sY(s)—y(0)=sY(s)—1 u y"(t) — s°Y(s)—
sy(0)—9'(0) = s2Y(s)—s+1. Haron menosama Jlammacose Tp. Ha AaTy madepeHImjanny j-Hy T06ujamo
2
anrebapcky j-uy (s?Y(s) —s+1)—2(sY(s)—1)+2Y(s) =

Go1)° — Go1r4l’ yuje peleme je

s—3 1 2
Yis) = (5—81_)3+1+(s—1) [(5—1)214—1]7[(3—1)224—1]2
- (571_) .sfg +1 571%2+1]2
R CEE S| (s—l)+1+(s—1)2_[(s—1)2+1]2
Ako je Z(s)zi—i—ki—L u Z(s)ljz(t), nvaliemo na je

241 241 s2 [s241]?
Y(s)=2Z(s—1) L y(t) = e'2(t). Pymrmmjy 2(t) wMosmemo mobutm kopumbhiemeM TaOGIUUHUX TPAHC-

2
s“—1
opmarnmja ¢-ja t, sint, cost, =xao m Ttabauune Tpanchopmaruje tcost — ———— . Jobuhemo
( 2 + 1)2
S

na je  z(t) =cost —3sint 4+t — (sint —tcost), omHOCHO

y(t) = €t[(1 +t)cost —4sint + ] .



4. TPYTIA

1. Pemuruy naprnujansy audepeHIujanny jeTHaudnHy

(zy — x2® — 22%) 2, + (—y* + y2°) 2, = yz .

. . . dx dy dz

Pememe: Ilpuapyskeru cucrteMm marTe mapiujajHe j-He je 5 5 = 5 = — . U3
Ty — 12?2 — 22 —y2 + y2z2 yz
dy dz . o1 : 2

———~>— = — gobujamo nuHeapHy n.j. Y + —y =2z, uuje pememe z(3y—z*)=C_C] upencrasmpa
—y2+yz2  yz z

yder +xdy dz . . :
OPBU MHTETPAJ IPUAPYKEHOr cucreMa. VI3 “—————= = —  pobujamo j-uy d(zy) = —2zdz, uuje

—2y22 Yz
pememe zy+ 22 =Cy TpencTaB/ba jONI jeJaH TMPBU WHTErPAJ TPUAPYKEHOT cucTeMa. Kako cy mo6u-
jEHU OPBU UHTErPAJIK OYUTJIEHO HE3ABUCHU, PEIICHhEe MoJIa3He napiujaide j-ae  z(x,y) meduHMCAHO je
ca F (z(3y —2%),zy + 22) =0, rmeje F(,) wupousBosmua nudpepenuujadbunna ¢-ja.

2. Oapemutu cBe anagutuuke ¢-je  f:x+iy — u(z,y) +iv(z,y) ako je

u(z,y) = pr
’ 22+y2+2y+1°
: / / (y + 1)2 —a? 1 !
Pememe: W3 K-P ycmosa mobujamo vy (z,y) = —uy(r,y) = —————7 vy (2, y) = uy(z,y) =

[22 + (y + 1)2)°

m. Uz v(z,y) = /v;(x,y) dy+/ {v;(x,y) - 8%3 (/v;(:r,y) dyﬂ dz ,

o dy— [ 20D g w0 () e
[t o= [ S = v (Je ) =

. x o . . (y+1)+iz .
mobujamo  v(x,y) = erC’. Ha kpajy je f(z+iy) = u(z,y)+iv(z,y) = Py +iC =
(y+ 1) +iz _ i , i
C= ... =— +iC — C.
G+ D +ally+ ) —al rEETAL T

3. IIpumenom JlamnacoBe TpaHChOpMAIMje PDENIUTH jeTHAUNHY
t

y"(t) = 2cost — / (v"(x) + y(z)) sin(t — z) dz,
0
ako je  y(0)=0, y'(0)=2.
PtemeH,e: Hera je y(t) L, Y(s). Tama je y"(¢) L, s2Y (s) — sy(0) — y'(0) = s*Y(s) —2 =m
[ 6@+ y(a) sinte — ) do = ('O +y(e) <sint Lo (FY) <24 V) g = YO - g
IO‘IaKOH nesioBama Jlanmacose Tp. Ha mary audepeHrjaTHO-UHTEr DAIHY j-Hy ao0ujamMo anrebapcky j-Hy

2s
2Y(s) =2 =
Y (s) s24+1

2
-Y(s)+ o yuje pelemne je

2 2s 2

Y(S):82+1+(52+1)2+(32+1)2’

Tpaxkena ¢-ja y(t) je umsepsua Jlamnacoa tp. ¢-je Y(s) u Mmoxke ce mobutm u3 TaGIMIHUX

: L 1 . L 2s L s*—1 _
JlamnmacoBux Tp. sint — 21 tsint — m u tcost — m Iobuja ce

y(t) = 2sint + tsint + (sint — tcost) = 3sint + t(sint — cost) .



