[TANEIIYXTHMIO KPHTHY
TMHMA MAOHMATIKON KAI EPAPMOXMENQN MAOHMATIKOQN

[Téuntn 11 Aexepfpiouv 2025

Awdoxwv: A. Teptixog

Arnepootindg Aoyiopog 111

duidodo 11
EnavoaAnntixéc aoxfoelg

1). Av

//Rf(x’y)dA://f(%y)dxdy://f(x,y)dydx,

CUUTANEWOTE TOL GO TOV DLABOY UMY OAOXANEWUATLY GTNY THEATAVL GYEGT 6Tou I elvon T0 payuEVo
Ywelo UETUED TWV XAUTUAGDV:

(@) y=vz, xu y=z/2,

B) y=+vz, o y=3z* .

(y) y=¢€", oo Yy =3ez —2 .
2). No unohoyioete o

//:EydA,
R

R={(z,y):2<0, y<0, 2 +y* <1}.

OTOoU

3). Na urnohoyioete 10

/ / dxdy
V1t a2 2
/ / 2zy dxdy
T

6mou T 10 eontepd Tpry®vou ue xopugéc (0,0), (3,0) xou (1,2).

z+y
// e*—v dxdy ,

6mou D 1o eowtepind teTpamAebpou ue xopugéc (1,0), (2,0), (0, —2) xau (0, —1).

4). No vroloyioete 10

5). Na unohoyioete To
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6). No unoloyioete 10 TpimAd oAoX A pwua

V 2 + 22 dzdydz
Y )
R

omou R 10 QpoyUévo oTERES TOL PEACOETOL UETUE) TV ETLPUVELDY

y =2+ 22, y=4.

7). No unoloyioete T0 EMXOUTOMO OROXAAOWUOL

/F~ds,
c

F = (—2yzeY,3zze’, v + (2 + 1)€7) |

OTOU

xon C' ) xoumOAn
F(t) = (t*,¢%1), 0<t<1.

8). No unoloyioeTe T0 EMXOPUTUAO ONOXNAPLUL

/F~ds,
c

F = (cosz + y?sinz + ye*, —2ycosx +siny + ze*, xye”) ,

6ToUL

wor C' 1 xoumOA
MR - @ 2024 2025 2026
G(t) = (F(t+ 2%, ¢ =201+ £%), 0<t<1.

9). No unoloyioete 10 empavelaxd OAOXAAPWUOL

/ (2® +y%) dS ,
s

omou S TO xoPPdTL TNS CPulpag 22+t 2 =4 UEoO 0TOV XUAVORO 22+ y? = 1 xu mévew and To
eninedo z = 0.

10). No unohoyioete 10 emxAUTOAO OAOXAAPWUL
f yrde + 2xydy |
c
omou C' 1) xounidn 22 4 2y = 2, pe Tov YeTind TPOoUVITONOUS.
11). Me yprion tou Oewpruatoc Stokes deilte ot

/S(VXF)-dS:/(VxG,).dS

S
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OTOU
F(z,y,2) = (0,293y,x2 + y2), G(z,y,2) = (1 — (mQ + yz)esmz, z, 1),

xan S 1 empdveln mou oplleton and TIC OYECEIC 2 = 2TY Xl 24+ <1 UE TEOCAUVATOAMGUS TOU
xa¥€Tou TEOC TAL TEVW.

12). No unohoyicete to empavelond ohoXAHpU

/F~dS,
s

F(z,y,2) = (ZUZQ — za?, zy® — a2, wy? - 9372) )

61OV

xS ETULPAVELN TIOL TIEPWAE(EL TO Ywplo

Q={(r,9,2) 1 <2 +2y<3, -1<y—2<2,0<2<x+ 2y}

13). No unohoyicete to emPavelond ONOXAHPLU

/F~dS,
s

F(z,y,z) = ( 3sineY, z36x2smz, v+ z),

6oV
xou S 1 empdvela Tou Tephelel To @paryuévo ywelo mou Beloxeton PETUED TV ETLPAVELDY

z=a 9%, 2 <A4,

WO
z:8—(a:2+y2), z >4,

UE TEOGAUVATOMGOMO TOL XadETou TPog Ta 4w Tou Ywpelou.

14). Na unoloyioete UE BLO TEOTOUG TO ETLPAVELUAO OAOXATIPWUL

/F-dS,
S

F(x,y,2) = (23, 22, 32%2) ,

OTOoU

xS 1 wot ogalpa
4yt 4+22 =4, 2<0,

UE TEOCAUVATOAOUS TOU XaETOU TEOC ToL XATW.

15). Eotw C 10 oOvopo tou opdoywviov 0 <z <2, 0 <y <1 xou
flz,y)=e"+e,
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Troloyiote T0
|ty nas
c

omou n elvon To povadiafo xddeto Teog Ta £€w Tou oploywviou BLdvucUaL.

16). Aideton o Srovuopotind nedio
F=2r—yz+z2e" 2+ ze"y) .
Beeite dwvuopatind nedia G, R €tot kote

F=G+R, VxG=0, V-R=0.

17). 'Boww ¢ : By = R opahry cuvdptnon, (6mouv By 1 povodiota undha) tétola doTe
—A¢($,y,z):f(:l:,y,z), (x,y,z) EBl ) ¢(l’,y,2) :07 x2+y2+22:1.

Edv u : By = R opof ouvdptnon wote u(x,y,z) =0, 22 +y? + 22 = 1, ue ypfon TauTtot{iwy Tou
Green, anodetlte TNy apyr) Tou Dirichlet, dniady otu 1oy el

1
[ [ wuteworacaya— [ [ [ ity di i
Bl B1

> %///B1 IVo(z,y,2)|* dz dy dz—// . flz,y,2)p(z,y, 2) do dy dz.

Arnodeléte emmpocieta OTL 1) 1odHTNTA LAOTIOLETOL YOVO OTOY U = .
Trooeln: Kdvte tnv avuxotdotaon u = ¢ + v.

KAAEY TIOPTEX!

KAAH MEAETH xou AHMIOYPI'TKO NEO ETOY




