Peurenue 1ByMEpHON U TPEXMEPHOU CTALIMOHAPHOM 3a/1a4u
TETUJIONPOBOJIHOCTA METOJOM KOHEUYHBIX 3JIEMEHTOB

TpexmepHOe CTalMOHAPHOE YpPAaBHEHUE TEIUIOMPOBOJHOCTH MOXKHO
3amucarh B BUJIE:
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cllydae IOCTOSHHBIX KO3()(PHUIIMECHTOB TEILIONPOBOIHOCTH YpPaBHCHUE
3aMUCHIBAETCS B BUJIE
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ecinu ke KOA(DPUIMEHTHl TEIJIONPOBOJHOCTA OJMHAKOBBI IO BCEM
HaNpaBJICHUSAM, TO YPABHEHUE IPUHUMAET BU/L:
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MBI OJKHBI PEIUTh ypaBHEHUE B o0nactu ) ¢ rpanuiiei I

Solution region: 2

Solution region boundary: I’




HNHTerpanbHoe ypaBHEHHE COOTBETCTBYIOIIEE dTOMY YPAaBHEHHIO MOKHO
3amucaTh CIEAYIOIUM 00pa3oM
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I[Ipu  nmomomu  gopmynsl  ['puna-I'aycca  (anasmor  opmyibl
UHTETPUPOBAHUS TIO YACTAM):
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BripaxeHnue nos 3HaKOM UHTETPAJIA B JIEBOW YACTH MOKHO NPEICTABUTH B
BUJIC
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U 1 ® IIpCACTABIAIOTCA B BUIC
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31ech NpeanojaraeTcsa CyMMUPOBAHUE MO OJIMHAKOBBIM MHJIEKCaM.
[IpousBogHbBIE MEPEMEHHBIX «MaTeMaTHYEeCKOro» mpocTpaHcTBa (0<E<1)
Mo «(PU3MYECKUM» TEPEeMEHHBIM X M Yy OIPEACISIOTCS CICAYIOIIUM
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[IpeactaBum 001acTh, B KOTOPOM MBI HIIEM pEIICHUE,
COBOKYITHOCTH 3JIEMEHTOB

B KaXXIO0M 3JICMCHTC U MOKHO IIPCACTABUTDL B BUJIC
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0TOOpa3UM KaXKJIbI 3JIEMEHT Ha IIOCKOCTh (&;,&,), KaKk MPEJCTaBICHO Ha

PUCYHKE
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JInst kaxxaoro anemMeHta 0a3ucHbie (PYHKIMU U UX MPOU3BOIHBIE UMEIOT
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HNHTEerpanpHOE ypaBHEHHE B CIIydae ABYMEPHOM 3aJja4d UMEET BU:
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Hcnons3ys mpencTaBieHue pelieHus B BUAC Pa3IOKEHHUS MO 0a3HUCHBIM
byHkuussM u  0a3ucHyr0 (GYHKIMIO B KauyeCTBE BECOBOM (yHKIIHH,
MOJTyIHM
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n=1,....4.

PaccMoTpuM pacmpeneneHue Termjga B €AMHUYHOM KBaapaTre (CM.
PUCYHOK).
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AHaAJIOTMYHO BBIYUCIISIOTCS OCTaJIbHBIC DJICMCHTHI MaTpulbl )KCCTKOCTH.
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3aMeThM, YTO €CIM BJIEMEHT HE SIBIISIETCA €AWHUYHBIM KBaJpaToM, Ham
HAJI0 TMEepPEeXOJuTh OT KOoOpAWHAT (X,y) K koopauHatam (&%), B 3TOM
cilydae HaJ0 B MHTErpai J00aBUTh SIKOOWAH Mepexojia, T.€. UCIOIb30BaTh
COOTHOIICHUE:
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J{ns emIMHAYHOTO KBaJpaTa MaTPUYHOE YPAaBHEHUE UMEET BU/L:

1
L] | V)
]
|
=
]
1
-
—
—
]

)]
. -

O] LN
|
|
|
l -
—
o

= RHS (Right Hand Side)

S| =L =
o
o

ManI/II_Ia KCCTKOCTH CUMMCTPpHUYHA.

OObIYHO 00JIACTD, JJIS1 KOTOPOU HINETCS pelIeHre, COCTOUT HE U3 OJHOTO
KBaJ[paTHOI'O 3JIEMEHTA, MOATOMY Ha CJIEAYIOIIEM Ilare Hajao IMOJIyYHUTh
MAaTPHUILy >KECTKOCTH JIsl BCEil 00JIacTH.

B kadecTBe mpuMepa paccMOTpUM 00JaCTh, COCTOSIIYIO M3 UYEThIPEX
CAMHUYHBIX KBAJAPATHBIX DJIEMEHTOB U JACBATH y370B. [lomydum



CJIEAYIONIYIO TJI00ANTbHYI0 MAaTPHUILY KECTKOCTH:

=

M2 _1

.’11 9 (52

5 373

_1

1 1

6 3

_r _1Z
3 6

_1

3

_1 _1
? 3
_1 7 _171 _1
6 : 6 3 :
2° : > 1 ° _3
3 3 6
2,2 171 1 _1
3 3 6 6 6 3
2 1 "1 o2 20, 20, 2 11 1 1
A A R A S Bt S
_1 171 2’ 2 L
6 6 6 3 3 .’lS
_1 L1 2 _1
_§ 12 o2 %
3 6 6 : 6 3 3
"1 _1 _1
3 6 6
y
IT 8 9
L 4 9 \
\
N N
| ‘3 ] | 4 [, &
N4 N
4 B)
L 2 L 2 .G
N
@ (2]
1 2 3 -
* L & —» I

U
U
Us
Uy
Us
Ug
U7
s
g

= RHS

global node numbering

— element numbering

BrinoanuB HEOOX0AMMbIE apUPMETUUECKUE JEHCTBUS, TOTYUUM:
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Jlanee HajAO HANOXKUTh TPAHUYHBIC YCIOBUSA U pelIaTh aareOpanydecKyro
cucremy. Haylo)keHHe TpaHUYHBIX YCJIOBHM YMEHBIIAET KOJIUYECTBO
HEU3BECTHBIX M YypaBHEHHU. B Hamem mnpumepe OylaeM cuuTaTh, YTO
3aJlaHa TEMIlepaTypa Ha JIEBOM W MPABOW I'paHUIIAX I[UIACTHUHBI, a 4epe3
BEPXHUW U HUKHUM Kpas HET MOTOKA TEIUIA. Y UUThIBAsI, UYTO TEMIIEpATypa
B y3JIaX, JIEKAIUX Ha BEPTUKAIBHBIX TPAHUIAX, W3BECTHA, HAM HAJO0
HaWTHU €€ TOJBKO B y31ax 2, 5, 8. [IpaBas yacTsb B y371ax 2 1 8 paBHa HYIIIO,
T.K. YEPE3 HUX IOTOK TEIUIa PaBeH HyJr0. HamoMHuM, 4TO IpaBas 4acThb
UMEET BUJL;
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B y31e 5 npaBas yacth Takke paBHA HYJIO, T.K. 3TO BHYTPEHHUN Yy3€ll.
JI1st mony4deHus: peeHUsT HaJl0 PEMIUTh TPH JINHEWHBIX YPABHEHUS.



