CH/E gen Snippeks
Laméola Func[;foM

aubo fune = Egdbjcal'\/(lrj (inb x) {rebumj lobol\or +x; j/.

Evol {omda Func blons
X.Unary Expr( Punc) ;
lewte 2% 27, 2%
fFor ( b= 0 ic /I//++I) ng n= 1<< ¢;

Tabtiy obmensfom col
5. meAowm(
SN oA el O)
Solve Ax=b

APl <Jnbiixxd > 8= A fal PrLa (),

)

“S Pkl Prlll b Xd > B = A porbalPv Lul); menbibic

Linspaceol Veclor-

C 4+ consbant ¢ and funchions Shisttler, Jonch,
pL . 71 P (#Mclud( <<maﬁh>)

sin(), expl), ces(), aby ()

lax coeff:denb + index
ink index doble max = V. max el (& index) ;

fer (042, %) (W41, O, W)
Veckhr Xd < = Veckor Xl :: Lin §/aceo( (/eﬂ, F/Um,AO)

Arrug)(oQ X = Alfug)(o( fILMJ/aceo( (*(Pm, ffOM//FO)
E/}j (no& + densm -m:'MU)

double epj = _(,lol ::nuirmﬁc_{)mi/;;(&ou“e) i e/mloﬂ 0,
Prety /)r,‘/té
SM: s coab((ﬂd:.’fde«&fpfc <Y _(ML‘ Seé\pr.g c/ﬁﬁb/,())(( S/d;; gp)wHO)

L& oul <o sd:: endl Finclude <iomantp>

Col P Howeholder< Jbid> ) = F colPvbuseldderGi () Shrupke

Fall __ /)\_{-}()(/J/\,__~

‘Tr 70A8f1‘0f Vlhé’w (}70(6?/\)()(0!’ Uﬂﬂgf) @ = A éf,"agnbl\ V;ew (0//9{\) ()/
Lower

Lowen
*pedeP Zigen 1: Sparsel L < Sigen:: Sone etrincdaibles> ohver_t;
Sobwr—t solver, & /
Solver. compube (A) /

VEC}UFXO( b = zP So[ue ( é) /
Ct Yechors
séd:: \fedo:“{ k> v,
stds 5ok (v begn(), v-end )

v.size();

V. p(AJ}L Z’JO»CZL(L!&) .
;’IE m = VZOJ /~
V. pop- bock(),

(needy #include <olgorithus )

Tlap QVedorsd > mg HewigenVechr (v.datal], v-Size());
Vechor £ deuble s V2 (mab.daka0), Mot cata(] + mak.rows( ) & mab. cols 0),

for (auisc b= begi; it != v.end(); ertl )§coub << * ik << endl ;}

FOF (auﬁo é: \/) {Couk<c tE <« em,[(/. j

Tei 0 e ()
/f‘/ﬁlé/j A,roa:l/L) nztd /ﬁ_v'uue

Iigen:: Trplel <double> & (3,9, 42)
Sparse mebrice

fpar‘ée/?aﬁf‘k(dou“e> A (’l,") ]
Std i vechor ¢ T"f'/)[d(douue 3D Ar:‘,ole/\;;
léri/)laeh.f&erve ny,

{;r.‘plehptu}ﬂ\ bacl (Trip let<daubles (4,2, 42))
Por (Outo & bripleb : zi-ﬁplebs ) [

sbruck doba_t {
doba_t (conss Pes-t€ Fespace, veclor-£& uO,

numeric_t t): Pes(fespace), UO(uQ), tau(8) {1

coorl-£ v (const Coard-/sB)() comb §
Pebun (caord-£() << 4, 2+ x(0)). fiaishal¢);
§
const fes_b8 fes,
Vecht_t% U0,
Numet'c _t fowt,
§ data (fes, u0, 04),
doba (0 = update (daba.U0),

Aot plok =Tvipleb < double > (Bipleb foo0), Biplet @lO), bipleh kel 4)

B set Fiom Triplets (érf'pleb.égfn(l, briptehs.end (1),
A wale Compreged (),



Code S‘m‘/ﬂek.c Schitler, Jonsle

Com U ke_norm

« lemplote<iypename TESPACE.T, fypenome VECTOR_T >
Shabic double  Hnom (FESPACE &fepace, VECTORT &Mu){

Galerkin tatix Asemblerc Aralybic &1 ness loaal Assembler> Assembler;
Ejgen:: Spore Tt <chuble> A = Asenller. asenble Tabi x (Peypace,

Fes ce, 4'0)/'
, o 53 by 4 <) "

v Jemplate<dyperame FESPACE.T, fyperome VECTOR-T >
Shabic dauble / 4rom (FESPACE &feyace, VECTOR_T &Mu){

Golerkinatix Asenblerc Aralybic 7asslocl Aemblers Assembler,;
Egen ::S/Zw:eﬁaéﬁxdnélw A = hsenller.asenble Tabrix (feypace,

fespace, 10),
. reburn sgr (mu. bansposeQ) x A x mu), A

Locping averenbibies
* Loop over all é)ou;’\ole:g) @@e&
usifg ibsch -t = eth 1grid:: Inerseckion < betl 2 Velume 2dGrid +
hybrid. s Good Tioiks>;

sid »vechor<conls ilscl-t*> bounda ~Inbers ;

for (contauto & el: grolViay. femplote entitiesc0>)) §
for (conks aubok inlecs : gr.‘d\ﬂewinbmedfom el) ) §
g ipC inl@rs.@xwda@ () bowrdory-inkers. fruh (4 ess),

{
for (comb auds ¥ tnfess bmndafy_?nbrx) 5
comb Qubo & el = iy >ingtde(); /7 maser eloment,

i Coub Qubo X geom = Inlers - geomebiy();

. Qam. [Oop.!
Por (auba cont clomeng & : fespace ) §
for (aubo dob : fespace.indrces (elemens)) §
Gubo Aol Index = doP. docall) ;
g aubo 3loLaUndex = dof. global. Q)
§

for (aubo el-ik ~‘Pa/nce.bqiént),' elil '= feyaceend O #rel-il) §

for (CMJU dop-it :Pw;wce beai/l(‘el-[/:); da"\_ié & F&I/wce end('e(i}J,-
tedof_it ) {

Gubo Aol Index = ‘PUFW- Mlndey(doP_cb, * e[-éﬁ}/
aubo gloLaUndex - Fﬂ’l&&-Q(OLﬂ,”MPXUOP—CH}

{
for (consb aube elmenfrxfgnb“/)ao.v‘mwlalv enbitresco> () § {



DETL

N ( ) Quodioture
gmmeblgo eck 3.242, p 364
Consbank dimFrom qebdbim Poinks ()
Consbonb dimTo Qet Ref £2()
Tgpe gfﬁ?mi’;g_ L 8@1« pOf/ll'j 0
Vedor fgpe. Qlokal Gronl b Qeb Weighbs ()
Vec)orf*gpe localCood -t Q%Smleo

Inkegertgpe S72e-tgpe ¢ oo O
teblod  size tgpe  MopGomers () ge Repd

Jrethool  glolad Cooxel_t maporner(inh :)
Jleblod gl‘ldjﬁra?kk?ic‘ape-b Volume O
Jiebhod g(aéaiCamL{: cenler ()

Geomebrt ¢ enAMS obd'ecb 3722, p 34
P2/ Type ()  POT, SEG2ENT, TRIA, QUAD, TTRA, .-
geomebrg @)
inb counk b Enidrey < cedim> ()
Enbibg Ple sub&nmﬁ cadim 3 (cnb Locidy)

Index set  irdexSet Red_t seb (g indexSeb ()
Crdex-L indey (anb Snbiky &)
femplabe <COOLS 5 inden_b subInolex (awb Brbiky CGRID_TRATTS (0 5

kelemend, 5720 type doeiclx)

Inersechion objeck (3747 p267)
kool bouﬂdauj q
kool neighbor )
geomebrg ()
insiole ()
aubrde ()
indpn InIysde O)
dexInOutside ()

:;ffpac e (3772, p279)
begin(), end ()
begc‘n (e), end(e)
doRsOn Element ()
globel Indlex (d Iber)

Aocal Index (dfer, €)

filler¢CODLY 5 (e, inlecsechroninglex)
fitber All (e, inlersechron Index)
Pitkerhdices (e, inlersecbbon holex )
indice) (e, inlorSechion hdex)

idicey (e)

Num 0oP£ C )

num Eemenbs ()

VPDE Qalerhx/béw Assembler , LoodVechsr Assom blen

Arodgbrc StRnens Joeal Astenbler, Aralybie oy Jomal Assembler,
Loal Verlor Asin bler

ﬂﬁ#ler, danth,
Lemplobecenm ebh: e, be)Uype RET
ebh:: baye fZS/(?MWAﬁ PO s cfosy Quedivbere



hitalizbon  Example Code

Lwing grid-t = volume 2d Griok - )lgbrro{ i Greol

Wing d:h::gn‘d iQred View @pea Viey = e&h:;@;:A:(grde?gw Tg,lej::la{PVf&);

Wing gudView_t = dgperame el :: grid i frecd View ¢gred ¢ =
gridTrark_L i: femplate viewTraiks _b<view >,

UJMH Qn)d?(bl’ﬁ.\.b = gridView_§ r:gfzblrmfh b

Weng Q odGenkr. b = @fdGm’Of(QraA.b,vfeuf)/‘

u‘smﬂ gro‘olTQc'[orgpb < @nni Cresor_} :.'@[d?&dﬁ@-ff}

Wiy chsch b = ebh::god:clnletebion bl 2 - vlume 2dged hghiid G

Conpt Jfoltrﬂér)}g Jwe/lame = "-//w)(” ¢ std ﬁo_férf/iq );
beh{ 2 inpubc gmaby Inpub iapul (baserame) ;

conb guddactory . & gidtactory < gredGeator () (inpub);
ot grid View ¢ ar:\al View, - 8n‘d%d0r3 8@5]//90%),’

Utrg lebuic 1 = fe- T Basrs< feit Lnann, fle: Febaislype : Lagages ;*
Wty doMudlent = Fet Dopherdlendpelmy. ¢ , fer: FESConbinyhy : Gatimes
glfachory_b >,
dofhbadlen? dh;
dhdibibybe Dols (@ﬁcl‘/ﬁcforg )i
auko mu = solve Inpedance BVP (A4, fespace O, greoViews, boundany iten);
Sobve
fenplabe ¢typerame LUNSPACE, by pername WTERS >
Eigon < Veclookl colvelmpedarce HVP (cwut /INSPHC3 & fes, cont
gridlew L& gv, cont INTERS X boundang.inlers ) !
cont aubo = L] (coub cooels_th x) { reburm sidiconGenomt); 1
FapedeP WD :: local VekrAsenbler R hs Aesemblor_E ;

Hpedel WPOL «: Lo Veclor Auemblen ¢ Phyxonbler-b 5 LeacTorm_t ;
Dneos Torm 4 Linear Tom;

COAdé gi‘@@n::\/&dﬂf)(d & !\’11 = Z/mr?b(mcwembbﬁhf( 10941 N /

tgpeded MA0Z AraluybcSbifiren Jol Asonblor Lo absembler b,
}gpedv,f ’W)O‘I"‘ngefkfﬂ}b&f;X”ﬁMﬂ@KZocal/ﬁzf/}amw_ﬁ) Bbeiond;
8 baans Form_|  bilivens Tom

oubo A-bripy = bilinenrTom assemble Triplel Habrsx ( fes, te3,qv);

cont aubo gamme - £ 3ot cosrd-t& x) { rebarn A.0;{

71‘:)/’9590 P APOL "Zap[ Robendoarl Hebrix uembler ool S Rsemblec 2. b ;

}‘gﬁqalgl\ MPDE i Inbersec bion gal/?allks.le ¢ Lol Yol Ruenblor 2-5p
FilmencFsm 2_b )

Bilonear Bm2a_ b bilingne Form 2

aube A2 bripe < bibvenr Tormy anemble Triplet fbix (fes, Pes,

gemma, bouﬂda;9~ inbery);

D-Erips inserb (A-tripsedO, B2 brigy. be@f/}(), Ao_bips .end());

Yigen:: Spane Tobiix < fameric_b> 4 (fes,mum Lobs(), fos. fum (o),

A set From Tprle/i (ﬁ_éfr/s_beg(“/t(), A zgripi. a"d(”,'

Yape de Ligen: Spore LU < Eigent o Sk crumentc. b > solwei-b;

Solver_b sclver,

Solver. compube (A);
reburn Solver. solve (rhy) ;



Formulay ConvecBion O fion efuabion
. . . . nd onder, difwive Astorer, Onvech
Tirst (yre vwdx = - [di 1[50 vd 2 ' ! Ve
s ge”ﬁfd vdx szvdvdxajfzdnvS —dév(rcVu)+diV(pVM)
. _\d
Gouss }{dfvo dx =s{q-nds Vel () kAU » pV vu
R AY/ r v VU

Fouriers gy V09 = - K00 VUK
J) = - (x) Vu(x)f-\/(x)pa[x)

Energy canservodion fd-nol5= fPolx
3V

Trape 2oidal tules f Po(x~—(F(a) re)
f pdx ” "— Z}u (Plxzd) + P(Xc))

dex A3 (P(04)+P(Oz)+f‘(a3))
k

b Z oy
Composile Zziddpoint S Rdx &~ l% he (R4 )

Enengies  kinebic Fm(u i) = pT 2T
elasre a(ui) - 247 A M
Taglot F(xth) = px)+ DFIht O(KY) k=0
FlxrSx, ngg) Hx,g) DL Fy Ex t
+a GFOg)8y + 235g) §x° A Fng)$rSy
tz SQTQB Flxg) 8y + O(l Isx P+ 58)])
Inequolifies / uvalx/z < [fluldx - [ vi*dx
/<u,1/)] < Null vl
<cliom () I VUell 25y (PFU

(cs)

N0l 5,
)by < Cliam(@)) P2y (PF2)

Jlul z(w\cna// m i“ﬂ) ({aﬂ)

Bolct Eder " u = u 27 (4,u)
bt Faler  WHE U =u e 2R 95 T U)

Implocit Midpoint ¥*u <k, k ‘UM‘P(ifﬁT “—;H)
Runaemh k. - F(tre.x, U*qu%)
(warsa+’2'25k BT
ketvnl:‘@ 20d oder OD B
= go) & 0=(7)- (g(t w)) - ftea)

X P + div (- Vu tPVU

u

- EAau ¢

v VYu

> P P 4 4

Schitler, Joah

(dvv=0)
(dovv =c)

(dwv =0)



