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Aoxfoeilg - 1o Puriddio

1. Eotw wa ouvdptnon f € Ca, b], éva onueio = € (a, b) xou PApa b > 0, té1010 dote z+3h € [a, b].

Ocwphiote To TNAIXA BLaPopdY

Onrf(2) = 2f(x) = 5f(+h) +‘¥(ﬂf+2h) — @+ 3m)

i () = LI ) ¥ 4w - 20) = Tl - 3h)

Arnodei&te 61 elvar mpooeyyioeic g 1" (x) xou btL 1oy bouv ot axdhoutleg EXTIPNOEL:

11
0nf(2) = f"(2)| < = h? max |[fD(z)],
’ 12 z€a,b]

xoaot

Gn1f () — F'(2)] < = 2 s |9 (2]

12 z€la,b
2. Arnodei&te 611 10 mnAixo Sapopdyv

—f(z+2h)+8f(x+h) —8f(x — h) + f(x — 2h)
12h ’

etvan wat mpocéyyion tne f'(z) 1éewe O(h?), xar 61t 10 TNAixo Blogopdv

—f(x+2h) + 16f(z + h) — 30f(z) + 16f(z — h) — f(x — 2h)
121 ’

etvan o mpocéyyion tne f”(z) téEewc O(h3).

3. Anodeilte b1t tar axdhovda Tnhixa dragopdyv evor npoceyyioee e f ().

f(x+3h) —3f(x+2h) +3f(x+h) — f(z)
h3 ’

- flx+2h)—2f(x+h)+2f(x—h) — f(z —2h)
2h3

[Towd mpoaéyyion eivon axpiBéotepn; ArtiohoyHoTte TNy andvinoy| coc.

2 ’ X 7
4. Alvetar 1o npdPAnua 600 onueiny



6mou f, q ouveyelc ouvapthoeg oo [0,1] pe g(x) > g0 > 0, € [0,1]. Eotww U; ot npooceyyioeig
v u(z;) ot onuele x; = jh, j = 0,1,...,N + 1, énou (N + 1)h = 1, mou diver n pédodog
TETERACUEVWY BLAPORAOY

1

—ﬁ(Ujfl —2U; + Uj+1) +a(@z))U; = flz;), 1<j<N,

1 1

S(Ui=0) =Us = 5 h(a@o)Us = f(x0).

6mov Uny1 = 0. Hpoodiopiote tov (N + 1) x (N + 1) nivaxa twv ouvieheotdv A xot 10 delTtEpO
uéroc b € RV+L 1oy ovathatoc AU = b, U = (Uy, U, ..., Un)T autfc ne pedédou, xot anodelite

6t o A avuotpégetar. Axatohoyhote T wopt, tne e&lowone Yo tov dyveooto Up.
/ 7
. OewprioTe 10 TROLBANUA

—u(z) +u'(x) + q(x)u(z) = f(z), x € [a,l]
u(a) = A, u(b) =B.

Awatundote wa PEVodo TENEPAoUEVWY DLapop®y Yo €vay opolduop®o diaueptoud tou [a,b], x; =
a+ih, h=(0b—-a)/(N+1),i=0,1,...,N + 1. Tpddte t uédodd cac oc popy cucTHUATOC
AU = F, (6nou U; elvon n mpooéyyion e u(x;)) ot tpoodloplote 1oV nivaxa Twv GUVIEAEG TGOV
A xou 1o deltepo péhoc F' tou custhuatoc. Yrmohoyiote Tic mpooeyyioec yio T0 TpOPAnua e
[a,b] = [0,3], g(z) =2, f(z) = 2® + 2 — 1, ouv. ouvd. u(0) =0, u(3) = 9/2, xou By drapepiopod
h=1.

. OewphoTe 10 TROBANUA APy IXOY/GUVORPIAXMY TGV Yio TV e&iowon e VepudtnToc:

ug(t, ) = uga(t, ), Vt€[0,T¢], x € [a,b],
u(0,z) = up(x), Vz € [a,b], (1)
u(t,a) = u(t,b), vt € [0, Ty,

xat TNy TenAeypévn u€dodo tou Euler yio v aprduntixy enthuon tou npoBAfuatog yio opolouoppo
Srapeptopd 160 tou [0,T¢] oe Ny vnodwo thuata phxoug 7 = Ty /Ny 10 xadéva, 660 xat tou [a, b]
oe Ny + 1 vnobo thuata uixouc h = (b —a)/(Ny + 1) 10 xadéva. Anodellte 6T yio 10 o@dhpa
ouvénelag e pedodou:

g Wy i) = ultn-1,20)  ultn, Tir1) = 2u(tn, @) + ultn, 2i-1)
i T h2 ’

oy Vet
n T h? .
|11 | S §Hutt‘|oo+ﬁ‘|uxxxx”oo: vn:oul7°°°7Nt7 221727"'7]\755'

. Oewpriote ) uéYodo nenepacpévmy drapopwy Crank-Nicolson yio to npdBinua (1) ota (B onuela

we autd tne mponyoluevng doxnong. To o@dhpa cuvénetag g ueddou opiletoa we:

oty ultn @) —ulte-r, @) 1 ultary Tigr) = 2u(tng, 20) + ultni, 2io1)
’ T 2 h?
_ 1 u(tn,le) - 2u(tn,xi) —|—u(tn,xi,1)
2 h? ’

N



10.

Arnodel&te 611 1oy Vel

7_2 h2 .
E HutttHoo + E Huwzwwnom Vn = 07 1’ cee 7Nt’ 1= 1’27 s aNLB'

n

41
T <

Awrtunodote wa péYodo TETEpAoUEVKY Dlapopmy YL T0 axdlovlo tpoBinua

ug(t, ) = ug(t, x), vt € [0,Ty], = € [0,1],
u(0,z) =1, Vz € [0,1],
9u(t,0) = u(t,0) xou $4(t,1) = —u(t, 1) Vte [0,Ty],

Yenowonolwvtac ™y dueon uédodo tou Euler yio v egiowomn xou xevipixy| dapopd Lo Ty Tpo-

CEYYLON TNC TUPAYWYOU O TIC OUVORLAXEC GUVUTIXES.

Anovtiote 610 TpONYOUUEVO EpOTNUA OARE QUTH T QOpd YPNOILOTOMG TE TPOC Tal EUTEOS dlapopd
YioL TV TRPOGEYYION TNE TOQAYMYOU Yo TN cuvoptaxt) cuviixn 6to = 0 xat Tpog 1o Tlow dlagopd

Yo TNV TROGEYYION TNS TORAYWMYOU Yio T cuvoplaxt, cuvifxn oto = = 1.

Oewpfiote MV e&lowon up = gy, 0 < & < 1/2, 0 < t < Ty, pe ouvoptaxéc ouvifxes u(t,0) =0
ot ug(t,1/2) = —3u(t,1/2), t € [0,T], xou apyver ouvidfxn u(0,2) = z(1 —z), 0 < z < 1/2.

Y

‘Botww zi,1=0,1,..., Ny+1 opoibpoppoc Sageptoude tou [0,1/2] ue BAua b = m, X ty, n =
0,1,..., N; opotbpopgog dageptopds tou [0, Ty] pe Brhua 7 = JJ\;—’; AciZte 6t av npooeyyioouye Gheg
TIC TUPAYDYOUC WC TROS T, UE XEVTPIXEC Blaopéc, TOTE 1 anholo Tepy) dueon PEYodoC TENEQUCUEVEY

BLapop@y Yo TNV TpocéyYion e Aong u oto onueio (ty,,x;) uropel va ypogel wg
UMY = iphU | + (1 = 2iph)U +iphUl,, i=1,...,N,

xoaot

Untly = 2(Ny + DphUR, + [1 = 2(Ny + ph — (Np + 1)ph®| UR, 41,

yion=0,1,..., N, 6nou pu := 7/h%.



