EM 181: Arijmhtikh Analush I (Akad. ètoc 2006`2007) Paraskeuă 15 DekembrÐou 2006

3h Ergasthriakă ’Askhsh

1. ’Estw x_i, i = 0, 1, . . . , n diaforetikĹ ana dÔo shmeÐa kai y_i ∈ R, i = 0, 1, . . . , n. To poluÿnumo parembolăc p ∈ P_n grĹfetai sth morfă tou NeÔtwna wc

p_n(x) = a_0 + a_1(x − x_0) + a_2(x − x_0)(x − x_1) + · · · + a_n(x − x_0) . . . (x − x_{n−1}),

opìte oi suntelestèc a_i, i = 0, 1, . . . , n, mporoÔn na upologisjoÔn bĹsei tou akìloujou algorÐjmou

a_i = y_i, i = 0, 1, . . . , n Gia k = 1, . . . , n

Gia i = 0, . . . , k − 1 a_k = (a_k − a_i)/(x_k − x_i) tèloc tèloc

An oi suntelestèc a_i, i = 0, . . . , n, eÐnai gnwstoÐ, tìte h timă p_n(z) tou poluwnÔmou parembolăc sto shmeÐo z, upologÐzetai me to sqăma tou Horner sÔmfwna me ton algìrijmo

s = a_n Gia i = n − 1, . . . , 0

s = a_i + (z − x_i)s tèloc p_n(z) = s

Ulopoiăste èna upoprìgramma interp me orÐsmata to bajmì tou poluwnÔmou parembolăc n, ta shmeÐa parembolăc x_i, i = 0, . . . , n, kai ta antÐstoiqa y_i, i = 0, . . . , n, to opoÐo na upologÐzei touc suntelestèc a_i tou poluwnÔmou parembolăc bĹsei tou algorÐjmou pou dìjhke parapĹnw. ’Estw f(x) = 1 1 + x^2

, −5 ≤ x ≤ 5. (1)

Qrhsimopoiăste to upoprìgramma interp gia na upologÐsete to polÔwnumo parembolăc p ∈ P_{10}, pou parembĹlletai stic timèc f(x_i) sta shmeÐa x_i, i = 0, 1, . . . , 10, enìc omoiìmorfou diamerismoÔ tou [-5,5]. ’Estw z_i, i = 0, 1, . . . , 200, isapèqonta shmeÐa tou diastămatoc [-5,5]. UpologÐste tic timèc tou poluwnÔmou parembolăc p_{10}(z_i) kai apojhkeÔste se èna arqeÐo me ìnoma lagran.dat, se dÔo stălec, tic timèc z_i, p_{10}(z_i), i = 0, 1, . . . , 200.

2. ’Estw s h fusikă kubikă spline (s^{′′}(α) = s^{′′}(β) = 0), pou parembĹlletai stic timèc thc f sta shmeÐa x_i, i = 0, 1, . . . , n, enìc diastămatoc [α, β]. H s se kĹje upodiĹsthma [x_i, x_{i+1}], i = 0, 1, . . . , n − 1, eÐnai èna kubikì poluÿnumo pou mporÿ na to grĹyw sth morfă

s(x) = y_i + b_i(x − x_i) + c_i(x − x_i)^2 + d_i(x − x_i)^3, x_i ≤ x ≤ x_{i+1}.

An o diamerismìc α = x_0 < x_1 < . . . < x_{n−1} < x_n = β eÐnai omoiìmorfoc, tìte oi suntelestèc tou kubikoÔ poluwnÔmou se kĹje upodiĹsthma, b_i, c_i, d_i, i = 0, 1, . . . , n − 1, upologÐzontai apì touc tÔpouc

b_i = y_{i+1} − y_i h − h (σ_{i+1} + 2 σ_i), c_i = 3σ_i, d_i = σ_{i+1} − σ_i h , ìpou ta σ_i eÐnai lÔsh tou tridiagÿniou sustămatoc 1 0 0 4h h h 4h h .. . .. . .. . h 4h h

h 4h 0 0 1

· σ_0 σ_1 σ_2 . . σ_{n−2} σ_{n−1} σ_n

=

0 Δ_1 − Δ_0 Δ_2 − Δ_1 . . Δ_{n−2} − Δ_{n−3} Δ_{n−1} − Δ_{n−2} 0

, (2)

kai h = β − α n , Δ_i := y_{i+1} − y_i x_{i+1} − x_i

, i = 0, 1, . . . , n − 1.

Gia na lÔsete to grammikì sÔsthma (2) kai ètsi na upologÐsete touc suntelestèc b_i, c_i, d_i, i = 0, 1, . . . , n − 1, mporeÐte na qrhsimopoiăsete to upoprìgramma choltrd thc Erg. ’Askhshc 2, afoÔ kai edÿ o pÐnakac eÐnai tridiagÿnioc, summetrikìc. Sth sunèqeia gia na upologÐsete thn timă thc kubikăc spline se kĹpoia timă z ∈ [a, b] mporeÐte na qrhsimopoiăsete th sunĹrthsh SEVAL (bl. sel. 78`88 tou biblÐou: G. Forsythe, M. Malcolm, C. Moler, Arijmhtikèc mèjodoi kai progrĹmmata gia majhmatikoÔc upologismoÔc, P.E.K., 2000.), ă na grĹyete kĹpoia dikă sac sunĹrthsh pou na ekteleÐ tic diadikasÐec pou kĹnei h SEVAL. (Dhladă dedomènwn twn dianusmĹtwn b, c, d na ekteleÐ duadikă anazăthsh gia na entopÐsei to upodiĹsthma sto opoÐo anăkei h timă z kai sth sunèqeia na upologÐzei thn timă tou kubikoÔ poluwnÔmou me sqăma Horner.)

GrĹyte èna prìgramma pou na ulopoieÐ ta parapĹnw kai qrhsimopoiăste to gia na upologÐsete thn timă thc kubikăc spline s(z_i) se 201 isapèqonta shmeÐa z_i tou diastămatoc [-5,5] gia th sunĹrthsh (1). ApojhkeÔste se èna arqeÐo me ìnoma spline.dat, se dÔo stălec, tic timèc z_i, s(z_i), i = 0, 1, . . . , 200.

3. SqediĹste sto Ðdio sqăma ta apotelèsmata twn ErwthmĹtwn 1 kai 2, kajÿc kai thn sunĹrthsh (1).

Autì mporeÐ na gÐnei eÔkola me th boăjeia tou gnuplot:

$ gnuplot
> set title ’Ovoma kai arithmos mntrwou’
> plot ’lagran.dat’ w l, ’spline.dat’ w l
> replot 1/(1+x*x)
> set term post
> set output ’figure.ps’
> replot
> quit

Tupÿste to arqeÐo figure.ps.

(MporeÐte na deÐte to arqeÐo autì, protoÔ to ektupÿsete, me thn entolă gv figure.ps.)

PROSOQH!

• H sunĹrthsh SEVAL upĹrqei sto prìgramma spline.f pou brÐsketai sthn istoselÐda tou majămatoc.

• Ja prèpei na doulèyete stic Ðdiec omĹdec ìpwc thc ’Askhshc 1.

• H exètash thc Ĺskhshc ja gÐnei thn ebdomĹda 15/1/2007`19/1/2007 se ÿra pou ja anakoinwjeÐ argìtera.

• KatĹ th diĹrkeia thc exètashc ja prèpei na èqete mazÐ sac tupwmèno to sqăma.

2