
Exetash sto majhma “Arijmhtikh Analush kai Programmatismoc”
Panepisthmio Aigaiou, Tmhma SAQM

17 Septembriou 2012 � Diarkeia exetashc: 3 wrec (12:00 � 15:00)

Didaskwn: Eleujerioc Taqtshc

JEMA 1. (a) DÐnetai h mh-grammik  exÐswsh x3 − x − 1 = 0. Sqedi�zontac to gr�fhma thc f(x) =
x3−x−1, na ektim sete tÐ ja sumbeÐ an efarmìsoume thn mèjodo Newton-Raphson (gia thn eÔresh thc
monadik c rÐzac thc f(x) = 0) me arqikèc timèc x0 = −2, x0 = 0 kai x0 = 2. Na d¸sete pl rh apìdeixh

gia to gegonìc ìti h mèjodoc sugklÐnei gia x0 = 2 kai na brejeÐ h t�xh sÔgklishc thc mejìdou. (1.4M)
(b) Na perigr�yete thn mèjodo thc diqotìmhshc kai na d¸sete tic proüpojèseic efarmog c thc

mejìdou. GiatÐ sunhjÐzoume na efarmìzoume pr¸ta thn mèjodo diqotìmhshc gia thn eÔresh rÐzac miac
mh-grammik c exÐswshc f(x) = 0 kai met� apì k�poiec epanal yeic all�zoume se Newton-Raphson?
(0.6M)

JEMA 2. (a) (1M) Na efarmosteÐ h proc ta emprìc apaloif  Gauss me merik  od ghsh kat� st lh

gia na epilujeÐ to sÔsthma
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. EpÐshc, na d¸sete kai na exhg sete

ton genikì tÔpo tou sunìlou twn pr�xewn pou apaitoÔntai gia thn proc ta emprìc apaloif  Gauss kai
pÐsw antikat�stash.

(b) (1M) DÐdontai A =
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kai x0 =
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. Na efarmìsete 3 diadoqikèc epanal yeic thc

mejìdou twn dun�mewn (ìloi oi upologismoÐ me akrÐbeia tri¸n dekadik¸n yhfÐwn) gia na proseggÐsete
thn kurÐarqh (mègisth kat� apìluth tim ) idiotim  λ tou A kai èna antÐstoiqo idiodi�nusma. Na brejoÔn
oi akribeÐc timèc thc idiotim c kai tou idiodianÔsmatoc pou proseggÐsthkan. Na brejeÐ to % sf�lma sthn
prosèggish thc kurÐarqhc idiotim c λ.

JEMA 3. (2M) Na perigrafeÐ pl rwc h epanalhptik  mèjodoc Gauss-Seidel gia thn prosèggish thc
lÔshc n×n grammikoÔ sust matoc AX = B, ìpou A = (aij) antistrèyimoc kai aii 6= 0 ∀i = 1, . . . , n. An

P =
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 eÐnai o epauxhmènoc pÐnakac enìc 4× 4 grammikoÔ sust matoc, na exh-

g sete giatÐ, efarmìzontac thn mèjodo Gauss-Seidel, odhgoÔmaste se sÔgklish proc thn monadik  lÔsh
tou sust matoc gia opoiod pote arqikì di�nusma x0. Na d¸sete mia prosèggish thc lÔshc efarmìzontac
dÔo epanal yeic thc anwtèrw mejìdou me arqik  prosèggish x0 = (0.25, 0.5625, 0.0625, 0.40625).

JEMA 4. (2M) Upojètoume ìti èna antikeÐmeno rÐptetai apì Ôyoc 1100 ft. MetroÔme to Ôyoc an�
1 sec kai èstw ìti kat� thn di�rkeia twn pr¸twn 4 sec p rame ton parak�tw pÐnaka peiramatik¸n tim¸n:
xi yi
0 1100
1 1080
2 1040
3 960
4 840

. Qrhsimopoi¸ntac thn mèjodo twn elaqÐstwn tetrag¸nwn, na prosarmìsete mia parabo-

l  sta parap�nw zeÔgh tim¸n. Ektim ste giatÐ upodeiknÔetai h prosarmog  parabol c sta anwtèrw
dedomèna.

JEMA 5. (2M) Na grafeÐ k¸dikac sthn gl¸ssa C me ton opoÐo ja efarmìzetai h mèjodoc tou Tra-

pezÐou gia thn prosèggish tou oloklhr¸matoc I =
∫ 1
0

√
1 + x4 dx. EpÐshc, na d¸sete (me aitiolìghsh)

mia ektÐmhsh tou sf�lmatoc thc prosèggishc I ∼= T3(
√
1 + x4).

ARISTA = 10 MONADES. KALH EPITUQIA!


