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HY200: ÅÐÉÓÔÇÌÏÍÉÊÏÓ ÕÐÏËÏÃÉÓÌÏÓ

ÓÇÌÅÉÙÓÅÉÓ & ÅÑÃÁÓÉÁ 2: ÐñïóÝããéóç óõíáñôÞóåùí êáé äåäïìÝíùí: ÌÝèïäïò Taylor êáé

ðïëõùíõìéêÞ ðáñåìâïëÞ - ÌÝèïäïò Åëá÷ßóôùí Ôåôñáãþíùí

ÁÓÊÇÓÇ 1: Õðïëïãßóôå ìå ôç ìÝèïäï Taylor, ôá ðïëõþíõìá âáèìïý 2, 4 êáé 6 ùò ðñïò ôï óçìåßï 0, ôçò

óõíÜñôçóçò 1
1+25x2 , êáèþò êáé ôá Üíù öñÜãìáôá ôïõ óöÜëìáôïò óå êÜèå ðåñßðôùóç ãéá ôï äéÜóôçìá [−1, 1].

Ôé óõìðåñáßíåôå ãéá ôç óõãêåêñéìÝíç óõíÜñôçóç; Óõìðëçñþóôå ôïí ðßíáêá:

n f(.3) p(.3) Åêôßìçóç óöÜëìáôïò

2 -0.262

4 -0.164

6 -0.170

. ♣

Óçìåßùóç/Õðüäåéîç. Äßíïíôáé ïé ðáñÜãùãïé ôçò f(x) = 1
(1+25x2)

d
dx

(
1

(1+25x2)
)
)

= − 50
(1+25x2)2

x

d2

dx2

(
1

(1+25x2)

)
= 50 75x2−1

(1+25x2)3

d3

dx3

(
1

(1+25x2)

)
= −15000x −1+25x2

(1+25x2)4

d4

dx4

(
1

(1+25x2)

)
= 150001+3125x4−250x2

(1+25x2)5

d5

dx5

(
1

(1+25x2)

)
= −3750000x3+1875x4−250x2

(1+25x2)6

d6

dx6

(
1

(1+25x2)

)
= 11250000−1+525x2−21875x4+109375x6

(1+25x2)7

d7

dx7

(
1

(1+25x2)

)
= −15750000000x−1+175x2−4375x4+15625x6

(1+25x2)8

d8

dx8

(
1

(1+25x2)

)
= 157500000001−900x2−1312500x6+3515625x8+78750x4

(1+25x2)9

ÌÝèïäïò 2: ÐïëõùíõìéêÞ ÐáñåìâïëÞ ÓõíáñôÞóåùí êáé ÄåäïìÝíùí

ÁÓÊÇÓÇ 2: Õðïëïãßóôå ôá ðïëõþíõìá ðïõ ðáñåìâÜëëïõí ôç óõíÜñôçóç f(x) = exp(−4x2) óå 3, 7,

13, 31, 61 éóáðÝ÷ïíôá óçìåßá ôïõ äéáóôÞìáôïò [−3, 3]. ÊÜíôå ôç ãñáöéêÞ ðáñÜóôáóç ôçò óõíÜñôçóçò êáé

ôùí ðïëõùíýìùí óå Ýíá ãñáöéêü ðáñÜèõñï êáé õðïëïãßóôå ôï óöÜëìá (ôç ìÝãéóôç êáôÜ áðüëõôç ôéìÞ ôçò

äéáöïñÜò ôïõ ðïëõùíýìïõ áðï ôç óõíÜñôçóç) ãéá êÜèå ðïëõþíõìï, ÷ñçóéìïðïéþíôáò 601 éóáðÝ÷ïíôá óçìåßá

óôï ðáñáðÜíù äéÜóôçìá. ♣

ÁÓÊÇÓÇ 3: ÅðáíáëÜâåôå ôçí ðñïçãïýìåíç Üóêçóç, üðïõ áíôß ãéá éóáðÝ÷ïíôá óçìåßá, ÷ñçóéìïðïéÞóôå ôá

óçìåßá ðïõ ðñïêýðôïõí áðü ôïí ôýðï:

3 cos
(

2i + 1
n + 1

π

2

)
, i = 0, . . . , n

ÃñÜøôå ôéò ðáñáôçñÞóåéò óáò êáé ôá óõìðåñÜóìáôÜ óáò. ♣
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Óçìåßùóç. ÁõôÞ ç ìÝèïäïò ðñÝðåé íá áðïöåýãåôáé, ãéáôß ïé ëýóåéò ôùí åîéóþóåùí Vandermode óõìðåñéöÝñïíôáé

ðáñÜîåíá ãéá ìåãÜëá n.

ÌÝèïäïò 3: ÔìçìáôéêÞ ðïëõùíõìéêÞ ðáñåìâïëÞ óõíáñôÞóåùí êáé äåäïìÝíùí

ÁÓÊÇÓÇ 4. Õðïëïãßóôå ôéò êõâéêÝò spline ðïõ ðáñåìâÜëëïõí ôçí f(x) = exp(−4x2), óå 7, 13, 31 êáé 61

éóáðÝ÷ïíôá óçìåßá óôï äéÜóôçìá [−3, 3]. ÊÜíôå ôéò ãñáöéêÝò ðáñáóôÜóåéò ôçò óõíÜñôçóçò êáé ôùí spline ó´Ýíá

ãñáöéêü ðáñÜèõñï, êáé õðïëïãßóôå óå êÜèå ðåñßðôùóç ôï ìÝãéóôï êáôÜ áðüëõôç ôéìÞ óöÜëìá ÷ñçóéìïðïéþíôáò

601 éóáðÝ÷ïíôá óçìåßá. ÐáñïõóéÜóôå ôá óöÜëìáôá ó´Ýíá ðßíáêá, êáé ãñÜøôå ôá ó÷üëéá óáò. ×ñçóéìïðïéÞóôå

ôç spline ìå ôá 13 óçìåßá, ãéá íá õðïëïãßóåôå ôçí f óôï [−5, 5]. ÊÜíôå ôçí ãñáöéêÞ ðáñÜóôáóç êáé õðïëïãßóôå

ôï óöÜëìá óå 1001 éóáðÝ÷oíôá óçìåßá ôïõ äéáóôÞìáôïò [−5, 5]. ♣

ÌÅÈÏÄÏÓ ÅËÁ×ÉÓÔÙÍ ÔÅÔÑÁÃÙÍÙÍ.

Óçìåßá ÄåäïìÝíá

1 2.07458 1.78801 2.07548 1.97954 2.08945 1.63480

7 2.03053 1.74630 1.79267 1.42920 1.14101 1.32438

13 1.17944 0.93214 0.87631 0.80062 0.69002 0.79622

19 0.73527 0.60637 0.80011 0.95631 0.64858 0.95624

25 0.62853 0.55175 0.90018 1.00167 0.60299 1.05339

31 0.87300 0.99931 1.01089 1.11733 0.95633 1.15222

37 1.09389 0.86498 1.04563 1.11432 1.15554

. ♣

ÁÓÊÇÓÇ 5. Åñãáóôåßôå üðùò Ðñüâëçìá 8 ãéá íá âñåßôå ôïõò êáôÜëëçëïõò ôýðïõò êáé íá õðïëïãßóåôå

ôïõò óõíôåëåóôÝò ôïõ ðïëõùíýìïõ 2ïõ âáèìïý ðïõ ðñïóåããßæåé ôá ðáñáðÜíù äåäïìÝíá ìå ôçí ìÝèïäï ôùí

åëá÷ßóôùí ôåôñáãþíùí. ×ñçóéìïðïéÞóôå ôï Matlab ãéá ôïõò õðïëïãéóìïýò óáò. Õðïëïãßóôå ôï Üèñïéóìá ôùí

ôåôñáãþíùí ôùí äéáöïñþí. ÊÜíôå ôç ãñáöéêÞ ðáñÜóôáóç ôùí óçìåßùí áëëÜ êáé ôùí ðïëõùíýìùí óôï ßäéï

ãñáöéêü ðáñÜèõñï. ♣

ÁÓÊÇÓÇ 6. ×ñçóéìïðïéÞóôå êáôÜëëçëåò óõíáñôÞóåéò/äéáäéêáóßåò ôïõ Matlab, ïé ïðïßåò åöáñìüæïõí ôçí

ìÝèïäï ôùí åëá÷ßóôùí ôåñáãþíùí, ãéá íá õðïëïãßóåôå ôá ðïëõþíõìá âáèìïý 4 êáé 8, ðïõ ðñïóåããßæïõí ôá

ðáñáðÜíù äåäïìÝíá ìå ôï âÝëôéóôï ôñüðï. Õðïëïãßóôå ôá áèñïßóìáôá ôùí ôåôñáãþíùí ôùí äéáöïñþí, êáé

óõãêñßíåôå ìå ôï áíôßóôïé÷ï Üèñïéóìá ôçò ðñïçãïýìåíçò Üóêçóçò. ÊÜíôå ôç ãñáöéêÞ ðñÜóôáóç ôùí óçìåßùí

áëëÜ êáé ôùí ðïëõùíýìùí óôï ßäéï ãñáöéêü ðáñÜèõñï. ♣

ÅÐÁÍÁËÇÐÔÉÊÇ ÁÓÊÇÓÇ. Ôþñá ðïõ ãíùñßæåôå äõï âáóéêÝò ìåèüäïõò(ÐáñåìâïëÞ êáé ÐñïóÝããéóç ìå ôç

ìÝèïäï Åëá÷ßóôùí Ôåôñáãþíùí) êáé ôéò äéáöïñåôéêÝò ðåñéðôþóåéò ðïõ ôéò ÷ñçóéìïðïéïýìå, åßóôå óå èÝóç íá

áðïöáóßóåôå ðïéÜ ìÝèïäï åßíáé ç êáôÜëëçëç ãéá íá ðñïóåããßóïõìå ôï ðñïößë ôïõ êïñéôóéïý óôï óêßôóï ôçò

öùôïãñáößáò ÷ùñßò íá áëëïéþóïõìå ôá ÷áñáêôçñéóôéêÜ ôçò. ×ñçóéìïðïéÞóôå Ýíá ðñüãñáììá (ghostview, gs,

gv ... etc) ãéá íá âñåßôå ôéò óõíôåôáãìÝíåò ôùí óçìåßùí ôïõ ðñïößë. Èá ðñÝðåé íá ôçñÞóåôå ôç êëßìáêá þóôå

íá ìçí áëëÜîïõí ïé áíáëïãßåò. ♣
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