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Homework #5

Interpolation -) Calculate In2 with values of In1, In4 -----

« Cubic Spline

f(x) 4
fE Interpolating
2 | cubic
0 | I I I I I I Jikziiey
X
" " X —X. — X
Ji () =7, (x_) —+ f, (-1) =
X, —X; - — X

i—
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« Lagrange Polynomials
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nth Lagrange Interpolating Polynomial

Py(x) = f(x0)Lno() + -+ + F @) Lnn(x) = Y f ) Lnk (%),
k=0

where
(x—x0)(x —x1) - (x — Xp—1) (X — Xg41) -+ - (X — %)
(xk — x0) (xk — X1) - - - (X — Xx—1) Xk — Xpe1) -+ + + (% — Xn)

foreachib =015 . n.

Ln,k (x) =



Homework

« Cubic Spline
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Homework #5

Homework 5—1 : Interpolation by Cubic Spline
3

1.386294

1.79175%9

= 1.888 ~ 4.608 :
.80 4 — x>*3 + —-A.AAB6S5{x — 1>"3 + A.AAAAAL 4 — x> + B.53I9F1{x — 12
4.8608 ~ 6.088 :
-B.81297¢ 6 — x»™3 + B.AAAAACx — 4>"3 + B.P4582{ 6 — x> + B.BISBE{x — 4>
do you find f<x>» by interpolation? = 2

: Interpolation by Cubic Spline

1.3862924

1.791°7%9

2.197225

= 1.8868 ~ 4.680 :
B.00000¢ 4 - x>*3 + -B.@@854(x — 1>"3 + B.BOOOOA{ 4 — x> + B.53893(x — 13
4.688 ~ 6.8608 :

—B.012808¢ 6 — x>*3 + -B.BAAB2(x — 4073 ¢+ B.P4437( 6 — x> + B.B9915(x — 4D

6.8608 ~ 9.0868 :
-A.@8AA55¢ 9 — x»"3 + B.AAAAA{x — 623 + B.6B216C 9 — x> + B.7I24x - 6D
do you find f<x>» by interpolation? = 2
.538378
HAEotedR ofF 2L FEHAZ - ..

Interpolation by Cubic Spline

1.386294
1.791759
2.197225
-56474%
1.6880 ~ 4.888 -
B.8080AC 4 — »x)*3 + -B.BPB6A(x — 1323 + B_.BEOEAC 4 — x> + B.53948{x - 1>
4.888 ~ 6.888 :
—A.81298¢ 6 — x0"3 + -B.BBB36<(x — 4>"3 + B.PHPIC 6 - x> + B.BITIZ(x - 4>

6.880 ~ 9.088 -
—A.88824¢ 2 — x3"3 + -B.BAA?E(x — 6373 + B.59941C 7 - x> + B2k - 62

9.888 ~ 13.60868 -
-B.80873¢13 — x0>*3 + B.BEBEBCx — 923 + B.56A1A4C13 - x> + B.64124¢x — 9>
hat do vou find f<x> by interpolation? : 2
538877
AlSeted® 0fF 2L FEUAMZ .

Data : In1, In4 + In6, In9, In13




Homework #5
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y=Inx) ~ ~ eeeee data #1 (1, 4, 6)

data #2 (1, 4, 6, 9)

In2 = 0.693147

¥

In2 = 0.531262 (1,4, 6)
In2 = 0.530390 (1,4,6,9)
In2 = 0.530879 (1,4,6,9,13)
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data #3 (1, 4, 9, 13)
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data #1 (1, 4, 6)

datat #2 (1, 4, 6, 9)

data #3 (1,4, 6, 9, 13)



Homework #5

1.386294
1.689438
1.791759
1.888 ~ 3.0680 :
8.80808¢ 3 — x>*3 + —B.@2155¢x - 1>"3
3.B@a ~ 4.8688 :
-A.84311¢ 4 - x>"3 + -B.BA299(x — 3I>"3

4.8680 ~ 5.080 :
-8.88299¢ 5 - x2"3 + -@.80946<{x — 4>"3

5.8 ~ 6.A8@ :
-0.88946¢ 6 — x>"3 + B.00000(x - 5>"3
do you find f<x> by interpolation? : 2
613964
=5t W O F FIL FEYAZ .. ..

1.888 ~ 4.880 :
0.68888¢ 4 — x>™3 + —-@.808153(x — 1>"3 + @.
4.888 ~ 50.888 :
= —8.88818¢58 — x>"3 + B.680082¢(x - 4>°3 + @.
= 50.0808 ~ 100@.868 :

= B.88082108 - x>*3 + -0.8088A(x - S>3 + @

108.808 ~ 200.0808 :
-0.8880AC268 - x>"3 + B.9000A(x - 188>"3 +

hat do you find f{x> by interpolation? : 2
. 474345
HA=ZetdE OFF 2L FEUMZ . ..

Interpolation by Cuhic Spline

1.89862%4

1.687438

1.945%1

2.197225

= 1.888 ~ 3.888 :
A.80BPA¢ 3 — x>"3 + -B.P1832¢(x — 1>"3
j.paa ~ 5.880 :
-8.81832¢ 5 — x0"3 + -@.80822{x - 3>"3

5.888 ~ 7.880 :
-A.88822¢ 7 - x0"3 + -B.88261C(x — 5>"3

7.888 v 9.888 :
-@.88261¢ 9 — x>"3 + B.808@8(x — 7>"3
do you find fF{x> hy interpolation? = 2
684260
=t OfF 3L FEYHAZ . ..

1.3862794
AdA 6 .987755
AdAE ?.21834
aeBeEe 11 51293
= 1.8688 -~ 4.8680 :

A.8880A< 4 — x>"3 + —@_.00AO8 Cx

4.8 ™~ 1808068.60608 -

—A.800EAC188E — x>"3 + B.00008x

18868 .86868 ~ 180880.8860 =

8.88808<{1688600 — x>"3 + —B.8880868 x

1680882
188868860680 ™~ 1800068 .0A08A -

—8.8800A(1AAEEA — x>"3 + B.00088Cx

— 1868604 >

Ot ZFILF == A= .

— 1888>™

Interpolation by Cubic Splin

1.791759
2.197225

484987

i1i.888 ~ 3.888 :

A.806AAC 3 — %x>"3 + —-A.A16B5{x 133
3.8 ~ 6(.A@A :

-A.01878¢ 6 — x>"3 + A.AAA3Ax 333
.00 ~ 7.8A88 :

B.88030¢ 9 — x>*3 + —-B.00117{x 623
?.8688 ~ 12_888 :

-8.88117¢12 - x>*3 + B.00800<x 933
do you find f<x> by interpolation? - 2

Homework 5-1

1>*3 + @A
i.888 ~

433 + = B.00006 <

In2 = 0.693147

4

0.613964 (1,3,4,5,6)
0.604260 (1,3,5,7,9)
0.597453 (1,3,6,9,12)

: Interpolation by Cubic Spline
2

4.888 :

4 — x3™3 + A.8ABBACx — 1>*3 + A.

hat do you find f<{x> by interpolation? : 2

. 462098
A=stAE OFF 2l FESAZ - . - .

— 186888




Homework #5

« Lagrange Polynomials

double++ L = {double+imalloc{sizeof{doubles)+{ni|
Far €0 =0 0 =i i++)
#(L + |3 = {double+)mallocisizeof(double d+{1 0},

double multis
For €0 =00 0 = ni i++) 4
multi = 1;
for ©j =00 j < ni j++) o
if (i 1=l

multio = multi + ({x - ®[P1001) /4 CROPI00] - ®[i100] 2%

}
LOillol = multi:

Homework 5-2 : Interpolation by Lagrange Polynomials

In2 = 0.565844 (1, 4, 6)
(18.37%)

Homework 5-2 : Interpolation by Lagrange Polynomials

In2 = 0.604202 (1,4, 6,9)
(12.83%)

nth Lagrange Interpolating Polynomial

Pn(x) = f(xO)Ln.O(x) s f(xn)Lnin(x) = Z f(xk)Ln.k(x)v
k=0
where
(x—x0)(x —x1) - - (x — Xg—1) (X — Xp41) - - - (X — %)
(xk — x0) (X — X1) - - - (% — Xe—1) Xk — Xig1) * - * (% — Xp)

Ln,k(x) =

foreachtb =01, ,n

Homework 5-2 : Interpolation by Lagrange Polynomials
L

4 1.386274
b 1.79175%2
7 2.197225
13 2.56494%

yhich x do you want to find by interpolation? := 2
FS = B.427778 FCx@> + 1.148741 F{xdl)> + —B.733333 F{x2
519 £ (xdd

L622771 4|

In2 = 0.622771 (1,4, 6,9 13)
(10.15%)



Question & Answer

« Cubic Spline

2 « Inl, n4E MN|2|Tt CIE 242 CHYR % [}, In6, In9, In13 2| H|O]
15 EH 7t SOt = in22] 440| &F 0.53 22X 0| A LIEFHCE (HIO|H =0
: (2 Zdg-g0| ohE )
o « Inl, In4 AFO[2| 249l In3S CHRIAMZ M O =2 H2ds EQIC}
O . x9| 7t7{0| E242 O =2 HEHS =olrh
L0 ] 2 3 3 : o %&#}zéolleoﬂ [n1000, 1n100001 €2 HO|HE &S Al spline0|
) AMMEOZ LIEFELE
y=Inx data #1 (1, 4, 6)
datat #2 (1, 4, 6, 9) data #3 (1, 4, 6, 9, 13)

It aime x5 npolation by fagrange Folunoniale « Inl, In4 O|2|2| H|O|E{7} BOIE =& O &2 H=HdE EOIC}
- m2E& T517| fl5ff F&2 HO|EHE CHRIME Al, Lagrange
;1991799 PolynomialsO| & w2 g2d& =Lt

? 2.197225
13 2.56494%

Jhich x do you want to find by interpolation? : 2
FS = B 427?78 £ + 11487241 Ficd> + —B.733333 FOx2D0

519 F(x4)
A.622771 A|Z=5 T OIR 3L =AM .. .




