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Input: & = (zo,T1, T2, Tn)s T = (Yo, Y1, Y2, - - -, Yn), FnFIHZHRH A7 M/
BIRELHRFTT.
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Output: Vk, ayg, by, cx, dy.
Vo € [wp_1, 2k, sk(x) = ap + bpr + cpr + dpx®, k=1,2,....n
Step 1: IHEIPKIFAEMHEAE D KA .
for k, stepArray, = &1 — Tp

Step 2: I o IHAFFE aArray Z4H.

3

- X o d _ o d _
stepArray,_, (G = Gi1)

for k, aArray, = X (Yrg1 — Yi) —

stepArray,

Step 3: %5 [Array, pArray, zArray B E R 5t R R EVIE.
[Array, =1, pArray, =0, zArray, =0
Step 4: X [Array, pArray, zArray $2H % Hr.

for k, [Array, = 2(Z.1 — &r_1) — stepArray,_, X pArray,_,

A stepArray,,
rray, = —————
a Yk [Array,

aArray, — stepArray,_; X zArray,_;

sArrayy = [Array,

Step 5: H5| A cArray H4H 45 BRG] THE.
[Array,  , =1, zArray, , =0, cArmray, ;=0
Step 6: F£ 5] A\ bArray, dArray $H 115 2 D& IR 5L
fort=n,n—1,...,0

cArray, = zArray, — pArray, X cArray,

Yi1 — Y stepArray,(cArray, , + 2 x cArray,)

bA =
ey stepArray, 3



cArray,,, — cArray,

dArray, =
Y 3 x stepArray,

Step 7: HJE{TE ¢, bArray, cArray, dArray.
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1 # include <stdio.h>

13 int main(){

14 printf (7\033[H\033[J");

15

16 double X[] = {3, 4.5, 7, 9};

17 double Y[] = {2.5, 1, 2.5, 0.5};

18

19 int i, j;

20 int lengthX = sizeof(X) / sizeof (X[0]);

21 int lengthY = sizeof(Y) / sizeof (Y[0]);

22 if (lengthX == lengthY){

23 int n = lengthX — 1;

2 double stepArray[n], alphaArray[n|, lArray[n+1], muArray[n

+1], zArray[n+1], cArray[n+1], bArray[n|, dArray[n];

25




26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

for (i=0; i<n; ++i){
stepArray[i] = X[i+1] — X[i;

for (i=1; i<n; ++i){

alphaArray[i] = (3 = (Y[i+1] — Y]i]) / stepArray[i]) — (3

x (Y[i] — Y[i—1]) / stepArray[i—1]);

lArray[0] = 1;
muArray[0] = 0;
zArray[0] = 0;

for (i=1; i<n; ++i){
lArray[i] = 2 * (X[i+1] — X[i—1]) — stepArray[i—1] *
muArray[i—1];
muArrayli] = stepArrayl[i] / 1Array|[i |;
zArray[i] = (alphaArray[i] — stepArray[i—1] * zArray[i
—1]) / 1Array[i];

1Array|n]

I

1
0;
0

zArray|n]

cArray|n] ;
for (j=n—1; j>=0; —j){
cArray(j] = zArray[j] — muArray[j] * cArray[j+1];
bArray[j] = ((Y[j+1] — Y[j]) / stepArray[j]) — (
stepArrayl[j] * (cArray[j+1] + 2 x cArray[j]) / 3);

dArray[j] = (cArray[j+1] — cArrayl[j]) / (3 * stepArray|j

1);
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printf (" The coefficients of each interval cubic polynomial:\n
77);
printf (" %2s %8s %8s %8s %8s\n”, "k”, 7ak”, "bk”, "ck”, "dk
77);
for (i=0; i<n; ++i){
printf (" %2d %9.5f %8.5f %9.5f %9.5f\n”, i+1, Y][il,
bArrayli], cArray[i]|, dArrayli]);

}

else{

printf (7\033[31mError\033[0m: length of X is\033[31m %d
\033[0m, but length of Y is\033[31m %d\033[0m.\n",
lengthX, lengthY);

printf (”\033[33mCheck array!\033[0m”);

}

return 0;
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