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def lagrange_barycentric(x_nodes, y_nodes, x_eval):
n = len(x_nodes)
P = np.zeros_like(x_eval, dtype=float)

weights = np.zeros(n)

# 1. THEUONRE w_j
for j in range(n):
prod = 1.0
for k in range(n):
if k 1= §:
prod *= (x_nodes[j] - x_nodes[k])
weights[j] = 1.0 / prod if abs(prod) > 1e-20 else 0.0
# 2. AENFITHEE x_eval HATHE
for i, x in enumerate(x_eval):
# NE x BEEZT RAHHL
if np.any(np.abs(x - x_nodes) < 1le-12):
idx = np.argmin(np.abs(x - x_nodes))
P[i] = y_nodes[idx]

continue

num = den = 0.0

for j in range(n):
diff = x - x_nodes/[j]
w = weights[j] / diff
num += w * y_nodes[j]

den += w

# M A Z O AX P.n(x) = num / den
P[i] = num / den if abs(den) > 1e-20 else y_nodes[np.argmin(np.abs(x -
x_nodes) )]
return P

Listing 1: #[» Lagrange {fi{EH K %! lagrange_barycentric
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# Runge & % © X
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return 1 / (1 + 25 * x*x2)

y_true_runge = f_runge(x_plot)
degrees_all = [2, 4, 6, 8, 10, 12, 14, 16]
errors_dict_runge = {}

# 2RTEAH %K n

for i, n in enumerate(degrees_all):

x_nodes = np.linspace(-1, 1, n + 1)

y_nodes = f_runge(x_nodes)

# AARCHEEE K

y_interp = lagrange_barycentric(x_nodes, y_nodes, x_plot)
error = np.abs(y_interp - y_true_runge)
errors_dict_runge[n] = error

# WAk FE (BN KW EEMLE)
plt.plot(x_plot, y_interp, label=f'n={n}')
# ... plt.savefig(...)

g LHBETAE (LA ERZNNH A

intervals = [("left", [-1, -0.8], "ZA 3 S M & £")] #

for prefix, (x_min, x_max), title in intervals:
mask = (x_plot >= x_min) & (x_plot <= x_max)

x_local = x_plot[mask]

plt.figure(figsize=(14, 9))
for i, n in enumerate(degrees_all):

error_local = errors_dict_runge[n] [mask]

# £ Fl semilogy

plt.semilogy(x_local, error_local + 1le-16, color=colors[i],

plt.title(title + '\n (Runge AL E £ X &%) ")
plt.ylabel (' % X 1% =2 (xf K AL &) ")
# ... plt.savefig(...)

label=f'n={n}')
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