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2. 3%EE f(x) = x + sin(x + cosx),i&iHEEITIE
F(x)7E[0, dn] LEOFRARBER, W IREEAML, 3
iTHERE.
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import numpy as np
import matplotlib.pyplot as plt

def f(x):
return x+np.sin(x+np.cos(x))

def f_prime(x):
return 1+np.cos(x+np.cos(x))*(1-np.sin(x))

def f_double_prime(x):
u=x+np.cos(x)
return -np.sin(u)*(1-np.sin(x))**2+np.cos(u)*(-np.cos(x))

x=np.linspace(0,4*np.pi, 1000)
y=f(x)
yl=f_prime(x)
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plt.figure(figsize=(10, 3))

plt.plot(x, y, 'b-', linewidth=1.5)
plt.ylabel('f(x)")

plt.grid(True, linestyle='--', alpha=0.6)
plt.title(r'$f(x)=x+\sin(x+\cos x)$")
plt.tight_layout()

plt.show()
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plt.figure(figsize=(10, 3))

plt.plot(x, y1, 'r-', linewidth=1.5)

plt.axhline(y=0, color='black', linestyle='—-', linewidth=0.8)
plt.ylabel("f"'(x)")

plt.grid(True, linestyle='—-', alpha=0.6)

plt.title("First Derivative")
plt.tight_layout()
plt.show()

First Derivative
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plt.figure(figsize=(10, 3))

plt.plot(x, y2, 'g-', linewidth=1.5)

plt.axhline(y=0, color='black', linestyle='—-', linewidth=0.8)
plt.xlabel('x")

plt.ylabel("f"'"'(x)")

plt.grid(True, linestyle='--', alpha=0.6)
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plt.title("Second Derivative")
plt.tight_layout()

plt.show()
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plt.figure(figsize=(12, 5))

plt.plot(x, y1, 'r-', linewidth=1.5, label="f'(x) (First Derivative
plt.plot(x, y2, 'g-', linewidth=1.5, label="f'"'(x) (Second Derivati
plt.axhline(y=0, color='black', linestyle='—-', linewidth=0.8)
plt.xlabel('x")

plt.title("First and Second Derivatives of f(x)")

plt.legend()

plt.grid(True, linestyle='—-', alpha=0.6)

plt.tight_layout()

plt.show()

First and Second Derivatives of f(x)

—— f"(x) (Second Derivative)

—
N

MEMR, (0,4 EERREANMRER, PRNBAERIMERKER/IVE, &
FRERZDETESHER., B, BE_DEAKRBRK

6 8 10 12
X

def bisect(f,a,b,tol=1e-9):
while (b-a)/2>tol:
c=(a+b) /2
if f(a)*xf(c)<0:b=c
else:a=c
return (a+b)/2
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intervals = [(3, 4), (4, 5), (9, 10), (10, 11)]

i=0
for

x1=3.
X2=4.
x3=9,

a, b in intervals:

i+=1

root = bisect(f_prime, a, b, 1e-9)
print(f"x{i}={root:.4f}")
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x4=10.7269

x_points=[3.4263,4.4437,9.7095,10.7269]
x_labels=['x1"',6 'x2"',"'x3"', 'x4"']

y_f_vals=f(np.array(x_points))
y_fp_vals=f_prime(np.array(x_points))
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figure(figsize=(12,6))

plot(x,y, 'b-"', linewidth=1.5, label="f(x)")
plot(x,yl,'r-',linewidth=1.5, label="f"'(x)")
.axhline(y=0,color="black', linestyle="'—-", linewidth=0.8)

.scatter(x_points,y_f_vals,color='blue', zorder=5,s=50)

i, (xi,yi) in enumerate(zip(x_points,y_f_vals)):
plt.text(xi,yi+0.3,x_labels[i], fontsize=10,ha="'center',color="b
plt.text(xi,yi-0.6,f'{xi:.4f}"',fontsize=9,ha="'center',color="'bl

.Xlabel('x")
plt.

legend()

.grid(True, linestyle='—-"',alpha=0.6)
.tight_layout()
plt.

show()
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T+ 0.5:22 + 0.33£E3 = 1.83
0.5z1 + 0.3372 + 0.25z3 = 1.08
0.33z1 + 0.2525 + 0.223 = 0.783

x1 + 0.529 4+ 0.33x3 + 0.25z4 = 2.08

0.5z1 + 0.33z5 + 0.2523 + 0.2z, = 1.28
0.33z; + 0.2525 + 0.223 + 0.17x24 = 0.95
0.25z; + 0.2z9 + 0.16725 + 0.143z, = 0.76
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def Gauss_Elimination(a:list[list[float]])->1list:
n=len(a)
for i in range(n):
pivot=i
while(pivot<n and a[pivot] [i]==0): pivot+=1
if pivot==n: continue
if pivot !'=i: alil,alpivotl=alpivot],alil
for j in range(i+l,n):
p=aljl[il/alil [i]
for k in range(i,n+1): alj] [kl-=p*alil [Kk]
ans=[]
for i in range(n-1,-1,-1):
for j in range(i+1,n): alil [n]-=alil [j]*ans[n-1-j]
if a[il [i]==
raise ValueError("No Solution")
else: ans.append(alil [n]l/alil[i])
ans.reverse()
return ans
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input_1=[[1,0.5,0.33,1.
input_2=[[1,0.5,0.33,0.
try:

[0.33,0.25,0.2,0.78
.2,1.28],[0.33,0.25

@w

ans_1=Gauss_Elimination(input_1)

print("The answer of input_1 is:")

for an_1 in ans_1:print(f"{an_1:.4f}")
except ValueError as e:

print(e)
try:

ans_2=Gauss_Elimination(input_2)

print("The answer of input_2 is:")

for an_2 in ans_2:print(f"{an_2:.4f}")
except ValueError as e:

print(e)



The answer of input_1 is:
1.7667

-3.0476

4.8095

The answer of input_2 is:
1.0000

1.0000

1.0000

1.0000
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Al1=[[1,0.5,0.33],[0.5,0.33,0.25],[0.33,0.25,0.2]]
A2=[[1,0.5,0.33,0.25],[0.5,0.33,0.25,0.2],[0.33,0.25,0.2,0.17]1, [0.2
B1=[1.83,1.08,0.783]
B2=[2.08, 1.28, 0.95, 0.76]
try:

Ans_1=np.linalg.solve(Al1,B1)

print("The answer of input_1 is:")

for An_1 in Ans_1l:print(f"{An_1:.4f}")
except:

print("No Solution")
try:

Ans_2=np.linalg.solve(A2,B2)

print("The answer of input_2 is:")

for An_2 in Ans_2:print(f"{An_2:.4f}")
except:

print("No Solution")

The answer of input_1 is:
1.7667

-3.0476

4.8095

The answer of input_2 is:
1.0000

1.0000

1.0000

1.0000



