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import sympy as sp ¥ (A1) SymPy= 1 7= 1% import

X = sp.symbols(’ x’) ¥ (B1) N w OBHxFTFZ

yl = xxk2 + 1/x ¥ (B2) ¥yl =x72 + 1/x EFZ
y2 = sp. log(x) + sp.exp(x) # (B3) EG# y2 = In(x) + e'x ZFEZH

y3 = sp.sin(x) + sp.cos(x) % (B4) EG# y3 = sin(x) + cos(x) =FZ

y1_int = sp.integrate(yl, x) # (C1) yl DERZ51E
y2_int = sp.integrate(y2, x) # ((2) y? DERZ51E
y3_int = sp.integrate(y3, x) # ((3) y3 DERZ51E

print(f”y1 = xxx2 + 1/x Of&ES: {yl_int}") # (D) FtEFRZZFn
print(f”y2 = In(x) + e"x OFED: {y2_int}") # (D2) F1EFRZEZRn
print(f”y3 = sin(x) + cos(x) DIED: {y3_int}") # (D3) FEBFRZFr

yl = xxx2 + 1/x OFFED: x¥x3/3 + log(x)
y2 = [n(x) + e x OFED: x*xlog(x) - x + exp(x)
y3 = sin(x) + cos(x) DFED: sin(x) - cos(x)
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import sympy as sp # (A1) SymPy=+4 7= 1% import

X = sp.symbols(C’ x") 4 (B1) ikl w OB HxEFZE

y1 = (2%x + 3)%x4 # (B2) #l1: E#fEy THEIT 352K

y2 = xxk2%sp. sqrt(xxk3+2) ¥ (B3) #2: BEFIRERED u=x"3+2
y3 = 3xxxsp. exp(2%x) # (B4) #13: BBptED THEIT SE52K
y1_int = sp.integrate(yl, x) # (C1) yl DFEESD

y2_int = sp.integrate(y2, x) # ((2) y? DFEESD

y3 int = sp.integrate(y3, x) # (C3) y3 DFEED

sp.simplify(yl_ int) # (C4) yl OFEED Z=E2EE
sp.simplify(y2_int) # (C5) y?2 DFEED Z=2EE
sp.simplify(y3_ int) # (C6) y3 DFEEDZ=EHEE

simplified y1 int
simplified y2 int
simplified y3 int

# (D) FrERREZT

print(f”[1:] y1 = (2%x + 3)xx4 DFESD: {yl_int}")
print(f”> KODEIE% ¥n {simplified y1 int}")
print(f7[2:] y2 = xxx2xsqrt (xxx3+2) DFED: {y2_int}")
print(f”> KOEIE% ¥n {simplified y2 int}")
print(f’[3:1y3 = 3kxkexp(2xx) DIEZ: {y3 int}”)
print(f”> KOEIE% ¥n {simplified y3 int}")

[1:1 y1 = (2%x + 3)xx4 DIFD: 16xxxk5/5 + 2hxxxxd + T2xxxx3 + 108%xx%k2 + §1xx
> RDEEH%:
xk(Toxxkxd + 120%x+x3 + 360*x*k%2 + 540%x + 405)/5
[2:1 y2 = x#kx2%sqrt (xxx3+2) DFED: 2%xkx3%sqrt (xkx3 + 2)/9 + dxsqrt(x+*x3 + 2)/9
> RDEEH%:
2% (xxx3 + 2)*%(3/2)/9
[3:1y3 = 3xxxexp(2%x) DFED: (6xx - 3)*exp(2xx)/4
> RDEEH%:
Ik(2%kx - 1)*exp(2%x)/4
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import numpy as np # (A1) numpy=1 7= % import
import matplotlib.pyplot as plt /# (A2) matplotlib=-1 == Z import
import sympy as sp 4t (A3) SymPy= 1 7= 1% import



X = sp.symbols(’ x’) # (B1) ikl w OZEHxEFZE

def f(x): # (H1) #HEDEEHf (x) &= EZ
return 1/2 % x

y int = sp.integrate(f(x), x) 1 (C1) EFE (x) DREED Z51E
print(f”1/2xx OFED: {y_int}") # (D) BEDBRDEHEZHT
y int np = sp. lambdify(x, y int, "numpy’) # (C2) numpyfE=CICZ 1z

x_plot = np. linspace(-1, 3, 200) # (B2) -1~33 T200=%Z%H,

y plot = f(x plot) t (C3) B (x) DIE =18

y int plot =y int np(x plot) # (C4) BDEFE Sy dx DIEZSIE
plt.plot(x_plot, y plot, label="y = 1/2%x") # (F1) #EDEFHDEE
plt.plot(x_plot, y_int plot, label="Integral of y") # (F2) EHEZDHHiE
plt.grid(True) % (F1) J'Uw RiREZRT

plt.xlabel("x”) t (F2) X85 NILDRE

plt.ylabel("y”) t (F3) y#ISNILDRE

plt.axvline(x=0, color="black’, linewidth=2) # (F4) y#D#RZ A <ZT
plt.axhline(y=0, color="black’, linewidth=2) # (F5) xED#Rz X <ZFT
plt. legend() # (F6) NBIEZT

plt. legend() # (F6) NBIEZT

plt.xlim(-1, 3) # (F7) XBHODEFHZRTE

plt.ylim(-1, 3) # (F8) yEHODEFHZRTE
plt.gca().set_aspect(equal’)  # (FI2) xBHEyEID X T—IL %7 S
plt. show() ¥ (G) 5 T7F5F
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import sympy as sp ¥ (A1) SymPy=1 7= 1% import
X = sp.symbols(’ x’) # (Bl) ikl w OBEHxEEEH
def f(x): # (H1) #EDEE f(x) ZEZ%

return 1/2 * x



y_int = sp.integrate(f(x), (x, 1, 2)) # (C1) X[E[],2] COFEEDZE
print(y_int) # (D1) wHR=Fm
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sum = 0 % (C1) BEHEZ(RIET SZHsunz 0/ #THIE
for i in range(1, 11): ¥ (C2) 1D510%F THOELZ/EICERY 1T
sum = i + sum #(C3) sumlCiZEmMET S

print(f"INESEt: {sum}”) # (D1) fER=EHT

MESET: 55
O3 L) R b 6.6 ERAAME iU TERD 28U %

import numpy as np # (A1) numpy=- 7= 1) % import
def f(x): # (H1) #EDE f(x) = 1/2 x x ZFZ

return 1/2 % x

# BOXE [a, b] EEE n, F2fE h
a=1 # (B1) XD TR
b=2 # (B2) XRID_LR
n=10 t (B3) HEI#
h=((M-a /n # (C1) %afing
¥ FEFATHIC £ BFED
sum_rect = 0 # (C1) B5HEZ(RF I SZ#sum rectZ0/C#TRE
for k in range(0,n): ¥ (C2) kE0HD'SN-1FETEETES
xk =a+k*h # (C3) SXEDZin%FIFH

sum_rect = sum_rect + f(xk) * h  # (C4)EfFEHDEIEZ sun rectZIEXIIE

t EEMIC L SES

sum_trap = 0 # (C5) B5HEZ(RF T SZEEHsum rectZ0/C#1EFE
for k in range(0,n): ¥ (C6) kEOD' Sn-1ETEEITES
xk L =a+kxh # (C7) BEXREIDZAIDXELE

xk R =a+ (k+1) %= h # ((8) BEXREIDERIDXELE
sum trap = sum_trap + (f(xk L) + f(xk R)) * h % 1/2 # (CO)EFEDEEZsun rectICNERIIE

print(f"XERHELUC K BFEDME: {sum_rect:.5f}") #(D]1) (EFALLIC L SfaRE LT
print(f"&REEEIC K DIEDME: {sum_trap:.5f}") #(D2) GFAMIC KL SFERELT

FEFLEC L BTEE: 0. 72500
BRELIC K BTEaME: 0. 75000
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import numpy as np % (A1) numpy =1 7= Z import
import matplotlib.pyplot as plt # (A2) matplotlib=-1 == Z import
X = np. Linspace(0, 3*np.pi, 500) % (B1) xDEHEZE 0D 537w F TH005 TERL

square wave = np.sign(np.sin(x))  # (C1) EHIZ w DR ZEZ

y = 4/np.pi * (np.sin(x) #(C2) 7—UIT#REER(], 3, 585 T)
+ 1/3*np. sin(3%x)
+ 1/5%np. sin(5%x))

plt.plot(x, square wave, label="Sauare Wave”)# (E1) smDHHZK Z falEl
plt.plot(x, vy, label="Approx (N=5)") Bt (E2) T—1) TR ZHE

plt.grid(True) #(F1) J'Uw RIREZET
plt.xlabel("x”) ¥ (F2) XBISNIDRE



plt.ylabel("y") ¥ (F3) yEISNNILDRE
plt.axhline(0, color="black’, linewidth=2) /% (F4) x##Rz=4<ZHr
plt.axvline(0, color="black’, linewidth=2) /% (F5) xBHD#RE X< o

plt. legend() # (F6) MBIz
plt.ylim(-1.3,1.3) # (F8) yEHOD#EFH
ticks = np.arange(0, 3*np.pi + np.pi, np.pi) # (F9) xEHEEZEDEH
labels = [ 707, "pi”, "2pi”, "3pi”] # (F10) xBBEEICpi (7)FKDZ1EH
plt.xticks(ticks, labels) # (F11) x#z r Tz
plt. show() t(G) 75K
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