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BFF. 2E 2E=

In [2]:

from sympy import expand, factor, pprint
from sympy.abc import x,y

expr = (x +y) ** 2

pprint(expr)
Print('=--===mmmmmmmmm e )
Print('==-===m==mmmmmmm e )
expr = expand(expr)
pprint(expr)

print( --===---=====--mmmmoe- )
print('--===---===mmmmmmmmoe- )

exprl = y**2 +x**2 +2*x*y
expr1 = factor(expr1)

pprint(expr1)
2

(x +y)
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In [3]:

from sympy import *

# from sympy.abc import x
from sympy import init_printing

init_printing(use_unicode=True)

expr = 1/(x**2 +2*x)
pprint(expr)

1

X + 2:X
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In [4]:
expr1 = apart(expr)
pprint(expr1)

1 1

- +

2-(x +2) 2x

In [5]:

expr1 = together(expr)
pprint(expr1)

1

X-(X + 2)

Rational{H

SymPy BB AT EEEEHIRatonal,

BIEHEALURTHARNELY (5F p THEEDE q) BIEEDE p / 9 BEHTEEF.
In [6]:

#l/usr/bin/env python

from sympy import Rational

r1 = Rational(1/10)

r2 = Rational(1/10)

r3 = Rational(1/10)

val = (r1 +r2 +r3) * 3
print(val.evalf())

# LR, ST EHEEENRT, B FRE—TEiE
val2 = (1/10 + 1/10 + 1/10) * 3
print(val2)

0.900000000000000
0.9000000000000001

SymPy pprint

pprint)TEEH & LRSI TENEH.
LaTeX BILUXARIEGRAERER, HI4N 7€ Jupyter EiCAH,
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In [7]:
#l/usr/bin/env python

from sympy import pprint, Symbol, exp, sqrt
from sympy import init_printing

init_printing(use_unicode=True)
x = Symbol('x')
a = sqrt(2)

pprint(a)
print(a)

c = (exp(x) ** 2)/2
pprint(c)
print(c)

exp(2*x)/2

ERHRsqrt ()

In [8]:

from sympy import sqrt, pprint, Mul
X = sqrt(2)

y = sqrt(2)

pprint(Mul(x, y, evaluate=False))
print('equals to ')

print(x *y)

V22

equals to
2

SymPy 35 symbol() symbols() latex()

FEsympyEHITRISIZE ZAT, YIRSTENsympylIRFS, 1XEEsympy A BEIRBIZATS.
.init_printing(use_latex=True)FF/30t, fEjupytenizfTht, HHAIRELaTeXAMETL
5F: latex()ERER, EFHREILaTeXAIE,

FETEERTHS, ETLSEHEITKE.
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FR/GTSZAI, WRTE SymPy FENTS.
BJLAERIsymbols()5iAEN ZNMFS

BILAMsympy.abct BRSNS,
CEREN ] =ENEEEESEATS, EREIITLSEBEREL].

In [9]:

import sympy as sy

# S HEE
x = sy.Symbol('x")
Yy, z = sy.symbols('y z')

# BFHIRE

sy.init_printing(use_latex=True)

# B R

print("x:", type(x))
print("y:", type(y))
print(x**2+y+z)
print(sy.latex(x**2+y+z))

x: <class 'sympy.core.symbol.Symbol'>
y: <class 'sympy.core.symbol.Symbol'>
X2 +y+2z

xM2b+y +z

FERNWIRLD R
BANFERIIAK: x = sympy.Symbol('x')
SAFFERIILAM: x,y=sympy.symbol("x y")

In [10]:

from sympy import Symbol, symbols
from sympy.abc import x, y#&

expr = 2*x + 5*y
print(expr)

a = Symbol('a") #HBEILUEZEN

b = Symbol('b")

i, j = symbols(i ') B ETLL— e E =Y
exprd =a*b+a-b

print(expr2)

i, j = symbols('i]')
expr3 = 2%i*j + i¥j
print(expr3)

2*x + 5%y
a*tb+a-b

3*i%j

HEXRIEz-lambdify ()

IZREE R Tlambda () ATECHIE—MREERIE
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In [11]:

from sympy import *
import numpy as np

x = Symbol('x")
a = np.arange(10)
expr = x**2

# P A CHIRE
f = lambdify(x, expr, "numpy")

print(f(a))
[01 4 916253649 64 81]

SymPy #liBRiAA

SymPy LB FIERIAT AR ANGEH 2 .
SymPy {RFUTERINFIE, B, RENATRERERENRERAIF .

In [12]:

from sympy.abc import a, b

expr = b*a + -4*a + b + a*b + 4*a + (a + b)*3
print(expr)

2*a*b + 3*a + 4*b

SymPy i RIUERIE

{EFexpand(), BAIRTLAY RAEFRIAT
Rl Tsi==aiHbR AR A,
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In [13]:

from sympy import expand, pprint
from sympy.abc import x

expr=(x + 1) ** 2

pprint(expr)

expr = expand(expr)
pprint(expr)

BF BT BsympyhIFiXH-sympify ()
FERE T sympify &S simplify(REH, B 2sei, EEREIL,
In [14]:

from sympy import *

string = "x**2+2%y + z/2"

# 5
expr = sympify(string)

print("2&8L: ", type(expr))
print("ZFIX=: ", expr)

KA. <class 'sympy.core.add.Add'>
FTER: 2 + 2%y + 2/2

Type Markdown and LaTeX: a?

A
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In [15]:

from sympy import *
from sympy.abc import x

expr = (2*x+Rational(1,3)*x+4)/x
pprint(expr)
print('////1111111111111111")

expr = simplify(expr)
pprint(expr)

7-X

+4
3

X
11111111111111117117
7 4

=

3 x

SymPy BiftRIET,
RILASEFAsimplify (1§ RIAT EAU N E R AL,

In [16]:

from sympy import sin, cos, simplify, pprint
from sympy.abc import x

expr = sin(x) / cos(x)

pprint(expr)

expr = simplify(expr)
pprint(expr)

sin(x)

SymPy LbERFIET

SymPy FRixH Sequals()TIAR==IEBfFH{TLLIR,
EAequals(LEBRMNFRA. ERBIZGAZAEI, SymPy EiRtfEtFRIAT.
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In [17]:
from sympy import pprint, Symbol, sin, cos
x = Symbol('x")

a = cos(x)**2 - sin(x)**2
b = cos(2*x)

print(a.equals(b))

# we cannot use == operator
print(a == b)

True
False

SymPy R(EFRER HEITR-evalf()

=T pythonBHeval()REN, REHTHIZoatiFRENEE.
B LUBIT BT SRRERIAT.

1Za & pi (ERIEF 30 ML

In [18]:

from sympy import pi

print(pi.evalf(30))

3.14159265358979323846264338328

(2) WFHSHRARIEE

In [19]:
from sympy import *

# 151t

x = Symbol('x’)

# A TITE

expr = x**2+3

result = expr.evalf(subs={x: 2})

print(result)
7.00000000000000

/52 -subs(old,new)

subZSubstitutionfEFR, tLEFLESR, HERMER :

BER: expr.sub(old,new)

HES, BHESETE, HTHAITE., a8, A—LAFSEIRfFs.
subs()RREAMZIRFIAR, ?—’FEJ_IEI—NI“EQE’J% X3

2) B FREAN
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SRBEBMESIRAIN, ATLATEsubs()EERYIE
a0 subs([(x,2), (y. 3), (z, 4)])
T BxERm2, yBRN3, ZBRmN4

In [20]:

from sympy.abc import a, b
from sympy import pprint
from sympy import *

expr = b*a + -4*a + b + a*b + 4*a + (a + b)*3

print(expr.subs([(a, 3), (b, 2)]))

# (T SHEE
X, Y, Z = symbols('x y z)

expr = x**2+1

# HEEH

result = expr.subs(x, 2)
print("[R=: ", expr)
print("EEITERIZER: ", result)

# (FEEH
new_expr = expr.subs(x, y+z)
print("fFrESEMAIEEER: ", new_expr)

29

B x**2 + 1
HETENER: 5
FISEBIRMNER: (y+2*2+1

SymPy Kkfg5L=

Fasolve()Esolveset() K52, solve()HIE—NSEEAT.
ZATUANES SymPy RUSEF RS

BPx2 - xf£&Ex2 = x,

BN SHERIIBERRNTS.

In [21]:

from sympy import Symbol, solve
x = Symbol('x")

sol = solve(x**2 - x, x)

print(sol)

#(0, 7]

# Py

# IZ e BT HE. Ofl T,
[0, 1]
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EqRFAIKRERE

F5 (=) BRWEEEMN, FF=E5.

SNERATIBEE (x =y), MIBEAS Eq(x, y) FoHEZF.

gE, FMERAIEBRIRETE, BWEREHE—L, Ax-y.
FENIEMRAZRERANRESRE.

In [22]:
from sympy import pprint, Symbol, Eq, solve

x = Symbol('x’)

eql = Eq(x + 1, 4)
pprint(eq1)

sol = solve(eq1, x)
print(sol)

x+1=4
[3]

SymPy 5l

FHIREPATFESHNRAIMEES.

PRI AR B BRAYELTTIRAY.

TR ETRAFFIERE.

S5&EF7E, B—mRULERFIFTRIARELIIZX.

TENIRFREE, ARFISIE— HEF 1. 2, ..., 10 BEIFES. BiTHEXEHFNEH.

In [23]:

from sympy import summation, sequence, pprint
from sympy.abc import x

s = sequence(x, (x, 1, 10))
print(s)

pprint(s)

print(list(s))

print(s.length)

print(summation(s.formula, (x, s.start, s.stop)))
# print(sum(list(s)))

SegFormula(x, (x, 1, 10))
[1,2 3,4, ..]
[1,2,3,4,56,7,8,9, 10]
10

55

SymPy &R

WIRERE (HF5) BEERBAN (BEFRS]) LR MERYE.
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bR, BAIEE1xTI8E. EEBANMANIRSE.
HANTEN/XBIRBR, E x BHAIELH K.

In [24]:

from sympy import sin, limit, oo #ooZ 77554,
from sympy.abc import x

11 = limit(1/x, x, 00)
print(l1)

12 = limit(1/x, x, 0)
print(12)

0
00

In[1]:

SymPy Ep%

£ SymPy Fh, BAIRTLAEFEAERE,

FEMERE R E A ISRAVEREE, PEENTIER (FINnEsRs) .
MEERATITE, TESERGE,

1 HIE X T TR R R B 1R,
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In [25]:
from sympy import Matrix, pprint

M = Matrix([[1, 2], [3, 4], [0, 31])
print(M)
pprint(M)

N = Matrix([2, 2])

pprint(N)

Print("--=====mmm oo ")
print("M * N")
print("-----===mmmmmmmmmem - ")

pprint(M*N)
MatriX([H, 2], [3, 4], [0, 3]])
N

3 4|

M * N
6|1

14|1|

6l

SymPy £
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In [26]:

import sympy

from sympy.abc import x

from sympy.plotting import plot

plot(sin(x))

c:\users\administrator\appdata\local\programs\python\python37\lib\site-packages\sym

py\plotting\plot.py:1065: MatplotlibDeprecationWarning:
The set_smart_bounds function was deprecated in Matplotlib 3.2 and will be removed t
wo minor releases later.

self.ax[i].spines['left'].set_smart_bounds(True)

c\users\administrator\appdata\local\programs\python\python37\lib\site-packages\sym

py\plotting\plot.py:1066: MatplotlibDeprecationWarning:
The set_smart_bounds function was deprecated in Matplotlib 3.2 and will be removed t
wo minor releases later.

self.ax[i].spines['bottom'].set_smart_bounds(False)

104

fix)

0.8 4

0.6 4

-10.0 -1.5 =5.0 -2.5 0.0 25 5.0 7.5 10.0

Out[26]:
<sympy.plotting.plot.Plot at 0x22e924a3848>

In[1:

In[]:
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