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In [33]: A.rref()

Out[33]: 1 0 0 _g
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In [34]: from sympy import *
init_session()

ﬁﬁgf&%& A=Matrix([[1,0,-1,-2],[-2,1,3,51,[1,1,0,-111)

A
S T IPython console for SymPy 1.0 (Python 3.6.1-64-bit round types:
8K, R, BN Y her ymey 1.0 (Py ) (9 vP

RicsWwTa =2,-1,0),a; = (1,0, 1), a3 = (1,2, -2)IFEEZE LT, a=(-4,-2, )DEE These commands were executed:
B={a1,a,a;} cBT RN ERDS. >>> from __ future  import division

>>> from sympy import *

>>> x, y, z, t = symbols('x y z t')

>>> k, m, n symbols('k m n', integer=True)
>>> f, g, h = symbols('f g h', cls=Function)
>>> init_printing()

In [32]: from sympy import *
init session()

A=Matrix([[2,1,1,-41,[-1,0,2,-2],[0,1,-2,1]])

A
Documentation can be found at http://docs.sympy.org/1.0/

IPython console for SymPy 1.0 (Python 3.6.1-64-bit) (ground types: _

python) out[347]: 1 0 -1 =2
-2 1 3 5
These commands were executed:
>>> from _ future_ import division 1 1 0 -1
>>> from sympy import *
>>> x, y, z, t = symbols('x y z t") In [35]: A.rref()
>>> k, m, n = symbols('k m n', integer=True)
>>> f, g, h = symbols('f g h', cls=Function) Out[35]: 1 0 -1 =2
>>> ini i i
init_printing() 0 1 1 1 , [0, 1]
Documentation can be found at http://docs.sympy.org/1.0/ 0 0 0 0
out[32]: 2 1 1 -4
-1 0 2 =2
0 1 -2 1
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In [36]: A.nullspace() In [4]: %matplotlib inline
out[36]: 1 2 plot (f,df,df2, (x,-5,5))
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Out[4]: <sympy.plotting.plot.Plot at 0x11a8d6828>

In [1]: from sympy import *
init_session() In [5]: solve(df,x)
Out[5]:
f = exp(-x**2) ut[5]: [0]
£
In [6]: solve(df2,x)
IPython console for SymPy 1.0 (Python 3.6.1-64-bit) (ground types:

python) out[6]: [ V2 ﬁ]
>

2

These commands were executed:
>>> from _ future_ import division
>>> from sympy import *

>>> x, y, z, t = symbols('xy z t') X —co - Y2 . 0 .. Y2 00
>>> k, m, n = symbols('k m n', integer=True) 2 2

>>> f, g, h = symbols('f g h', cls=Function) f(x) o/ /710N N N0
>>> init_printing() () 0 4+ + 4 0 - - - 0
Documentation can be found at http://docs.sympy.org/1.0/ ''(x) 0 + o - - - 0 + O

out[1l]: ¥

In [2]: df = f.diff(x) *Eﬁ

df
Out[2]: _Dye™"
SO =—
R cosx + 1
In [3]: df2 = f.diff(x,x) ODREBENZ RO K. Ffe, x=0.220FBE D =KD &.

df2

out[31: 2(24% —1)e™
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In [18]: from sympy import *
init session()

1/(cos(x)+1)

IPython console for SymPy 1.0 (Python 3.6.1-64-bit)

python)

These commands were executed:

>>> from _ future_ import division
>>> from sympy import *

>>> x, y, z, t = symbols('xy z t')

>>> k, m, n = symbols('k m n', integer=True)
>>> f, g, h = symbols('f g h', cls=Function)

>>> init_printing()

Documentation can be found at http://docs.sympy.org/1.0/

out[18]: 1
cos (x) + 1

In [15]: integrate(l/(cos(x)+1),x)

Oout[15]: tan(f)
2

In [6]: integrate(l/(cos(x)+1l),(x,0,pi/2))

out[6]: 1

Y5 —EBRRE

O1I7TRZEAFREY 7 —FHBR BHER HFI - B F2fH)

BEf(r) = x5 —5x2 +3x —4EDWTE XS, B () DERERANREL S, f(x) DEEHKIF

r'@=[7]e-[47]x+[1]

2019/07/05 9:46

(ground types:

B, f)lEx = m@cf@, x=| % | cBMEEES. £oT, x = 00BEICET D) DR

e 273] <53,

®f, HEIf() = 00RBZEHROEL] ¥ |BH 2.
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In [4]:

In [67]:

out[67]:

In [68]:

out[68]:

In [69]:

Out[69]:

In [70]:

out[70]:

In [71]:

Out[71]:

from sympy import *
init_session()

2019/07/05 9:46

IPython console for SymPy 1.0 (Python 3.6.1-64-bit) (ground types:

python)

These commands were executed:

>>> from __ future__ import division

>>> from sympy import *

>>> x, y, 2, t = symbols('x y 2z t'")

>>> k, m, n = symbols('k m n', integer=True)
>>> f, g, h = symbols('f g h', cls=Function)
>>> init _printing()

Documentation can be found at http://docs.sympy.org/1.0/

aa=1
f= aa*x**3-5*x**2+3*x-4
£

X = 5x +3x -4
df = diff(f,x)
df

3x2 = 10x+3

sl=solve(df,x, dict=true)
sl

4] e

f.subs(s1l[0])
>

27
f.subs(sl[1])

-13
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In [72]: %matplotlib inline In [80]: eg2=g.diff(x).subs({x:a})-m
eq2
from sympy import *
plot(f,yl,(x,-2,4)) Out[80]: 2a+p—-3
5 In [81]: s2=solve(eqg2,p,dict=true)

s2[0]

out[81]: {p:—2a+ 3}

In [82]: solve(eql.subs(s2[0]),q)

-20 out[82]: [az _4]

B E
M3.lcsWT, B%f(x) = 1.1x° —5x2 +3x — 4, Fiz, iy = f0)LDHO.1,£(0.1)Ic & 1F 28
@El UTHEE R, 1$3.7480& 133

-40

Out[72]: <sympy.plotting.plot.Plot at 0x1170402e8>

In [77]: x0=0

m = df.subs({x:x0}) In [1]: from sympy import *
yl=m*x+f.subs({x:x0}) init_session()
yl

IPython console for SymPy 1.0 (Python 3.6.1-64-bit) (ground types:
out[77]1: 3x—4 python)

These commands were executed:

>>> from _ future_ import division
2 >>> from sympy import *

>>> x, y, z, t = symbols('x y z t')

— = ca - _[= _ . >>> k, m, n = symbols('k m n', integer=True)
By = F(0) LORO.fO) s pEREIET2E, (oFEREy =] ]x-[2]w53. = e e )
o, By = x2 +pr+gECEL, CiEma] ¥ ]a-[ 2] cleLtnaess. cors, >>> init_printing()
p,qtata%%lﬂ"( Documentation can be found at http:
p://docs.sympy.org/1.0/
p=lev]a+[5].9=dF -[v]
ERINS. In [2]: aa=1l.1
f= aa*x**3-5*x**2+3*x-4
f
In [78]: a, p, 9 = symbols('a, p,q")
g=xX**2+p*xtq out[2]: 1.1x° —5x% +3x—4
g9
out[78]: px+ g+ x> In [3]: df = diff(f,x)
df
In [79]: egl=g.subs({x:a})-yl.subs({x:a}) Oout[3]: 3.3x2—10x+3
eql

out(791: @ +ap—3a+q+4
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In [4]:

out[4]:

In [5]:

out[5]:

In [6]:

Out[6]:

In [28]:

out[28]:

In [29]:

out[29]:

In [30]:

out[30]:
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sl=solve(df,x, dict=true)
sl

[{x:0.337614592259064}, {x:2.69268843804397}]

f.subs(sl[0])

—3.51474350365896

f.subs(sl[1])

—10.6989081645382

gmatplotlib inline

from sympy import *
plOt(flyll (Xl‘214))

fix)

<sympy.plotting.plot.Plot at Oxllee4dOb8>

x0=0.1

m = df.subs({x:x0})
#yl=m*x+f.subs({x:x0}) # HERE!!!
yl=m* (x-x0)+f.subs({x:x0})

yl

2.033x — 3.9522

a, p,q = symbols('a, p,q")
g=x**2+p*x+q

g

px+q+x2
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In [31]: eql=g.subs({x:a})-yl.subs({x:a})
eql

out[31]: @ +ap —2.033a + q + 3.9522
In [32]: eqg2=g.diff(x).subs({x:a})-m
eq2

out[32]: 2a+p—2.033

In [33]: s2=solve(eqg2,p,dict=true)
s2[0]

out[33]: {p:—2.0a+ 2.033}

In [34]: solve(eql.subs(s2[0]),q)

out[34]: [a* —3.9522]

In [ ]:
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