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fiEigk(Range): [—0.21, 1]

lim, o f(z) =1

BTV SRR

y = f(z) = 3"

In [0]: import pylab
import numpy

In [0]: def my_plot(x,y):

ax

ax.
ax.
ax.
ax.
ax.

ax

= pylab.gca() # gca stands for 'get current axis'
spines['right'].set_color ('none')
spines['top'].set_color('none')
xaxis.set_ticks_position('bottom')
spines|['bottom'].set_position(('data',0))
yvaxis.set_ticks_position('left')
.spines['left'].set_position(('data',0))

pylab.plot (x,V)
pylab.show ()

In [3]: X
y =

= numpy.linspace (-15,15,100) # 100 linearly spaced numbers
numpy.sin(x) /x # computing the values of sin(x)/x

# compose plot

#pylab.axis ('normal')
my_plot (x,y) # sin(x)/x
pylab.show() # show the plot
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In [4]: pylab.plot(x,y,'co'") # sin(x)/x function with cyan dots
pylab.plot (x,2*y,x,3*y) # 2%sin(x)/x and 3*sin(x)/x

pylab.show() # show the plot
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In [5]: x = numpy.linspace(-1,2,100) # 100 linearly spaced numbers
x = x[x > 0] # only positive numbers
y = X**X

my_plot (x,y) # x"x
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In [6]: def f(x):
return x**x

def limit (f,val):
return int (f(val))

print ("limit f(x), x->0 is ",limit (£,0))

limit f(x), x->0 is 1
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In [7]: import numpy

def f (x):
return numpy.sin (x)/x

print ("limit f(x), x->0 is ",limit (£,10*%*-20))

limit f£(x), x->0 is 1

PythonS - 7S U(sympy) T 2RIV EIE (Symbolic Math with
Python sympy library)

In [0]: # try it out:

import sympy
sympy.init_printing()
X = sympy.symbols('x")

In [0]: from IPython.display import Math, HTML
def load_mathjax_in_cell_output () :
display (HTML ("<script src='https://www.gstatic.com/external_hosted/"

"mathjax/latest/MathJax.js?config=default'></script>"))
get_ipython () .events.register ('pre_run_cell', load_mathjax_in_cell_output)

In [10]: print("limit of f(x)=x"x x->0 is:")
sympy.limit (x**x,x,0)

limit of f(x)=x"x x->0 is:

Out[10]: 1

In [11]: print("limit of f(x)=sin(x)/x x->0 is:")
sympy.limit (sympy.sin(x)/x,x,0)

limit of f(x)=sin(x)/x x->0 is:

out[11]: 1
In [0]: #sympy.latex (sympy.limit (sympy.sin(x)/x,x,0))

In [17]: f=sympy.Function('f")
f=(sympy.sqgrt (x+1) —sympy.sqgrt (x) ) *sympy.sqgrt (x)
f

Out (171 /Z (—/Z + VT + 1)

In [18]: sympy.limit (f,x,sympy.o0o0)

out[18]: 1
2

In [20]: f=sympy.Function('f")
f=(sympy.sqgrt (x+1) —sympy.sqgrt (x))
f

Oout [20] : _\/54_1/;3_1_1
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In [21]: print("limit f(x), x->Infinity:")
sympy.limit (£, x, sympy.o0o0)

limit f(x), x->Infinity:

out[21]: ()

In [22]: f=sympy.Function('f")
X = sympy.symbols('x")
f=sympy.sin (x) *sympy.exp (x)
f

out[22]: ex sin (m)

In [23]: import sympy.plotting.plot as splt
#x1 = numpy.linspace(-1,2,100) # 100 linearly spaced numbers
pl=splt (f, show=False)
pl.show ()
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BIEIDEFE % (Continuity of a function)

£1:

ailt

BEf () h'z = alCBVWTER THD E(dlim, o f(z) = f(a)BRDIIDZETHD
o EE2:

B f () X TiEft & (. XRIDERTERICIRDZETHD
o EHE1:

B f(z) D'z = aTERE. 2z = g(y) D'y = f(a) TEBDOEE, EBREEz = g(f(z) = go f(z)ldx = a TEHTHD
o EHEL:

B#f(z) e = a TER. 2z = g(y)D'y = f(a) TEHRDOEE, GRREHEz = g(f(z) =go f(z)lFz = a TEFHTHD
o EHE2:

Bi%y = f(z) P EIRERI[a, b CBNTBET, fla) # FO)RBE. f(z)l2f(a) & F(b)DHEOERDEE &3,
o T 3:

Bty = f(z) EIXM[a, b [CRVNTEERSE, f(z)BRTHD. [a,b]CHVNTRAME, BMEEES.

f(z) = e*sin(z) OBERBEKN 0 (CIRDEF, BIEN DD,

F'(z) = 0, zE?
In [24]: # find the minimum or maximum of a function by solving f'(x)=0
df = f.diff (x)

sln=sympy.solve (sympy.simplify (df), x)
print (sln)

[zoo, —-pi/4, 3*pi/4]

In [25]: min_max=[]
for i in range(0,4):
min_max.append (((-1/4+1i) *numpy.pi, f.subs(x, (-1/4+1) *numpy.pi))) #.evalf()
min_max

out[25]: [(—0.7853981633974483, —0.322396941944834), (2.356194490192345, 7.4604885392923
(5.497787143782138, —172.640872178161), (8.63937979737193, 3995.0293589297!

F(35). /(35 +2m) S(37 + 2m)
In [26]: f.subs(x,3*numpy.pi/4)
out[26]: 7.4604885392934

In [27]: 3*numpy.pi/4+2*numpy.pi

out [27]: 8.63937979737193
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In [28]: df.subs(x,3*numpy.pi/4+2*numpy.pi)
out[28]: 9.54969436861575 - 102

In [29]: f.subs(x,3*numpy.pi/4+2*numpy.pi)
out [29]: 3995.02935892975

In [0]:

BBy = e (HEHRN DHBOHFAIBNTH D, ERHENBRAWEog(x) T, EEK D EHHNDIREHTEIMBIZ(C
TC’\“% o

log(1+m)

(1) limg_<o

e’—1

(2) lim$_>0

BER DY ik

BRI

ZEERIZH (TR C(HTSHDEZEEHE LU TRIVEND D, TORBDEILOHRFEFLUARDZON [#HD] T
5. BUEFEZEDENDTETHD. GPSICIDUTILIAATEDDUBEZIEREICHNDZENTED.

* EE 1

RO = aT. FRME lim, -, 0 ") NEESBH. COMRESEf (a) SBE. alCHI3f(z)DMSF

x

#%(differential coefficient) & /z ($#§53 % (differential quotient) EWL\D, FlzZDEE, f(x)(dz = a THHAIEE
(differentiable) T &LV D,

* ERE 2:

B8 f (o) NRRIT DR i TR TR & 25, FBRAE Limmy, -0 20 T Ui pr(2) ez f(x) iiBss derived

function) &=L\ D,

In [2]: import sympy
f=sympy.Function('f")

h = sympy.symbols('h'")
X = sympy.symbols ('x")
f=sympy.exp (x)
d =(sympy.exp (x+h)-sympy.exp (x))/h
d
out[2]: _gt 4 ghte
h

In [31]: # compute the limit when h->0
sympy.limit (d,h,0)

Oout[31]1: €%
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In [32]: x = numpy.linspace(-3,3,10) # 100 linearly spaced numbers
y = numpy.exp (x)
# compose plot
my_plot (x,y) #

In [33]: f£.diff()
Out[33]: g%

In [3]: f=sympy.Function('f"')
X = sympy.symbols ('x")
f=sympy.sin (x) *sympy.exp (x)
f

out[3]: e*sin (33)

In [4]: #f'(x) # sympy.init_printing(use_unicode=True)

f.diff ()

Out[4]: e”sin (z) + €” cos (z)

[RIaBIE. RERD

F(z) = [ f(x)da

EHCZIRNT :
[zdz = g”—;
f:c2d:c = %3

[ %da} = Ln(z) = log(z)

In [5]: # try it out:
sympy.Integral (x, x)

Oout [5]:
/a:da:
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In [6]:

Out[6]:

In [9]:

out[9]:

In [7]:

out[7]:

In [10]:

Out[10]:

In [8]:

Out [8]:

In [11]:

Out [11]:

In [12]:

Out[12]:

In [13]:

Oout[13]:

In [14]:

Out [14]:

In [15]:

Out[157]:

print ("xDREIAFEAEL : ™)
sympy.integrate (x, x)

xDIFIARIER

$2

2

sympy.Integral (x**2, x)

/ac2 dz

print ("x"2DEIREEL 1 ")
sympy.integrate (x**2, x)

<~ 2 DIEIARIE -
Cal
3

sympy.Integral (1/x, x)

1
/ dx
X
print ("1/xDIRIARFEL : )

sympy.integrate (1/x, Xx)

1/ xDIRIABIE :
log (z)

f=sympy.Function('f")

X = sympy.symbols('x")
f=sympy.sin (x) *sympy.exp (x)
f

e’ sin (z)
sympy.Integral (£, x)

/em sin (z) dz

print ("fD[RIAREEL : ™)
sympy.integrate (£, x)

£DIRIAREL

e”sin(z) € cos(z)

2 2

sympy.Integral ( (3*x+2)**5, x)
5
/(3x +9Y da

print (" (3x+2) ~5DIRIGEIEL : ™)
sympy.integrate ( (3*x+2) **5, x)

(3x+2) ~SDIRIAEAEL :

815
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+162z° + 270z + 2402% + 1202 + 32z
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In [ ]:
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