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In [ J: [§{iy=f(x)}={\frac{sin(x)}{x}}[§
Domain : [$(-\infty, +\infty)-\{0\}[$| or [$\forall x \in R: x\ne 0[]
Range: E[—O.Zl,l]E
[B\lim_{x \to 0} f(x)=1[$]
Similar to other functions:
[8]{y=f (x) }={2\frac{sin(x) } {x}}[g]

Sl{y=f (x) }={3\frac{sin (x) } {x} }[¢]

In [0]: import pylab
import numpy

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

ax = pylab.gca() # gca stands for 'get current axis'
ax.spines['right'].set_color('none')
ax.spines['top'].set_color('none')

ax.xaxis.set_ticks_position('bottom')
ax.spines|['bottom'].set_position(('data',0))
ax.yaxis.set_ticks_position('left"')
ax.spines['left'].set_position(('data',0))

pylab.plot (x,y)
pylab.show ()
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In [0]: x = numpy.linspace(-15,15,100) # 100 linearly spaced numbers
y = numpy.sin(x)/x # computing the values of sin (x)/x

# compose plot

#pylab.axis ('normal')

my_plot (x,y) # sin(x)/x

pylab.plot (x,y, 'co'") # same 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 [ 1: [${y=f(x)}={{x}"{x}}[}
Domain : E(O,+\infty)E
Range: E(l,+\infty)E

B\lim_{x \to 0} £(x)[§
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In [0]: x = numpy.linspace(-1,2,100) # 100 linearly spaced numbers
y xK* K3

my_plot (x,y) # x"x

/usr/local/lib/python3.6/dist-packages/ipykernel_launcher.py:2: RuntimeWarning
invalid value encountered in power

BRMEAEOI OIS A

In [0]: 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

In [0]: 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 - 7 S U(sympy) TS 2RIV EE (Symbolic Math with
Python sympy library)

In [27]: # 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)
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In [0]:

Out [0]:

In [O]:

Out [0]:

In [O]:

out[0]:

In [O]:

Out [0]:

In [0]:

Out[0]:

In [0]:

Out[0]:

In [O]:

out[0]:

In [0]:

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:

1

sympy.limit (sympy.sin(x)/x,x,0)

#sympy.latex (sympy.limit (sympy.sin(x)/x,x,0))

lll

f=sympy.Function('f")

f=(sympy.sqgrt (x+1) —sympy.sqrt (x)) *sympy.sqgrt (x)

f

VE(~VE+ETD)

sympy.limit (£, x, sympy.oo0)

1
2

f=sympy.Function('f")
f=(sympy.sqrt (x+1) —sympy.sqgrt (x))
f

—VE+ VT T

print ("limit f(x), x->Infinity:")
sympy.limit (£, x, sympy.o00)

limit f(x), x->Infinity:

0

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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In [0]: # 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 [0]: 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 [0]: [(—0.7853981633974483, —0.322396941944834), (2.356194490192345, 7.460488539293
(5.497787143782138, —172.640872178161), (8.63937979737193, 3995.0293589297!

f(3%), f'(3% +2m),f(3% +2m)
In [0]: f.subs(x,3*numpy.pi/4)
out [0]: 7.4604885392934
In [0]: 3*numpy.pi/4+2*numpy.pi
out [0]: 8.63937979737193
In [0]: df.subs(x,3*numpy.pi/4+2*numpy.pi)
out [0]: 9.54969436861575 - 1012
In [0]: f.subs(x,3*numpy.pi/4+2*numpy.pi)
out [01: 3995.02935892975

In [0]:
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In [ 1: ##BIDEHIE (Continuity of a function)
* E&E1:
BIELSIE (x) [sPVx=als[CHNTEHR TH D LIF1im_{x—>a} £(x) = £(a)§MDIIDTETHD
* EFR2:
BIES|E (x) [sI XS T Tt & (S, RS D& R TELICIADZETHD
* FIE1 .

BEE(SIE (x) [sPVs|x=als[ TEHT. SJz=g (v) [sisly=£ (a) [§[TEEMD & = [ERMBAE(S|z=g (£ (x) =g\circ f(x
) [$](SHs|x=als TIEHL TH D

* FIE1 .

Eﬁiﬂlf (x) D‘x=a_65§ﬁv%z=g (y) D‘y=f (a) TEE‘E@C‘Z%’SEEE@%&Z=g (f (x)=g\circ f(x
) [$](SHs|x=als CIEHLTH D

* FEIE2:

BE(sly== (x)[$|VSsPAXE [a, b1[$|[CHVWTEL T S|E (a) \ne £ (b)[FRSIF $Jf (x) [$[FHS£ (a) [§/&[s]E (b
) SDOFREDAERDEZ B, |

* FHE3:

BE(Sly==£ (x) [sYSBARXRE [, b1 [S[[CHEWTESRS(EL St (x) [SEFRTH D[ $la, blSCHNTRAME. |
&/IMEZ &3, |

In [ ]: ISERBEE(Sy=e"x[g(EE RN DIREDHFIEINTH D [FREMN BRI S10g (x)[$[TL [EHEXD
G DBREHRIBINRER (2B, |

(1) shim_{x->0} \frac{log(1l+x)}{x}[§
[ (2] shim_{x->0} \frac{e"x-1}{x}[$|

BAER DT ik

In [ 1: ##E652%

T AR S (CRASHOBEER E UTEITUEND B, [COEMDE(OETEEL <ARBD
W Tl T3l ELiEEEEBENSTETHB) |
G P SICEDUTILIA LTEDDIBEIERICHD S N TEE] |

=

* EE 1:
XEs|T[s|DR[Sx=a[$[ T MRRME [§1im_{x->a} \frac{f(x)-f(a)}{x-a}f§ WFIETDHE |ZDIHRIE
ZEE (a) s EEBE. $aslCHBITDSE (x) SOMIDMFEL (differential coefficient) F/(FMITE (di

fferential quotient)&U\D. FEITDESE. $f (x) $ldSx=asTMPDEIEE (differentiable) THD
EWD,

* TFEE 2:

BIESIE (x) S RRESTSDB R TR RIRE/R E E[ WBIRIE [$1im_{h->0} \frac{f(x+/h)-£(x)}{h}
5] BYlE (x) 8 EBE. $f (x) sOBEIFK (derived function) EWLVD,
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In [28]: 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

[o}

Oout[28]: (__ez +—eh+z)

S =

In [29]: # compute the limit when h->0
sympy.limit (d,h,0)

out[29]: ¢

In [21]: x = numpy.linspace(-3,3,10) # 100 linearly spaced numbers
Yy = numpy.exp (x)
# compose plot
my_plot (x,y) #

20.0 1

In [30]: f£.diff()
out[30]: g%

In [0]: f=sympy.Function('f")
X = sympy.symbols('x")
f=sympy.sin (x) *sympy.exp (x)
f

Out [0]: €”sin (z)

In [0]: #f'(x) # sympy.init_printing (use_unicode=True)
f.diff (x)

Out [0]: e”sin (z) + €” cos (z)

In [0]: # try it out:
#import sympy
#sympy.init_printing/()
#x = sympy.symbols('x")
#sympy.Integral (sympy.sqrt (1 / x), x)
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