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%matplotlib inline

i lotlib.pypl | 3
mportnumpy g SYmpY: stL; ¥I.+ <

~%¥ from sympy import *
x = symbols('x")

def func(x):
return x**2-4*x+1
_s 1—
x = np.linspace(-1, 5, 100) #Q52%xE TOEEZ 10057 L /znumpyal5)
.y = func(x) o
plt.plot(x, Y color="b")

plt.plot(0, O, "o", color = 'k")
#plot([x1, x2], [y1, y2], color="k', linestyle="-", linewidth=2)
plt.hlines(0, -1, 5, color="k", linestyle="-', linewidth=2)

plt.vlines(0, -4, 6, color="k', linestyle='"-', linewidth=2)
plt.grid()

plt.show() -
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from sympy import *
x = symbols('x")

def func(x):
return x**2-4%*x+1



Pty
pprint(soﬁe(func(x), X))
[2-V3,/3+2]
ERNEECRDTINDG, BERFIUTOEORDSND., OAXVREALTHTLLREWN, B
D EFEMRBEVWS ZENDHBZTLELESIN?
from scipy.optimize |mport fsolv‘e/\ j’IOﬂt ﬁ
24889

def func(x):
return x**2-4*x+1

pprint(fsolve(func, 0))

- # pprint(fsolve(func, 2.0))
pprint(fsolve(func, [0, 51))
pprint(fsolve(func, [0, 0.81))

“[0.26794919]
-[0.26794919 3.73205081]
+[0.26794919 0.26794919]
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import numpy as np
from sympy import *
0.3 -0, 2

import matplotlib.pyplot as plt
import numpy as np

def func(x):
return x**2-4*x+1

x = np.linspace(0, 0.8, 100) #0527 TDEFZ 10057 ZIL/=numpyEZ 3l
y = func(x)

plt.plot(x, y)

plt.plot(0, func(0), "o", color ="r")

plt.plot(0.8, func(0.8), "o", color ="r")

#plot([x1, x2], [y1, y2], color="k", linestyle="-', linewidth=2)

plt.hlines(0, 0, 0.8, color="k", linestyle='"-", linewidth=2)
plt.vlines(0, -2, 1, color="k', linestyle="-", linewidth=2)
plt.grid()

plt.show()

x = symbols('x")
—— def func(x):

return x**2-4*x+1

~= def df(x): » -4

return diff(func(x), x)

pprint(df(x))

%\ 5;6((31:) = x1=1.0

— df(x).subs(x, x1)*(x-x1)+func(x1)

def line_f(x, x1):
return df(x).subs(x, x1)*(x-x1)+func(x1)

pprint(line_f(x, 1.0))
x0=0.0
x1=1.0

y0 = line_f(x, x1).subs(x, x0)
y1 =line_f(x, x1).subs(x, x1)
print(y0, y1)



yyO0 = line_f(x, x0).subs(x, x0)

yy1 = line_f(x, x0).subs(x, x1)

print(yy0, yy1)

2:x-4
-2.0-x
0-2.00000000000000
1.00000000000000 -3.00000000000000

x = np.linspace(x0-0.05, x1+0.05, 100)

y = func(x)

plt.plot(x, y)

plt.plot(x0, func(x0), "o“ color="r")

plt.plot(x1, func(x1), "o", color ="r")

#plot([x1, x2], [y1, yZ] co/or—’k’ linestyle="-", linewidth=2)
plt.hlines(0, x0, x1, color="k', linestyle="-', I|neW|dth—2)
plt.vlines(0, -3.5,1.5, color="k', linestyle="-', linewidth=2)
plt.plot([x0, x1], [y0, y11], color="b", Iinestyle— - Iinewidth=1 )
plt.plot([x0, x1], [yyO, yy1], color='"r' Ilnestyle— --', linewidth=1)
plt.grid() [ H =X - “X"_}
plt.show() a(y.L N Xx -4
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x1,x2 =0.0, O 8

f1,f2=f nc(x1) func(x2)

-prlnt('° -65|%-65 %-65 %-65' %O(ﬂ x2','f1','f2"))
.print('%-6.3f %-6.3f %-6.3f %-6.3f' % (x1 x2 f1,f2))
for||n range(O 5)
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-0:000 -0.800 4.000 -1.560

fl.\_{_

x=(x1+x2)/2 €& .
-f = func(x)
if (f*f1>=0.0):
- xT,F1=xf ':(.|—')x X2
else: N
~ x2,f2=x,f
print('%-6.3f %-6.3f %-6.3f %-6.3f' % (x1,x2,f1,f2)) 3‘1

x1 x2 f1 f2

iteratimn 3
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import matplotlib.pyplot as plt
import numpy as np

def func(x):
return x**2-4*x+1

def df(x): WX -4
return diff(funcx); x> & _ g

x1=1.0

f1 = func(x1)

print('%-15.10f %-24.25f" % (x1,f1))
foriin range(045)

x-X; < DELTA
x1 =x1 -1/ df(x)subei¥xr)
=func(x1) d+1%y)

print('%-15.10f %-24.25f' % (x1,f1)) ’f' 3C| < EPSH-ON

1.0000000000 -2.0000000000000000000000000

. 0.0000000000 .1.0000000000000000000000000
- 0.2500000000

25000000000000000000000
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maple
> restart; ff:=subs(xi-x[fl=ei,series(f(xi),xi=x[f],4));

3= £ (27) + D) (&) ei+ 5 D2 (5) (27) e+ & DO (1) () e +O (et



maple
> dff:=subs({0=x[f],x=ei},series(diff(f(x),x),x,3));

& = D(f) (27) + D (1) (w5) ei-t 5 DO (1) (zf) e + O (ef)

maple
> eil:=ei-ff/dff;

f (mf) +D(f) (mf) ei+ %D(z) N (:cf) ei +%D(3) N (:cf) e + 0 (624)

eil := et —

D (f) (z5) + DO (f) (z) ei+ 5 DO (f) (zf) e + O (ei’)

maple
> ei2:=simplify(convert(eil,polynom));

1 3D® (f) (z4) e + 2D (f) (z;) ei® — 6 f (z)
32D(f)(:nf)+2D (f)(mf)eH—D (f)(zf)ez

maple
> ei3:=series(ei2,ei,3);
S (B (IO THIC R
D(f) () (D(f) (1))
(@) fe) @) (D) 6/ (PP (9)*

1 3 (D ) (f) (iff) +3 D)) (D(f)(zf))2 o (eiB)

6 (D () (1))
maple

> subs(f(x[f])=0,ei3);

1 D (f) (z) e

2 D(f) (x)
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import matplotlib.pyplot as plt
import numpy as np

def func(x):

return 0.4*(x**2-4%*x+1)
x1=0.25
x0=0.4
x = np.linspace(0.2, 0.4, 100)
y = func(x)
plt.plot(x, y, color = 'k")
plt.plot(x1, func(x1), "o", color = "r")
plt.plot(x0, func(x0), "o" color="r")
plt.plot([0.2,0.45],[0,0], color = 'k")
plt.plot([x1,x01,[func(x1),func(x1)], color ='b")
plt.plot([x0,x01,[func(x0),func(x1)], color = 'b")

plt.text(0.41, -0.07, r'$\epsilon$', size="'24")
plt.text(0.32, 0.05, r'$\delta$’, size="24")

plt.grid()

plt.show() 7.
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maple
> restart;
> fi=(X,y)—>dkx+2%xy—6%xxy; g:=(x,y)->10%x-2xy+1;



f=(z,y)—4z+2y—6zy
g = (z,y) —» 10z -2y +1

maple

> pl:=plot3d({f(x,y)},x=-2..2,y=-2..2,color=red):
p2:=plot3d({g(x,y)},x=-2..2,y=-2..2,color=blue):
p3:=plot3d({0},x=-2..2,y=-2..2,color=gray):
with(plots):
display([p1,p2,p3],axes=boxed,orientation=[-150,70]);

RDOHZBREELH S, NewtonsETHERRLIKHS5N B,

maple
> fsolve({f(x,y)=0,g9(x,y)=0},{x,y});

{z = —0.07540291160, y = 0.1229854420}

%matplotlib notebook

import ipympl

import matplotlib.pyplot as plt

from mpl_toolkits.mplot3d import Axes3D
import numpy as np

def f(x,y):

return 4*x+2*y-6*x*y
def g(x,y):

return 10*x-2*y+1

x = np.arange(-3, 3, 0.25)
y = np.arange(-3, 3, 0.25)
X, Y = np.meshgrid(x, y)
21 =f(X)Y)

72 =g(XY)

fig = plt.figure()

plot3d = Axes3D(fig)
plot3d.plot_surface(X,Y,Z1)
plot3d.plot_surface(X,Y,Z2, color="r")

plt.show()

<ipython-input-14-4dec0d75cda3>:21: MatplotlibDeprecationWarning: Axes3D(fig) adding itself
to the figure is deprecated since 3.4. Pass the keyword argument auto_add_to_figure=False and
use fig.add_axes(ax) to suppress this warning. The default value of auto_add_to_figure will chan
ge to False in mpl3.5 and True values will no longer work in 3.6. This is consistent with other Axes
classes.

plot3d = Axes3D(fig)
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1. RICRUTe TBIRE:Z A & NewtonsEDUNERME) KLU THER], ZIEXUT, python
NEMET 2 L 2R L.
2. WROB#%E f(z) = exp(—z) — 2exp(—2z) E UTHRER L. RhHEF2.21FTL.
fef2U, func, dfuncldId TEFEZ. T TexpBI#IcBEd 232, &R

def func(x):
return np.exp(-x)-2*np.exp(-2*x)

def df(x):
return -np.exp(-x) + 4*np.exp(-2*x)

28 — % & NewtonyE D UN TR 4
REARRICEATIZROFEICEZ L. (2004FEHRFAER)

1.exp(—z) = T2 EZHES L VT2 — bV TRE.
2. nEB DfEz, E/NERET10HT R TR fofEz, = 0.7034674225 & DEAT, DIEXHE
(abs)DlogZznDEHE LTFOY b, ZONREZLRE L. £, ZOEZDEVZ



MEEDRENSHPE K.
el
o func TR ZEE.

o E¥%EplotL T & HER.
o HAAHINYY NTEMRERERLTHL.

0.7034674224983916520498186018599021303429

FTEAMNDS IOV LEAE—UTESETHS. BEICK>TIE, printfaDFO"\"A

XZFLTWEDT, ZOBEIFMEELTERE L.
o FOw hDicdHIc!) X kZlist_bisec TER LTW 3.,

o [ARRICNewton;E TORER % list_newtonlC At 3.
o list_bisec, list_newtonZ F¥&# 70Oy b U CRRFICERR.

2R TRODIRIE, NewtonETRDIBED 1P < D EREBBARLTNS,

nig,

ZHENREMICETEREIC O W T—RIGERDICH LT, NewtonkIE2RINK TH BT

5% BOEO)EIFTHES, BRIES(2), ks >THARORZENERT.

import matplotlib.pyplot as plt
import numpy as np

from sympy import *

x = symbols('x")

def func(x):
return exp(-x)-x**2

def df(x):
return diff(func(x), x)

print(df(x))
-2*x - exp(-x)

def func(x):

return np.exp(-x)-x**2
def df(x):

return -2*x - np.exp(-x)

x0=0.0

x1=1.0

x = np.linspace(x0, x1, 100)
y = func(x)

plt.plot(x, y, color = 'k")
plt.plot([x0,x11,[0,0])
plt.grid()

plt.show()

from scipy.optimize import fsolve
x0 = fsolve(func, 0.0)[0]
x0

0.7034674224983918

x1,x2=0.0,1.0

f1, f2 = func(x1), func(x2)
print('%+15s %+15s %+15s %+15s' % ('x1','x2",'f1','f2"))
print("%+1 5.1\1?1‘ %+15.10f %+15.10f %+15.10f' % (x1,x2,f1,f2))

list_bisec = [[0],[abs(x1-x0)]]
foriinrange(0, 20):
x=(x1+x2)/2

f = func(x)
if (f*f1>=0.0):
x1,fl1 =x, f

list_bisec[0].append(i)
list_bisec[1].append(abs(x1-x0))

else:

x2,f2 =x, f
Iist_bisec[Oi)

74,

[LoJ, 11031
L

o 1

fol.0p= L0,051]

C11.ap>L1,0.3]

list_bisec[1{.append{abs(x2-x0))

print('%+15.10f %+15.10f %+15.10f %+15.10f" % (x1,x2,f1,f2))

list_bisec
print()

x1 x2 f1

+0.0000000000
+0.5000000000
+0.5000000000
+0.6250000000
+0.6875000000
+0.6875000000
+0.7031250000
+0.7031250000
+0.7031250000
+0.7031250000
+0.7031250000
+0.7031250000
+0.7033691406
+0.7033691406
+0.7034301758
+0.7034606934
+0.7034606934
+0.7034606934
+0.7034645081
+0.7034664154
+0.7034673691

df(-1.0)

+1.0000000000
+1.0000000000
+0.7500000000
+0.7500000000
+0.7500000000
+0.7187500000
+0.7187500000
+0.7109375000
+0.7070312500
+0.7050781250
+0.7041015625
+0.7036132812
+0.7036132812
+0.7034912109
+0.7034912109
+0.7034912109
+0.7034759521
+0.7034683228
+0.7034683228
+0.7034683228
+0.7034683228

-0.7182818284590451

x1=1.0
f1 = func(x1)

list_newton = [[0],[x1]]
print('%-15.10f %+24.25f' % (x1,f1))

foriinrange(0, 4):

x1 =x1-f1/df(x1)

f1 =func(x1)

f2
1)0000000000
+0.3565306597

+0.3565306597

+0.1446364285
+0.0301753280
+0.0301753280
+0.0006511313
+0.0006511313
+0.0006511313
+0.0006511313
+0.0006511313
+0.0006511313
+0.0001869053
+0.0001869053
+0.0000708348
+0.0000127975
+0.0000127975
+0.0000127975
+0.0000055427
+0.0000019153
+0.0000001016

print('%-15.10f %+24.25f' % (x1,f1))
list_newton[0].append(i)
list_newton[1].append(abs(x1-x0))

-0.6321205588
-0.6321205588
-0.0901334473
-0.0901334473
-0.0901334473
-0.0292404858
-0.0292404858
-0.0142486319
-0.0067872536
-0.0030651888
-0.0012063109
-0.0002774104
-0.0002774104
-0.0000452413
-0.0000452413
-0.0000452413
-0.0000162218
-0.0000017121
-0.0000017121
-0.0000017121
-0.0000017121



list_newton
print()

1.0000000000 -0.6321205588285576659757226
0.7330436052 -0.0569084480040253914978621
0.7038077863 -0.0006473915387465445370196
0.7034674683 -0.0000000871660306156485376
0.7034674225 -0.0000000000000014988010832

%matplotlib inline
import matplotlib.pyplot as plt

X = list_bisec[0]
Y = list_bisec[1]
plt.plot(X, Y)

X = list_newton[0]
Y = list_newton[1]
plt.plot(X, Y)

plt.yscale("log") # yi#hz %1% 5 #IC
plt.show()
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expBERICEET 5F =
expBIEDimportTT TIR 2 | WHNE S A7z L),

ValueError: sequence too large; cannot be greater than 32
Hplot/EE DEIERBETH D, numpy TP 3 & ElClE, np.exp(-x)REE LT3,

ThH, diffiCciFBSRV. Z0HED, BEULTESERZRDBEWE, | .



