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Ubung 8

import sympy as sp
from sympy import symbols

Bsp. 81 Partielle Ableitungen

Sei f(z,y) = sin(z * y*) + cos(y) und (zg,y0) = (2,1)

X, y = symbols("x y", real=True)

f = sp.sin(x*y**2) + sp.cos(y)

point = {x : 2, y : 1}

pointValue = [float(point[x]), float(point[y]), float(f.evalf(subs=point))]

of

a) oz

fix = sp.diff(f, x)
fix

y® cos (:zryz)

o
b) a—i(xo,yo)

pointx = fix.evalf(subs=point)
pointx

—0.416146836547142

d
c)a—z

fly = sp.diff(f, y)
fly

2zy cos (:z:y2) — sin (y)

8
d) 6—£($0,y0)

pointy = fly.evalf(subs=point)
pointy

—2.50605833099647

Bsp. 84 3D Plot mit opacity
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from mayavi import mlab
mlab.init_notebook()

import numpy

as np

from sys import version_info
if version_info[0] < 3:
import pyface.qt

Notebook initialized with ipy backend.

f(z,y) und Tangentialfliche plotten

#credits:

#https://stackoverflow.com/questions/67045944/embed-mayavi-into-a-class-and-show
#https://stackoverflow.com/questions/13932150/matplotlib-wrong-overlapping-when-

class plot3Dmayavi:
def __init_ (self):

self.
self.

fig = mlab.figure()
_add_data()

def enableMaxValues(self, zValues, minValue, maxValue):
for i, elements in enumerate(zValues):

for j, element in enumerate(elements):

if not(minValue < element < maxValue):
zValues[i][j] = np.nan

return zValues

def _add_

pi =

data(self):
np.pi

ax_ranges = [-2*pi, 2*pi, -2*pi, 2*pi, -3, 3]
ax_scale = [1.0, 1.0, 1.90]
ax_extent = ax_ranges * np.repeat(ax_scale, 2)

[X, Y] = np.mgrid[-2*pi:2*pi:100], -2*pi:2*pi:1007]

z1l =
z2 =
z2 =

self.
self.

mlab.

mlab

mlab

self.
.surf2.actor.property.opacity
self.

self

np.sin(x*y**2) + np.cos(y)

x * float(pointx) + y * float(pointy) + pointValue[©0]

self.enableMaxValues(z2, ax_ranges[4], ax_ranges[5])

surfl = mlab.surf(x, y, z1, figure=self.fig, colormap
surf2 = mlab.surf(x, y, z2, figure=self.fig, colormap

+

pointValue[

"Oranges")
"Blues")

outline(self.surfl, color=(.7, .7, .7), extent=ax_extent)

.axes(self.surf2, color=(.7, .7, .7), extent=ax_extent,
ranges=ax_ranges, xlabel='x', ylabel='y', zlabel='z")

.points3d(pointValue[@], pointValue[1l], pointValue[2], scale_factor
mlab.

text3d(pointValue[0]+0.0, pointValue[1]+0.0, pointValue[2]+0.2, "Pu

1
0.5
fig.scene.renderer.use_depth_peeling = 1

surfl.actor.property.opacity

def show(self):
return self.surfl



In [9]: plot3Dmayavi().show()
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