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req ative jaw&z’aﬂ curvature

mjawa'an

curvature

positive Jﬂudlﬁ!' an

curvature

restart:

with(Student[VectorCalculus]):

with(VectorCalculus):

with(plottools):

with(plots):

display(torus([0, 0, 0], 1, 2), scaling = constrained, lightmodel = light1, shading = zgrayscale)
X := (theta, Phi) -> <(R + r*cos(theta))cos(Phi), (R + rcos(theta))sin(Phi), rsin(theta)>:
X&theta; := diff(X(theta, Phi), theta):

X&Phi; := diff(X(theta, Phi), Phi):

E := X&theta; . X&theta:

E := simplify(E):

F := X&theta; . X&Phi:

G := X&Phi; . X&Phi:

G :=simplify(G):

n := X&theta; &x X&Phi;/VectorCalculus:-Norm(X&theta; &x X&Phi;):
n := simplify(n):

n := <-cos(theta)*cos(Phi), -cos(theta)*sin(Phi), -sin(theta)>:

L := (diff(X(theta, Phi), theta, theta)) . n:

L := simplify(L):

M := (diff(X(theta, Phi), theta, Phi)) . n:

N := (diff(X(theta, Phi), Phi, Phi)) . n:

N := simplify(N):

G&kappa; := ((L.N)- (M. M))/((E.G)-(F.F)):

H:=((G.L)- ((2F) . M) + (E. N))/(2((E . G) - (F . F))):

H := simplify(H):

M&kappa; := H &=+ sqrt((H . H) - G&kappa;):



R:=2:
theta :=0:
G&kappa:
H:
M&kappa:
r:=1:
R:=2:
theta := Pi/2:
G&kappa;:
H:
M&kappa:
r:=1:
R:=2:
theta := Pi:
G&kappa:
H:
M&kappa:
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restart:

with(Student[VectorCalculus]):

with(VectorCalculus):

with(plottools):

with(plots):

display(torus([0, 0, 0], 6, 6), scaling = constrained, lightmodel = light1, shading = zgrayscale):
G&kappa; := cos(theta)/(r*(R + r*cos(theta))):

H := (2rcos(theta) + R)/(2r(R + r*cos(theta))):

M&kappa; := (2rcos(theta) + R)/(2r(R + rcos(theta))) - sqrt((2rcos(theta) + R)*2/(r"2(R + rcos(theta))"2) - 4cos(theta)/(r*(R + r*cos(theta))))/2:
gl := solve(G&kappa; = g/(G*M), g):

g2 :=solve(H = g/(G*M), g):

g3 := solve(M&kappa; = g/(G*M), g):

G := 6.67*107(-11):

M := (1.9891*10730)*200:

R :=60000.:



plot([g1], theta =0 ... 2*Pi, color = [“Red"]):
plot([g2], theta =0 ... 2*Pi, color = [“Green”]):
plot([g3], theta =0 ... 2*Pi, color = [“Blue”]):

plot([g1, g2, g3], theta =0 ... 2*Pi, color = [“Red”, “Green”, “Blue”]):
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>

restart

with(Student| VectorCalculus |)
with( VectorCalculus) :

with( plottools ) :

with( plots) :

display(iorus([0,0,01, 6, 6), scaling=constrained, lightmodel = light1, shading = zgrayscale)

0
Ukt r(R+reos(0))
_ _2rcos(8) +R |
T 27 (R4 reos(0))
/ (Zrcos(e)i»R)2 - 4 cos(0)
s 2rcos(8) + R 2 (R+reos(0))  r(R+rcos(6))
Mi = - 3

27 (R+rcos(0))

gl = .\'ulw[Gr— GM'g]
£
2 := solve| H=—"— .
g2 .mlu[ GM'g] ¥
g3= xulw[MK: ﬁ.g] :
G=667-10"": M

= 1.9891-10™200: R := 603 : r 1=

plot( [g1],0=0.2 1, color=["Red"])

<

—1.x10"
—2.x10"

—3.x10"

4.x 107

2.x10"7

.
4

X,
2

[> plor([g2].6=0.2 7, color=["Green" )

-

—2.x 10"
—4.x10"
—6.x 10"

—8.x 10"

[> plor [¢3].6=0.2 7, color=["Blue"])

0

—5.x10"

—Lx10"

—15x10"

—2.x10"

5.x10"7

&
4

[> plot( (g1, g2,23].6=0.2m color = ["Red", "Green", "Blue"])

2r

—5.x 10"

—Lx10"

—15x10"

—2.x10"
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Create a dramatic and hyper-realistic rendering of Earth being impacted by a gravitationally lensed jet from a nearby gravitational
dipole. Focus on the swirling distortions of space-time, the intense energy influx visible as a luminous beam, and the resulting
atmospheric and geological disruptions on Earth. Use a color palette of deep blues, fiery oranges, and ethereal whites to convey both
the cosmic beauty and the apocalyptic threat. The perspective should be from space, capturing the full scale of the event. Make it look
professionally taken and hyper resolution and realistic, be sure to include right keywords in prompt to make diffusion model generate
a high quality image. (Flux-dev)
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import numpy as np

import matplotlib.pyplot as plt

# adgl wlodais
x = np.linspace(-5, 5, 1000) # jg9=o X () Blybl sLas)
y = np.linspace(-5, 5, 1000) # ys>o y (o) Llybl (sLad)

X, Y = np.meshgrid(x, y)

# G Cx G5 @2)95 Je (Gaussian beam)

jet_intensity = 1e5 * np.exp(-(X**2 + Y**2))

# (5350 021) (003 0,8 Adlpl
earth_radius = 1 # o) glais

earth = np.sqrt(X**2 + Y**2) <= earth_radius

# 005 B9y S g3 b Jlas!
impact = np.copy(jet_intensity)

impact[~earth] = 0 # cwl 3Spein (e} S9) daid cr S5y

# o )l B0 > Glwdnd

heatmap = np.log(1 + impact)

# S oS

plt.figure(figsize=(10, 10))

plt.contourf(X, Y, heatmap, levels=200, cmap="inferno")
plt.colorbar(label=" &) &, was)")

plt.title("one) 4 43S cor 393 Silwdnss”, fontsize=16)

plt.xlabel('X (uad 4>19)')

pltylabel("Y (gLad 4>lg)')

plt.plot(0, 0, '0', markersize=10, color="blue', label="cwe}') # () e
plt.legend()

plt.show()
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import numpy as np

import matplotlib.pyplot as plt

# osir Sl 4dsl oledati 5 Lajtebl
R=1 #opx JSnplas

r=0.5 #onizx 5 SzsS glak

theta = np.linspace(0, 2*np.pi, 100)
phi = np.linspace(0, 2*np.pi, 100)

theta, phi = np.meshgrid(theta, phi)

# oz Olaiswe dawlxe
X = (R +r * np.cos(theta)) * np.cos(phi)
Y = (R +r * np.cos(theta)) * np.sin(phi)

Z =r * np.sin(theta)

# o o oS
fig = plt.figure(figsize=(10, 7))
ax = fig.add_subplot(111, projection='3d")

ax.plot_surface(X, Y, Z, color="r', alpha=0.8)

# Jwled Olaglass

ax.set_title("olz dlzoluw Olgicds opiz Gjlwdus”, fontsize=12)
ax.set_xlabel("X")

ax.set_ylabel("Y")

ax.set_zlabel("Z")

# oles



plt.show()
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