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numbers = [1, 2, 3, 4, 5] #include
#include
total = sum(numbers)
int main() {

print(total) std::vector<int> numbers = {1, 2, 3, 4, 5};

int total = 0;
for (int n : numbers) {
total += n;

}

std::cout << total << std
return 0;
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<> Code (©) Issues 2.1k

[1 Files

¥ main

Q. Goto file

> [ meson_cpu
v [@ numpy
> [ _build_utils
v [@ _core

> [ code_generators

YnuydYnMyY VA~

{9 Pull requests 250

v A A (2/2)

U

’ C G N V"]. " 6

github.com ©: N

¢ sponsor L\ Notifications

() Actions [ Projects 2 0 wiki ) Security |~ Insights

~ore [ src / multiarray /| (&

. charris Merge pull request #29642 from charris/new-extended-sorts @

Last commit message
[ [
B stringdtype
B textreading

[ _datetime.h

BUG: fix fencepost error in StringDType internals (#
MNT: add linter for thread-unsafe C AP| uses (#29371)

TST: migrating from pytz to zoneinfo + tzdata (where needed)

%% Fork 11.3k ¢ Star 30.3k

- 3 hours ago

O History

Last commit date

3 months ago

2 months ago

3 months ago
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m GoogleColab =~ ~ 7~ 5

A https://colab.research.google.com/?hl=ja

| =1
(&(® ¢ MEREE X & B & 2, Share 4 Gemini @
File Edit View Insert Runtime Tools Help
Q  Commands + Code + Text > Runall - Connect A
= Pl e BB PT
- o 1 Start coding or generate with AI.
<>
Oz
(]
{2} Variables Terminal R
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File Edit View Insert Runtime Tools Help
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<>
Oz
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{2} Variables Terminal R

s~




MANAN I N

mwn\lﬂ I TR

AMDN 14 T MIVM IV AIMANY n v
APython ¥ A NANV IN" @BHF MJdM1InMT

Terminal X

/content# |

TnAMY Y (GUI) Mn\ 14

(CUI)

y.



MANAN I N

m«l MoAATT

AMnyY 147~ 7 947N

pip i1nstall numpy
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m«l MAA"T dMAn4> 7" 5

AMnYN 141~ 9 Y4 Nl kaAdK

pip i1nstall numpy

N~ A

n~" 79 7 A4 MAAd (4D D> Y A )

~ [1] 1 !pip install numpy

=S+ Requirement already satisfied: numpy in /usr/local/lib/python3.12/dist-packages (2.0.2)

° 1 Start coding or generate with AI.

VA4 A ad (7~ s1S\AUn\Y)
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import numpy

[2]

[3]

4
4]

1 import numpy D)
1 import numpyy X0
ModuleNotFoundError Traceback (most recent call last)

/tmp/ipython-input-35085954559.py in <cell line: @=()
———> 1 import numpyy

ModuleNotFoundError: No module named 'numpyy’

K
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sfied: sympy in fusr/local,
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GOl Colab * J: A" T~

AGoogle” Js Al B  Gemini X

© 1 import numpy as np
2 import matplotlib.pyplot as plt
3
4 # Generate x values for two periods of a sine wave (0 to 4xpi)
5 x = np.linspace(®, 4 * np.pi, 200)
6
7 # Calculate corresponding y values
8y = np.sin(x)

[1 A—FT 4 J%BRT 5N, AT TEELET,

11 plt.figure(figsize=(8, 4))

12 plt.plot(x, y)

13

14 # Add labels and title

15 plt.xlabel('x")

16 plt.ylabel('sin(x)"')

17 plt.title('Two Periods of a Sine Wave')
18 plt.grid(True)

< ) t ) I./}’J{E E T“_g- X ;g # Show the plot

21 plt.show()

- Two Periods of a Sine Wave

4 AEBELETH? @ B -
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‘ <> 1import numpy as np

r» L e BRI

<4 FW AW LFELRE, 2OO—RRZ
Ry MEL numpy ZA4T7 V%A VIR—k
- REHEET 3 LTWET,

° import numpy as np

d—RoZxia * import numpy as np : numpy Z-
720 EAVIR—KU, ELWPTL
IBEHIC np EWSIAYTFPR%E
\ N~ A FFTVWES,

A
/'| ~ 7 VJ ~ numpy I&. Python TEUEETE. $FICHS
. PITHDRIEZEERNICT S cHDZA T
ZUTY, COO—KREILIE SERDEE
T numpy DEEREZERT b DERE
LT, 472 20—-RLTWET,
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Python ~ 1 7 YdVY41 0

A NumPy (Numerical Python)

ATIY4T T N7 “a 7. . Python A7 M AA
AT AT MANT (C  k FORTRAN) J ~ &
A ndarray (N-dimensional array) ~ 7% A n M DR N I B I

~

A v [ A7 M A A ndarray’ (1 )




VANAN Y

quw A ST T

Anparray 4 AMA  ~ AnM~  ~°
ndarray TA4dY1XxY 0 T 7K

e p
® g

O.

’ import numpy as np
a = np.array([1, 2, 31)




2

A

yANANJdY

VI

import numpy as np
a = np.array([1, 2, 3])

print("#Z : ", a.shape)
print("FT—4 %! : ", a.dtype)
print("fEE/RIT ", a.ndim)
print("EZRE ", a.size)

: G
F—4%8 : int64
&/ Rt : 1

BRHN: 3
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quw A ST T

b

A 1 N T ANdNY A

[ 1] a =np.array([[1, 2, 31, [4, 5, 61, [7, 8, 9]])
print(a)

pTECTOTTTS T
r-in+l a)
np.random. randn(x*args)

[ 1] a = np.zeros((3, 4)) et

- Return a sample (or samples) from the "standard normal” distribution.
. If positive int_like arguments are provided, randn generates an array
pr‘lnt(a) of shape (d@, d1, ..., dn), filled
= with random floats sampled from a univariate "normal" (Gaussian)
rin distribution of mean 0 and variance 1. A single float randomly sampled
from the distribution is returned if no argument is provided.

= Parameters
rin
[ ] a = np.nnes ( (3, 4) ) do, d1, ..., dn : int, optional L
p r lnt ( a ) = np.random. randn[(100,100) # E@sh CEREDEL
rint(a)

2 A9 N
[ 1 a = np.eye(3) U M n
print(a) LU

15 -

Ce
K 2

Ci-3S KK
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[ 1 a = np.random.rand(10) # [0,1] D—&D % TCERZFHL
print(a)

[ 1 a = np.random.randn(100,100) # IFiRS % TERZHHL
print(a)

[ 1 a = np.random.randint(low=0, high=100, size=(3, 3)) # BfEl—D7%
print(a)




VANAN Y

[ ] a = np.arange(10)
print(a)

[ ] a = np.arange(1, 10, 2)
print(a)

[ ] a = np.linspace(0, 1, 10)
print(a)




9 VANANd Y

Python ~ T 7 AdVA41 0
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a = a = [
1, 0, 01, 1, 0, 0],
@! 1! 0! @r 1! 0! 1! 1]l
@,0,1:, :@lgll]l
] ]
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[ 1 import numpy as np
import time

# 100x10007 >V IILE/ER T 5.
A_numpy = np.random.randn(100, 100)
B_numpy = np.random.randn(100, 100)

# ndarrayBEBHEDtolistBEfiE#E > TlistBICEIRT 5,
A_list = A_numpy.tolist()
B_list = B_numpy.tolist()

[ 1 %%timeit
C_numpy = A_numpy + B_numpy

[ 1 %%timeit
C_list = [[A_list[il[j] + B_list[il[j] for j in range(100)] for i in range(100)]

y.
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import numpy as np
a=np.array([1, @0, 1])

np.array([0, 1, 0])
a+b

print(c)

[11 1]
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Nd N A1
A kA dY oA dN 1A ~AH T K
import numpy as np print(a*2)
print(a**2)
a =np.array([1, 2, 3])
b=a+1 [2 4 6]
. e NYJd\V1°
print(b) E N gy A

34l —00 v ; -
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M4n114MAN (broadcast)

Al AdV A1~ I PR
5" v 9 A4 B RO R

ANone np.newaxis A

import numpy as np

a = np.ones((3,4))
print(a.shape)

3, 9

K

b = ﬂ[NOnE, s :]
print(b.shape)

a, 3, 9

import numpy as np

a = np.ones((3,4))
print(a.shape)

3, 4

K

b = a[np.newaxis,
print(b.shape)

a, 3, 9

:]
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AT OA T Y Y MY 1 (computer algebra system, CAS)
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[ DR

A T 1Y “AY 7 Python 47 M A A
https://docs.sympy.org/latest/index.html
A N TDY "N MnA
A D4 0 ai A I 0 i
A7 197 4N 0

A" dMAn41 $ pipinstall symp$
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E\M\an 1 T T

[ ]

[ ]

e K 94

® w w p —> (v p (0 p)

import sympy as sp

X = sp.Symbol("x") /

)
equation = Xxk4 + 2%x*kk3 — 2%X — 1 /

A

print(";TOZER ")
display(equation) 5 4

— )
result = sp.factor(equation) display(result.expand())
print("RE&SE ") i o

display(result) 2t 2% 92— 1
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E\M\an [ DR
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[ ] import sympy as sp

X = sp.Symbol("x")
y = sp.sin(x)

print(";tD= ") =

display(y) / X0 ~_ _ A AN

solution = sp.series(y, x=x, x0=0)
print("71>—EH : ")

display(solution) / N AV

sp.plot(y, solution.removeO(), (x, -sp.pi, sp.pi), legend=True)
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19 DR

A E K 0 [ ] import sympy as sp
sp.init_printing()

sp.Symbol("a")
sp.Symbol("b")
sp.Symbol("c")

sp.Symbol("x")
equation = a*x**2 + b*x + ¢

3
e
e
e
—

print("JTADI : ")
TGO W W display(equation)

[ 1 solution = sp.solve(equation, x)

print("fg : ")

display(solution) !



1) VANANd Y

o

A" AT M A A NumPy’
ANYdNY 1 T w A A AnNMO
AAd D" ~ 31 MAn19AMA

N~

AT D AT M A A SymPy’




NANA TN

@]

D,




> >
< Q.

N

I

6

—

I

75




- 7 HAANNAIdN

K ~ NAA «

AN 0  p T WOT A0 30 TP w0 YO T, K

3 Yo A i N T

WO Yo w0
N 7 Yo




- 7 HAANNAIdN

K ~ NAA «

AN 0  p T WOT A0 30 TP w0 YO T, K




wvox
é

K

T aANAdN

N 1A

> N 7

W

> N 7

ES
8‘

Qo

> N /1




S

wvox
é

T aANAdN

4 S~
D T NAAK
a 0 - 47717
Qe >
a

~
)X U
Y1 nAJ
0 A
L, Qe
A —
'Q) 3
4 N

I




Qi

™
™

.
)
.




a~ X A9 DT W 97T 607 A4 H°
4 A 4D 0 A9 A4 T 07 A
9 R = A9 V A9
’Q \ ,Q d) 3 ’Q d)
1_‘ y \ O y \
Q @6 9.6
g
Y
>} T A ~ z AN
~ A9 1 d HXy D 4 A




4N
Qw
Qo

0]0)

~ S W S AN
T A9 a
S WS "
AY QEQO
A




Aé A 47 71T A

A O (

O p

4 N O —
Qw

- 00 O P

Qo 0 C




(1/2)

AAD T AN
1A AT

b2 AT AN A




(2/2)
A D ~ 4 N |
Ay AN Ty
( N _4
Yy A N

\_ )

C-




4N

0(0w 0(0)

5

1

S

o -

4N

0y

LK
Qw

Qo
A"

S

V4
n

.

i47s

A
N
Qw

0(0) 1=

~

1

9

1K)

4N S

E  "Qo)
)

v




4 A

(1)

(2)

6
Qw

CEO I -)
- Qw

OEO Tt *



k 1/
N 4 XN 447§/ Si Y54 7§ ]
( k 1440 )
4 N TodAT - ~ A
oo)w O0(0)—. 0\0)— O
O6 85y 00 (1)
G /L J
Y Y
2 () @) TK /]
‘M0 1K




4 A

(1)

(2)

(3)

D>



Al " A Y 4°0 NN K

4 N (ordinary differential equation, ODE)
QA JAw L7 e
K (G P, Qw
' 0 0o W T

A TOAN 4D a0 N A K
4 N (partial differential equation, PDE)
G 1 W

K : , Tt Y "Qod
T W T W




4N

X TOHA JAT G AN v w K
D47 QA 1 N Yy a4 AN

@ DWW W
K {90 . 0 @
D O ¢ R A D 0
—. WWWOwW
\QO
5 4N VkdY1AA A ~
Tk Y I T
(E aAd é /1 4 N




a N

A 4N 7~ A T 9

A’ (1 i )

A ( 0 i 0 3 8)

A k

A k 1/

A 1 9 YK 4 A (ODE) T 4 A (PDE)
Aad 4N

ND
L
>
-
-
O]
z
L
N
C
—J
I




Q«

L4

D aANN 1




(governing equations)

- A S T N
& D)y NAk A ( A
AN oo %X
N A T
1. A4




aANN1 o
4 N s S°
AT T a
A Y T &

K
(‘_)N'4,I,~ |
yvk °

4N o [ 4 @2]
, )
5S A7, K -
A
T A 6 (NA1nM)
N / a /
— P2 ~ ~ A HSkAY ~
(6 41 1) (a 1)
r ,Q(b ?‘Qb ,\OO"I‘\
a = O
. D : : i
: J \_ ‘-._ J
/\I/] 6 4/]
( P~ AY) ( I




N (1/4)

A¥d1nAd 0 A (Newton s equation of motion)
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B symPy & 1 A S

7 A

A K sympy.Symb g £)

AAlH K sympy.Functio(@ 28 A D)

AN K sympy.Eq )

A K sympy.dsolveé 4 A P 9)
A 1K Y odiffft A Y.,y )

AT N K A subg , )

A K A rhs

A K sympyploft ,( T %, T, 7))
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4 N
B symPy ~ & 4 A T Y

[ 1 import sympy as sp [ 1 V@ = sp.Symbol("ve")
ics = {v.subs(t, @): v@}
# MO HEREESE solution = sp.dsolve(diffeq, v, ics=ics)
t = sp.Symbol("t") print("\n¥FEREE: ")
v = sp.Function("v")(t) display(solution)
m = sp.Symbol("m") N~ 6 - N I - B "

g = sp.Symbol("g")

S 0 EoY el (e [1 # ¥H®E7OyY b

i : solution = solution.subs({m: 1, g: 9.8, c: 0.1, v@: 0
diffeq = sp.Eq(m*v.diff(t), m*g - c*v) € g 13

print(f'#&¥mEE:", 9.8%1/0.1)

print("@I TR ") sp.plot(solution.rhs, (t, 0, 120))

display(diffeq)
4 ~
[ 1 solution = sp.dsolve(diffeq, v)

print("\n—figf#%:")
display(solution)
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[]

import sympy as sp

# Mot EESR

t = sp.Symbol("t")
X = sp.Function("x")(t)
m = sp.Symbol("m")
k = sp.Symbol("k")
c = sp.Symbol("c")

diffeq = sp.Eg(m * x.diff(t,2) + ¢ * x.diff(t)+ k * x, @)

print("@WHHFER: "
display(diffeq)

solution = sp.dsolve(diffeq, x)

print("\n—fi&fE:"
display(solution)

4 A

0 = 86~ 1 ST

L1 rhs =[]
labels = [] 6

for c_ in (@, 1, 2, 3):
# YIEEZAKA
diffeq_exact = diffeq.subs({m: 1, k: 1, c: c_})

# ARG ERA
ics = {x.subs(t, 0): 1, x.diff(t).subs(t, 0): 0}

solution = sp.dsolve(diffeq_exact, x, ics=ics)

rhs += [solution.rhs]
labels += [f'c={c_}"]

sp.plot(*rhs, (t, @, 20), label=labels, legend=True)
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