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Ao, REEMNA, mWEA, 2EHEH.

import math

force = 1000
+ diameter = 0.05

area = math.pi * (diameter / 2) ** 2

' stress = force / area

print(f" 5[/ S /) {stress:.2f} Pa")
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1.2.1 75:6): EAEEEHFERITERISHMNS

HFMIRAETHEEFAEAGER, TUEALTARERHRA
CEYer

2, ERABE, ERBWIFUBORAES, SRBHRE

: max_moment = 5000
' distance_to_neutral_axis = 0.025
: inertia_moment = 100

i max_bending_stress = max_moment * distance_to_neutral_axis / inertia_moment

L print(f" i )07 117 /) Jy: {max_bending_stress:.2f} Pa")
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ARZnHEE—fMHEFE, BIEESNREUL TEBRNUAZ0 TR
AR, THE-ANERFIRER EITH —EAT AW EETH,

length =1

! force = 1000

youngs_modulus = 200e9

cross_sectional_area = math.pi * (0.05 / 2) ** 2

num_points = 100
© dx = length / (num_points - 1)

! stress = [0] * num_points



i stress[0] = force / cross_sectional_area

foriin range(1, num_points):
stress[i] = stress[i-1] - (force / (youngs_modulus * cross_sectional_area)) * dx

iprint("ﬂ#%ﬂ%ﬂl’[‘]lﬁﬁ: ")

fori, s in enumerate(stress):
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2.2.17550: {EF openvip S IERE EHTHITITR

+ #include <stdio.h>

#include <omp.h>
' #define N 1000000

int main() {
inti, a[N];
double start, end;

for (i=0;i<N;i++) {
ali] =1i;

}
start = omp_get_wtime();

#pragma omp parallel for

for (i=0;i<N;i++) {
a[i] = afi] * 2;

}

end = omp_get_wtime();

printf("Parallel time: %f\n", end - start);

return O;

AR P E A OpenMP FHATH—MER, FIABEAEHAN—H 7,
AT A T H AR

2.3 3 HTEERIRT S

ATHEERAFEZFRESNLMH. KENL T, BENTHURARKE
Hl, AU THENRRETROBCITH, BEKELFMRETERE,



2.3.175610: EA mp#ITHHREHTITE

#include <mpi.h>

#include <stdio.h>
' #define N 1000000
' int main(int argc, char *argv[]) {

int rank, size, i, start, end;

int *a;
MPI_Init(&argc, &argv);

MPI_Comm_rank(MPI_COMM_WORLD, &rank);
MPI_Comm_size(MPI_COMM_WORLD, &size);

start = rank * (N / size);
end = (rank + 1) * (N / size);

a = (int *)malloc((end - start) * sizeof(int));

for (i = start; i < end; i++) {

ali- start] =i;

for (i = start; i < end; i++) {
ali - start] = a[i - start] * 2;

free(a);

MPI_Finalize();

return O;

)

R AL R 1E I MPI (Message Passing Interface) 75 4% 3 N & 24 & 34T
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3.1.1RIE
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3.1.2.17%0: EUEFHITHERTSN

_______________________________________________________________________________________________________________

import numpy as np
from mpidpy import MPI
from scipy.sparse import csr_matrix

from scipy.sparse.linalg import spsolve



| #t PI46 H MPI

: comm = MPI.COMM_WORLD
rank = comm.Get_rank()

size = comm.Get_size()

XA IR R AL 1
if rank ==
L BIR LRI R
global_mesh = np.array([[0, 0], [1, 0], [1, 1], [0, 11])
global_materials = np.array([100, 200, 300, 400])
7 FIPIIE
mesh_parts = np.array_split(global_mesh, size)
i materials_parts = np.array_split(global_materials, size)
else:
mesh_parts = None

materials_parts = None

i TS A L
mesh = comm.scatter(mesh_parts, root=0)

i materials = comm.scatter(materials_parts, root=0)

| i R TR AT T AT

| TN — 1T S RO 5 AR A

def calculate_local_stiffness(mesh, materials):

L R TS, SRR R
local_stiffness = np.zeros((mesh.shape[0], mesh.shape[0]))
for i in range(mesh.shape[0]):

local_stiffnessli, i] = materials[i]
return local_stiffness

| B AR A

local_stiffness = calculate_local_stiffness(mesh, materials)

| Y T AL B 3 B A, 4 A
» global_stiffness = comm.allreduce(local_stiffness, op=MPI.SUM)

# AR R P77, SKAFE S WA
if rank ==
L8 ERENIE AR
global_force = np.array([10, 20, 30, 40])
# KAF O F I
global_displacement = spsolve(csr_matrix(global_stiffness), global_force)
print("Global Displacement:", global_displacement)



3.1.3 fiBRF

R R AR B T w6 F MPI (Message Passing Interface) & % /™4 #
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3.2.2.1756: FTHFNHFER

import numpy as np
from mpidpy import MPI

| comm = MPI.COMM_WORLD
' rank = comm.Get_rank()
' size = comm.Get_size()

" if rank == 0:

global_positions = np.random.rand(1000, 3)
global_velocities = np.random.rand(1000, 3)

positions_parts = np.array_split(global_positions, size)
velocities_parts = np.array_split(global_velocities, size)

i else:



positions_parts = None
velocities_parts = None

' positions = comm.scatter(positions_parts, root=0)
» velocities = comm.scatter(velocities_parts, root=0)

i def update_positions(positions, velocities, dt):

return positions + velocities * dt
new_positions = update_positions(positions, velocities, 0.01)
global_positions = comm.gather(new_positions, root=0)

if rank == 0:

print("Global Positions:", global_positions)

________________________________________________________________________________________________________________
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3.3.2.136): FHTHRESHELNDZES R

import numpy as np
from mpidpy import MPI

| comm = MPI.COMM_WORLD
' rank = comm.Get_rank()
' size = comm.Get_size()

L if rank == 0:

global_time_steps = np.linspace(0, 1, 1000)
global_response = np.zeros((1000, 100))

time_steps_parts = np.array_split(global_time_steps, size)
! else:

time_steps_parts = None
' time_steps = comm.scatter(time_steps_parts, root=0)

: def calculate_response(time_steps, initial_response):

response = initial_response.copy()
for time in time_steps:
response += time * 0.1

return response
local_response = calculate_response(time_steps, global_response[0])
i global_response = comm.gather(local_response, root=0)

if rank == 0:

10



global_response = np.vstack(global_response)
print("Global Response:", global_response)
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4.1 1 BT ERAEEESrPIIRS

TR E 4, BMEEEITHE (High Performance Computing, HPC) # A HY
SIANRARBEFT BEXREMASITREFNGE ., HPCEIHATUHE ., 2 HAF
EfEmE N EFHA, THSANELRENRELE, o THRAENEE ST
FEAAMER R THER . LG hFEASFER L EML T

4.1.1FTHE
EAHEREHPC B O EAZ —, TR T EES2B YN TFES, AR
EEANRBE FHAT, NTIRZRDH LR, EREMFF, BRI

(Finite Element Analysis, FEA) & 4T 115 F ey A 37 = . FEA A ¥ DL X
DHENEL, BANAELETRNAER FHRTHE, REEEREH.

4.1.1.1 7:f5: {EF pPython 1 MPI 11T FF1T FEA

' from mpi4py import MPI
' import numpy as np

' comm = MPI.COMM_WORLD
rank = comm.Get_rank()
size = comm.Get_size()
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total_elements = 1000000
elements_per_process = total_elements // size

if rank == 0:
global_model = np.zeros(total_elements)
models = np.array_split(global_model, size)

' else:
models = None

local_model = comm.scatter(models, root=0)
local_result = local_model * 2

global_result = comm.gather(local_result, root=0)
if rank == 0:

final_result = np.concatenate(global_result)

print(final_result)

4.1.2 3\ 1ElE
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