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(I
model.fit(X_train_hog, # training data
y_train_num, # labels in integer format
batch_size = 80, #number of samples processed per batch
epochs = 40, # number of iterations over the whole dataset
)
(r

# compiling the model
model.compile(loss = 'sparse_categorical_crossentropy', metrics =
[ 'accuracy'], optimizer = 'adam')
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init_image = Image.open("cat_1.jpg")
init_image.thumbnail((768, 768))
plt.imshow(init_image);

prompt = "A photo of a tiger”
image - generator(prompt=prompt, image=init_image, strength=0.5).images[0]
plt.imshow(image);

image = generator(prompt=prompt,
image = init_image, strength=0.75).
images[6]

plt.imshow(image);
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problems_with_5_workers = [] #5 workers

problems_with_10_workers = [] # 10 workers
problems_with_15_workers = [] # 15 workers
problems_with_20_workers = [] # 20 workers

for i in range(160): #repeat 100 times

problems_with_5_workers.append(create_problem_instance(18, 5, 8, 5))

problems_with_16_workers.append(create_problem_instance(16, 16, 8, 5))
problems_with_15_workers.append(create_problem_instance(10, 15, 8, 5))
problems_with_20_workers.append(create_problem_instance(16, 20, 8, 5))

UJUJI ehaoll

import time
def gets_solutions(problems,solver):

total_seconds = @ # total seconds required to solve all problems with this solver
total_solved = © # total number of problems for which the solver found a solution
solutions = [] # solutions returned by the solver

for problem in problems:

start_time = time.time() # starts the timer

best_team = solver(problem) #computes the solution

end_time = time.time() # stops the timer
solutions.append(best_team) # remembero the solution
total_seconds += end_time-start_time #computes total elapsed time

if best_team != None: #ifthe best team is a valid team
total_solved += 1

print("Solved {} problems in {} seconds".format(total_solved,
total_seconds))

return solutions
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brute_solutions_5
solver

brute_solutions_10 =

gets_solutions(problems_with_5_workers,
brute_force_solver)

gets_solutions(problems _with_10_workers,

solver = brute_force_solver)

brute_solutions_15 - gets_solutions(problems_with_15 workers,
solver = brute_force_solver)

brute_solutions_20 = gets_solutions(problems_with_20_workers,
solver = brute force_solver)

Solved 23 problems
Solved 808 problems
Solved 94 problems
Solved 99 problems

in 0.0019948482513427734 seconds
in 0.06984829902648926 seconds
in 2.7546293735568415 seconds

1n 189.11902689933777 seconds
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def brute_force_solver(problem):
¥ gets the information for this problem
durations, weights, deadlines=problem[ 'durations'], problem[ 'weights'],

problem[ 'deadlines’]

job_num = len( ) # number of jobs

. R G . - - - - -

# generates all possible schedules

all_schedules = itertools. (range(job_num))

# initializes the best solution and its total weighted tardiness

best_schedule = # initialized to None

. . S . S .

# 'inf’ stands for 'infnity'. Python will evaluate all numbers as smaller than this value.

best_tardiness = float(' ')

e R A e e S~ N~ R

# stores the finish time of each job in the best schedule

best_finish_times= # initalized to None

for schedule in all_schedules: # for every possible schedule
#evalute the schedule
tardiness, finish_times=compute_schedule_tardiness(problem, schedule)
if tardiness<best_tardiness: # this schedule is better than the best so far

best_tardiness=

o e e EEE TER Em e Em e m EE e Em—

best_schedule=

. - . . S - .. .

# return the results as a dictionary
return {'schedule’':best_schedule,
'tardiness’':best_tardiness,

‘finish_times':best_finish_times}
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from itertools import product
from mip import BINARY,INTEGER
from mip import Model

from mip import xsum, minimize

def MIP solver(dist matrix, location_ids, startstop):
solver = Model()# creates a solver
solver.verbose = @ # setting this to 1 will print info on the progress of the solver
it creates every transition from every location to every other location
transitions = list(product(location_ids,location_ids))
N = len(location_ids) # number of locations
i create an empty sguare matrix full of '"None’ values
x = numpy.full((N, N), None)
# adds binary decision variables indicating if transition (i->j) is included in the route
for i, j in transitions:
x[i, jl=solver.add_var(var_type = BINARY)
# objective function: minimizes the distance
solver.objective = minimize(xsum(dist matrix[i,3]+*x[i1][j] for i,j in transitions))
# Arrive/Depart Constraints
for i in location_ids:
solver += xsum(x[i,j] for j in location_ids - {i}) == 1 #exactly 1 arrival
solver += xsum(x[j,i] for j in location_ids - {i}) == 1 #exactly 1 departure
# adds a binary decision variable for each location
y = [solver.add_var(var_type=INTEGER) for i im location_ids]
# adds connectivity constraints for transitions that do not include the startstop
for (i, j) in product(location_ids - {startstop}, location_ids - {startstop}):
if 1 != j: #ignores transitions from a location to itself
solver += y[j] - y[i] >=(N+1)*x[i,3] - N
solver.optimize() #solves the problem
& prints the solution
if solver.num_solutions: #ifa solution was found
best_route = [startstop] # storesthe best route
curr_loc = startstop # the currently visited location

while True:
for next_loc in location_ids:# for every possible next location
if x[curr_loc,next_locl.x == 1: #ifx value for the curr loc->next_loc transition is 1
best_route.append(next_loc) # appends the next location to the route
curr_loc=next_loc # visits the next location
: break
if next_loc == startstop: # exitsifroute returns to the startstop
break

return best route, solver.objective _value # returns the route and its total distance
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same_count = 0
for i in range(160):
dist_matrix, location_ids, startstop=create_problem_instance(8, [5,20])
routel, distl = brute_force_solver(dist_matrix, location_ids, startstop)
route2, dist2 = MIP solver(dist_matrix, location_ids, startstop)
# counts how many times the two solvers produce the same total distance
if distl == dist2:
same_count += 1
print(same_count / 100)

1.8

(W

import time

start = time.time( ) # startstimer

for i in range(100):
dist_matrix, location_ids, startstop = create_problem_instance(20, [5,20])
route, dist = MIP_solver(dist_matrix, location_ids, startstop)

stop=time.time() # stops timer
print(stop - start) # prints the elapsed time in seconds

188.90074133872986
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