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O MOSEK: LR (SOCP) . FEH L] (SDP)

O scipy.optimize.minimize: % MAEZTE LA FIED

O COPT: ZiE#iL

scipy.optimize.minimize(fun, x0, args=(), method=None, jac=None, hess=None,

bounds=None, constraints=(), tol=None, callback=None, options=None)
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from scipy.optimize import minimize
from scipy.optimize import LinearConstraint
import numpy as np
def obj(x):
return -x[0] - 2*x[1]
def grad(x):
return np.array([-1.0, -2.0])
A=[[1, 1],
12, 1],
[1, 2],
L1, O]]
Ib = [-np.inf, -np.inf, §, 0]
ub =14, 5, 8, 0]
linear constraint = LinearConstraint(A, 1b, ub)
bounds = [(0, None), (0, None)]
x0 =0, 0]
res = minimize(obj, x0, method="trust-constr', jac=grad, bounds=bounds, constraints=linear constraint)

prmt("Byﬁﬁﬁﬁ " res. X) iz fifit: [-2.6990608e-89 4.0000000e+00]
= RT meil{i: -7.999999991531572
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from scipy.optimize import linprog

c=|[-1,-2]
A ub=[[l, 1],
12, 1]]

b ub=1[4, 5]
A_eq=|[[L, 2],
[1, 0]]

b eq=[8, 0]

bounds = [(0, None), (0, None)]

res = linprog(c, A_ub=A ub, b ub=b ub, A eq=A_eq, b_eq=b_eq, bounds=bounds,
method="highs')

print("E A", res.x)

print(" & LAE:", res.fun)

mAlfi: [e. 4.]
wii{E: -8.8

KBTI EN 22 S]  Z29R%E zhenhuapeng@whu. edu. cn



1

R iR EsEn P

from scipy.optimize import minimize

import numpy as np

def obj(x):
return -x[0] - 2*x[1]

def grad(x):
return np.array([-1.0, -2.0])

cons = |
{'type': 'ineq’, 'fun': lambda x: 4 - x[0] - x[1]},
{'type': 'ineq', 'fun': lambda x: 5 - 2*x[0] - x[1]},
{'type': 'eq', 'fun': lambda x: x[0] + 2*x[1] - 8},
{'type': 'eq', 'fun': lambda x: x[0]}

|
bounds = [(0, None), (0, None)]
x0 =0, 0]

res = minimize(obj, x0, method='"SLSQP', jac=grad, bounds=bounds, constraints=cons)
print("EACAE:", res.x)

print("BﬁﬁM’E.", res.fun
FAkfR: [0. 4.]
mfi{E: -8.0
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import numpy as np

from scipy.optimize import minimize
def objective(x):
return (1 - x[0])**2 + 100 * (x[1] - x[0]**2)**2
def gradient(x):
df dx1=-2*(1-x[0])-400 * x[0] * (x[1] - x[0]**2)
df dx2 =200 * (x[1] - x[0]**2)
return np.array([df dx1, df dx2])
def constraint ineq(x):
return 2 - x[0]**2 - x[1]**2
def constraint eq(x):
return x[0] + x[1] - 1
cons = [
{'type': 'ineq', 'fun': constraint ineq},
{'type': 'eq', 'fun': constraint eq}
|
bounds = [(0, None), (0, None)]
x0 = np.array([0.5, 0.5])
res = minimize(objective, x0, method='"SLSQP', jac=gradient,
bounds=bounds, constraints=cons)
print(f" s ICA#E: {res.x}") i ffid: [©.61879367 ©.38120633]
print(f" B L(E: {res.fun:.4f}")
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Iimport numpy as np
from scipy.optimize import minimize
X =np.array([[1, 5], [2, 10], [3, 15], [4, 20], [5, 25]])
y = np.array([55, 65, 75, 85, 95])
def objective(wb):

w = wb[:-1]

b=wb[-1]

error = 0

for 1 1n range(len(X)):

error += (y[1] - (np.dot(w, X[1]) + b)) ** 2

return error
initial guess = np.array([0, 0, 0])
result = minimize(objective, 1nitial guess)
print(f"#LE: {result.x[:-1]}") |
print(f" i &: {result.x[-1]}")  [Erupo
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Import numpy as np
from scipy.optimize import minimize
X =np.array([[1, 2], [2, 3], [3, 3], [2, 1], [3, 1], [4, 2]])
y =np.array([1, 1, 1, -1, -1, -1])
def objective(wb):
w = wb|[:-1]
return 0.5 * np.linalg.norm(w) ** 2
def constraint(wb, 1):
w = wb|[:-1]
b=wb[-1]
return y[1] * (np.dot(w, X[1]) +b) - 1
constraints = [ {'type'": 'ineq’, 'fun': lambda wb, 1=1: constraint(wb, 1)} for 1 in range(len(X))]
x0 = np.array([0, 0, 0])
result = minimize(objective, x0, constraints=constraints)
print(PALEE w: {result.x[:-1]}") BUE w: [-0.66666667 1.33333333]
prlnt(f’fﬁﬁ b: {resultox[_l i b: -0.9999999999999996
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O Gurobipyinzk

B Anaconda3 (64-bit)

Anaconda Navigator (Anaconda3)

™1 Anaconda Powershell Prompt (A...

1. ¥JHPrompt

™1 Anaconda Prompt (Anaconda3)

. : - Jupyter Notebook (Anaconda3)
2. pip install gurobipy

. Reset Spyder Settings (Anaconda3)

@ Spyder (Anaconda3)
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R Hl grbgetkey

e

Step 1: HUAEIRTGFARVEA],

https://support.gurobi.com/hc/en-us/articles/13210193318033-What-1s-an-Academic-WLS-license

Step 2: iz17 Anaconda Prompt, 4T conda install -c gurobi gurobi=13.0.0

Step 3: AT grbgetkey XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX, HIA

gurobi.licH: B A

Step 4: K1z 3 & il 2] C:\gurobi
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import gurobipy as gp
from gurobipy import GRB
model = gp.Model()
x = model.addVars(range(3), vtype=GRB.CONTINUOUS, name="x")
model.addConstr(x[0] + 2 * x[1] + 3 * x[2] <=1, name='"c1")
model.addConstr(x[0] + x[1] >= 1, name='c2")
model.setObjective(x[0] ** 2 + x[1] ** 2 + 2 * x[2] ** 2, GRB.MINIMIZE)
model.optimize()
if model.status == GRB.OPTIMAL:

print(f" 5 L{E (Objective Value): {model.ObjVal}")

print("s L% (Variable Values):")

for 1 in range(3):

print(f"x[{1}] = {x[1].X}")

elif model.status == GRB.INFEASIBLE:

print("#E A IJC AT A (Infeasible)")

A4 (Objective Value): 1.000000000000143

else: i (variable Values):

print(f" >R A KT, IRASID: {model.status}") § eme

x[e]
x[1] 5?18866:4688469e 15
x[2]

2
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import gurobipy as gp
from gurobipy import GRB
model = gp.Model()
x = model.addVar(vtype=GRB.INTEGER, name="x")
y = model.addVars(range(2), vtype=GRB.CONTINUOUS, name="y")
model.addConstr(x + 2 * y[0] + 3 * y[1] <= 1, name='c1")
model.addConstr(x + y[0] >= 1, name='c2")
model.setObjective(x ** 2 + y[0] ** 2 + 2 * y[1] ** 2, GRB.MINIMIZE)
model.optimize()
if model.status == GRB.OPTIMAL:

print(f" & L{E (Objective Value): {model.ObjVal}")

print("& LA# (Variable Values):")

print(f'x = {x.X}")

for 1 in range(2):

print(f"y[{1}] = {y[1].X}")

elif model.status = GRB.INFEASIBLE: EUEIO et e ML) T2
c o TR 4= b7l . b w{Lfi# (Variable Values):
print("FE A JG AT % (Infeasible)") -

else: y[i] g.g
print(f">RfEAR L), RAEM: {model.status Ll
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import numpy as np
import gurobipy as gp
from gurobipy import GRB
X =np.array([[1, 5], [2, 10], [3, 15], [4, 20], [5, 25]])
y = np.array([55, 65, 75, 85, 95])
n_samples, n_features = X.shape
model = gp.Model("LinearRegression QP")
w = model.addVars(n_features, Ib=-GRB.INFINITY, ub=GRB.INFINITY, name="w")
b = model.addVar(Ib=-GRB.INFINITY, ub=GRB.INFINITY, name="b")
obj_expr=0.0
for 1 in range(n _samples):
pred 1= gp.quicksum(w[j] * X[1, j] for j in range(n_features)) + b
residual 1=y[i] - pred 1
obj expr +=residual 1 * residual 1
model.setObjective(obj_expr, GRB.MINIMIZE)
model.optimize()
w_vals = [w][j].X for j in range(n_features)]
b val =b.X
print(f"ALEE (w): {w_vals}")
print(f"{f & (b): {b_val}")

FUE (w): [7.191010878693699, ©.5617978242610709]

e (b): 44.99999999999703
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import numpy as np

import gurobipy as gp

from gurobipy import GRB

X =np.array([[1, 2], [2, 3], [3, 3], [2, 1], [3, 1], [4, 2]])

y =np.array([1, 1, 1, -1, -1, -1])

n_samples, n_features = X.shape

model = gp.Model("SVM_ Primal")

w = model.addVars(n_features, Ib=-GRB.INFINITY, name="w")

b = model.addVar(Ib=-GRB.INFINITY, name="b")

obj_expr = 0.5 * gp.quicksum(w[j] * w[j] for j in range(n_features))

model.setObjective(obj_expr, GRB.MINIMIZE)

for 1 in range(n _samples):
dot_product = gp.quicksum(w][j] * X[1, j] for j in range(n_features))
model.addConstr(y[i] * (dot_product + b) >= 1, name=f"constraint_{i}")

model.optimize()

w_vals = np.array([w[j].X for j in range(n_features)])

b val=b.X

print(f A E w: {w_vals}")

print(f'{i & b: {b_val}") BUE w: [-0.66666667 1.33333334]

& b: -1.0000000002539198
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