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R samssAisa P
> STEP1: & Anaconda3-2023.03-1-Windows-x86 64

Anaconda3 (64-bit)

P

-

> STEP2: pip install cvxpy
» STEP3: pip install "cvxpy[CVXOPT,GLOP,GLPK,MOSEK]"

> STEPA4: 'F%Emoseki&ﬁ-i%%, #EﬁEmOSEk.liCE“C:\Users\zhenh\Mosek

https://www.mosek.com/products/academic-licenses/



R umssima P .
> STEP5: T#Gurobi 12.0.313#1Ti%Z08ZIC:\gurobi, FEiiEZIC:\gurobi

> STEP6: B GPPRIZtTAnaconda Prompt

> STEP7: conda install -c gurobi gurobi IEEERHAY

> STEP8: Win+R, gAgurobi
> STEP9: 18IS

from cvxpy import *

from ﬁurobipy import *



R SEESAEE —BI=R P
> HEEER

import numpy as np
m = 20 n=15

np.random.seed(1)

A = np.random.randn(m, n)

b = np.random.randn(m)

> Dﬂ’ﬁCVX import cvxpy as cp iﬁ%;k%mi% x = cp.Variable(n) x = cp.Variable(n, integer=True)

> RN

cost = cp.sum _squares(A @ x - b) cp.norm2(A @ x - b)**2

prob = cp.Problem(cp.Minimize(cost))

> K
prob.solve()
print("\nThe optimal value is", prob.value)

print("\nThe optimal x is",x.value)

print("The norm of the residual is ”, cp.norm(A @ x - b, p=2).value)



R REsSAEE—MViER P
- e

import numpy as np

mu = np.array([[1.6],[0.6],[0.5],[1.11,[0.9],[2.3],[1.7],[0.7],[0.9]1,[0.31])
np.random.seed(1) n=10

Sigma = np.random.randn(n, n)

Sigma = Sigma.T.dot(Sigma)

> Dﬂ’ﬁCVX import cvxpy as cp iﬁﬁ;ﬂ%z‘rﬁ% w = cp.Variable(n)
> RN
ret=muT@w risk = cp.quad _form(w, Sigma) gamma = cp.Parameter(nonneg=True)

prob = cp.Problem(cp.Maximize(ret - gamma * risk), [cp.sum(w) == 1, w >= 0])

> KMk

_SAMPLES = 100 gamma vals = np.logspace(-2, 3, num=_SAMPLES) ret data = [] risk data = []
for iin range( SAMPLES):

gamma.value = gamma vals] i] prob.solve()

ret_ data.append(ret.value) risk_data.append(risk.value)
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the risk return tradeoffs for two values of y

> E ) /'/.

import seaborn as sns | !

import matplotlib.pyplot as plt -
ret data = np.array(ret data).reshape(100) 2 ,“

(e e e—8—8—¥

risk data = np.array(risk _data).reshape(100) B

g = sns.lineplot(x=ret data, y=risk data, marker='0', markersize=8) *

plt.title(‘the risk return tradeoffs for two values of $\gamma$', fontsize=14) ..

— y=1000.00

2.0 4

plt.xlabel(‘return’, fontsize=12) plt.ylabel('risk’, fontsize=12)

Density

15 1

plt.ShOW() 10

import scipy.stats as spstats il

0.0 A

x = np.linspace(-2, 5, 1000) 2 a1 0o 1 2 3 & 3%

Return

plt.plot(x,spstats.norm.pdf(x, ret.value, risk.value),label="%$\\gamma = %.2f$" % gamma.value)
plt.xlabel("Return") plt.ylabel("Density")

plt.legend(loc="upper right")

plt.show()



RO s S AR —SDP P
> HEEER

import numpy as np

n=3 p=3
np.random.seed(1) C = np.random.randn(n, n)
A=1]] b=1[]

for i in range(p):
A.append(np.random.randn(n, n))

b.append(np.random.randn())
> Dﬂ’ﬁCVX import cvxpy as cp iﬁﬁ;k%mi% X = cp.Variable((n,n), symmetric=True)

> SFANUGIaE
constraints = [X >> 0] constraints += [cp.trace(A[i] @ X) == b]i] for i in range(p)]

prob = cp.Problem(cp.Minimize(cp.trace(C @ X)),constraints)

> KAk

prob.solve()
print("\nThe optimal value is", prob.value) print("\nThe optimal x is",x.value)
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fan AMRE—EIRIRE

> HEEREE

import matplotlib.pyplot as plt

u_orig = plt.imread("C:/Users/zhenh/Desktop/loki512.png")

import numpy as np

u_corr = plt.imread("C:/Users/zhenh/Desktop/loki512 corrupted.png")

rows, cols, kols = u orig.shape
for i in range(rows):
for j in range(cols):
for k in range(kols):
if u_origli, j, 11 == u corr]i, j, 11:

knownli, j] = 1

> MIEECVX
> MR

obj = cp.Minimize(cp.tv(U))

import cvxpy as cp

prob = cp.Problem(obj, constraints)

> KMk

prob.solve(verbose=True =

IKBRRES

constraints = [cp.multiply(known, U) == cp.multiply(known, u corr(:,:,11)]

known = np.zeros((rows, cols))

timal objective value: {}".format(obj.value))

U = cp.Variable(shape=(rows, cols))



R A iEssARE —ERiRS P

. In-Painted Image Corrupted Image
> IEI I g PI g
fig, ax = plt.subplots(1, 2, figsize=(10, 5)) =

ax[0].imshow(U.value, cmap="'gray’)
ax[0].set _title("In-Painted Image")
ax[0].axis('off')

ax[1].imshow(u corr, cmap="'gray’)

ax[1].set_title("Corrupted Image")

ax[1].axis('off")




n Kt 5 KIEEB——Gurobi K"
O HSHIRRE

import gurobipy as gp

from gurobipy import GRB

O glEi=s

model = gp.Model("my_ model")

O &RINETE=

x = model.addVars(range(2),vtype=GRB.CONTINUOUS, name="x")
y = model.addVars(range(2),vtype=GRB.BINARY, name="y")

z = model.addVars(range(2),lb = 0,ub=2.3,vtype=GRB.INTEGER, name="2")



n Kt 5 KIEEB——Gurobi K"
O BirsREs

model.setObjective(2 * (x[0] + x[1]) + 3 * (y[0] + y[1]) + 4 * (z[0] + z[1]),
GRB.MAXIMIZE)

O £95REREY

model.addConstr(x[0] + y[0] <= 10, "c1")

model.addConstr(x[1] + y[1] == 10, "c2")

O KERREY
NLP.Params.NonConvex=2 model.optimize()
O 3REVEESR

for i in x.keys():

print('x[%d] = %f' % (i,x[i].x))



RO iRes S AR AR P
> BAXNESERE: Deepseek, ChatGPT

> EENMERUSTHEAEE: ORLM
> SRR T AHARE: LAMBDA

ephasing Questions
'ﬂ' Incorporating Multiple Techniques

sns heatmap(correlation_matrix, annot=True, cmap="coolwarm', fmi="2f)

/

https://github.com/Cardinal-Operations/ORLM https://github.com/AMA-CMFAI/LAMBDA
https://wisemodel.cn/codes/CardinalOperations/ORLM/intro https://www.polyu.edu.hk/ama/cmfai/lambda.html
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> BRAEREEKELIRNER. NEFREEERIRFAELL, —Re
18 — U SLEN SR RIDE SR R —E R EEiniE L.
> TEEIRARAL RS PRt EEN
‘f(xkﬂ)_f(xk )‘ ‘x/m _xk‘
Inax{Lf(xk),l} Inax{”xk,l}
>SRN, AFEEZRORERE, FHBSUEN
g.(x)<é&lh, (xk)‘ﬁg
> REERBRIAN ARG IEIAEY, (EABERILEEIRR=EREIURE .

*iRiEeB: SRZIELENNSRREEE—ENEEHE, RIIMANMEPREEFRAEFAIERS.

<&

Vf(xk )H ===

<ég,




R msmat—igann: P

> EE R, REEFEEETENRFIZEEI

SWELRIRRRER . SEMIRRx,, IEERERF [
RSP . R} EEMSEEL - 1BIENX
NiHE

lim s, —+| = 0
SRR A— 1 RER (ZR) HRIME, NIFRiZ
RYSEIFER (2B) th\iE, HNEEIERA

ERYIEIRIEER (£2B8) hRIV#ERY.
B —— R ———
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> RN EEF A A BT

O ac(0,1), b=1: Ei% (A5)) Q- BMKE; a0, b=2: BIE (A
) Q-RUEN. SIS AHIE | £ Ry

O «=0: &% (AF) Q- BEMKS; o= &% (&5) Q- |
REMEIEL XIFE5 ARGk lim

k—>00

%k
xk+1 —X

*
/ka =

& / *

1 2 3 4 5 6 7 B8 98 1

O =527 -k} 2Q- Zettlasng
O s5027 -2 KN} BQ- DRIEE (tRQ- BEMIEE
O =350( 1/k} RQ- REMEUIEIHY . -k S

(c) Q- R &thisk




R it —iganEe

oW

> Fi% (R5) R- i

FFIEQ- L5

~ORYAETR RS

>3, AITEMR-

SFEEeZVvEr 4
>%IA§/J\JE- 1236*

> NRIT BRI ARER

Nj$Ezlk > c?/e?

ERZR USSR

by

R-ZIRIBSE I ESUERE .
NEeERMNR, BE—EEERERF ximE
f(xk)—f(x*)HSc/\/%

S — fixe) <& FTRIERE, RFESc/Vks €
AZ I EEZXNNEZFE /AIN(E) = O(1/€2).

RS IR ABRERFERNERNR B T~ , &

XHERAIARSL [, — x| <1,

>853: BERUTR%, SHEQUSHERE. (1) x = k!, k=1,2,...;

> (2) yi =(1+1/2%)(cosk,sink); (3) fr) = |yl
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