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B =MERGE

® Pip %5 ({X#% Gurobi 9.1 5 MSERA)
python -m pip install -i https://pypi.gurobi.com gurobipy
B, pip install -i https://pypi.gurobi.com gurobipy

¥ Gurobi 421 (JEGurobi SEELE ) LHRKE L FIAUERIPython IRIZEH
® =M T % Gurobi TEZEH

® Anaconda &3t

conda install -c gurobi gurobi
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Register for Free

3 >S5 4 s
1' 1%:}%*)( M ﬁ%*XVPN Are you looking for a better optimization solver, with superior support, and a lower

end-to-end cost than the leading alternatives?
If so, you've come to the right place.

When you register for an account, you'll get:

2. FEAGurobi EMZ Ao M55 HE

https://www.gurobi.com/downloads/end-user-license- # Access to free academic licenses,
. » Webinar invitations,
agreement-academic/ + Product updates and more.

Start your registration by designating your account type as either Commercial or Academic:

Are you an Academic * ‘ Academic V‘
or Commercial user?

First Name: * ‘ ‘
Last Name: *
Company Email * EHEFRERE
University: * ‘
— s o Academic Position: ‘ Select... v‘

iE '—:J 735 %15 /§\ Phone Number: * ‘ ‘
Country: * | Select... v
Check this box if you also consult with ~ (J
commercial businesses:

jSred: The information you provide to us will be used in accordance with the terms of our Privacy Policy. /
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3. IRBUCE| A HR IS UE B A MBIk, Fi% B &AL
4. (FEMN, EXIKS

5. Hi5Academic License

Documentation I Downloads & Licenses Support My Account Q

GUROBI

OPTIMIZATION Products Customers Resources Academia /Company Partners

Academic License Registration

Please read and accept the conditions for use of an Academic License:

An academic license may only be usgd by a faculty member, a student, or a member of the research or administrative staffs of a degree-granting academic institution.

The code may be used only for regfarch and educational purposes. Access for commercial purposes is forbidden.

We urge academic users to upgrade to the latest version of Gurobi Optimizer. Some features, such as grbgetkey, may not work correctly in older releases.

Il Accept These Conditions
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6. 5% Liscense ID, grbgetkey 7. T Hemdip €17, BUALiscense — Hj Agrbgetkey &

Bl FEEC\WINDOWS\system32\cmd.exe -

License Details

73-02e454££9c50

License ID 516013

REEHEZE X

Installation / /E%]J—Fﬂ% ZEE(N): -GRB_UCENSE_F]LE v—'—'—-'

EFEEHWV: C:\Users'\Super-bei\gurobi‘ficl
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8. ¥TFF Gurobi FIRFMNE, 7&£LH 5T mEshift+A#FTHPowershell§ O, =17

> Rl > PR (D)
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=1 (e
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g #) :\egurobi811\winb! setup. py install

=E(V) >
HEFFITR(0) >
SEHIR(P) >
RIST(E)
BRE (..

& Ctrl+z
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9. Mk . A SITHApython, BEApythonIfiE, #iAfrom gurobipy import * , FIRFFEIIEE

on win
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import gurobipy as gp

N

i

from gurobipy import GRB PI%LI ?; AN %%% %ﬁ %?EI\ETJ\ iﬁﬁg*ﬂ—_\@%ﬁ\ iﬁ%é"]

.

MODEL = gp.Model()

£ DIETE Crt_-;-ate Integrate reate Create Start
¢ OEX A variable Garakics objective constraints optimization
X = MODEL.addVar(vtype=GRB.INTEGER,name="X") object function

# FHEETH addVar( ) update( ) setObjective() addConstr( ) optimize( )
MODEL .update()

MODEL . setObJectwe( Hbrpfa k50", GRB.MINIMIZE)

MODEL . addConstr( ZAARFIEA, BHEH")

# HITZIE G
MODEL.optimize()

print("0Obj:", MODEL.objVval)
for v in X:
print(f"{v.varName}: {v.X}")
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)ﬁP

\

=
=2}

IR TR

o BlIE— /[\ *& addVar() X = MODEL.addVar(lb=6.8, ub=GRB.INFINITY, vtype=GRB.CONTINUOUS, name="")

« 1b=0.0: TENTHE, AR
« ub = GRB.INFINITY : TEM LR, BIAAFTISK

* vtype = GRB.CONTINUOUS : ZEERIZEAY, BRIAFIELEERY, oIl cre.BINARY 0-1Z5&,
GRB.INTEGER EEZHU

* pame = "" @%@, E‘kl—*j:lﬁ

RETE0<x, <1

X1 = MODEL.addVar(lb=e, ub=1, name="x1")

- g

l ’yl% addVarS() X = MODEL.addVars(*indexes, l1b=8, ub=GRB.INFINITY, vtype=GRB.CONTINUOUS, name="")

BIETE2 +
NEE: x[0,0], x[0,1], x[0,2], x[1,0], x[1,1], x[1,2]

X = MODEL.addVars(2, 3, vtype=GRB.BINARY, name="C") -
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deu = *FIZI ﬁ
BERMLE

MODEL.setObjective(expression, sense=None)

e expression : FEAIL, BJLARE—IRE IRREEEE
o sense : 3Kf#ESEAY, BILIE GRB.MINIMIZE EY GRB.MAXIMIZE

B B ARFZEL. min 8x + 10y + 7z

MODEL.setObjective(8 * x + 10 * y + 7 * z , GRB.MINIMIZE)
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O /d\\jm = *Flllﬁ

gg*,]—-\'ﬁﬁ'f,t MODEL.setObjectiveN(expression, index=8, priority=0, weight=1, abstol=le-6, reltol=8, name='objl')

» expression : FwAT,, FJILIE— })T:‘Z:})T@ﬁ*m
* index : ERRENINAIFES (FUA 0, 1, 2, ..), Llindex=0 {EABRRERYE HREFE
BINRESE]
« priority : DEFFIIEZ BIRNRRLTTR(EEE), BT ES
« weight : ZMENNNZE BiRRFRINE (RN T RABRT &4EER)
* abstol : DEFIIIEZ BIRRRIT AT BRREERARIIEKE
reltol : D EFFIEZ BRARE FOITRY BARREUERARIFF(RLLER reltol* | BiREREUE|

- BAE
Objl=x+y weight = 1
Obj2 = x — 5y weight = -2

BlE&{b A (x+y) —2(x —5y) = —x + 11y

MODEL .setObjectiveN(x + y, index=0, weight=1, name='objl')
MODEL .setObjectiveN(x -5 * y, index=1, weight=-2, name='obj2')
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O /d\\jm = *Flllﬁ

ég;Eﬂjfﬁ{ji{}: MODEL.setObjectiveN(expression, index=8, priority=0, weight=1, abstol=le-6, reltol=8, name='objl')

» expression : FwAT,, FJILIE— })T:‘Z:})T@ﬁ*m

* index : ERRENINAIFES (FUA 0, 1, 2, ..), Llindex=0 {EABRRERYE HREFE
BINRESE]

« priority : DEFFIIEZ BIRNRRLTTR(EEE), BT ES

« weight : ZMENNNZE BiRRFRINE (RN T RABRT &4EER)

* abstol : DEFIIIEZ BIRRRIT AT BRREERARIIEKE

* reltol : DERIIEZ BIRAR eI EIRBREERARIF(EELER reltol* | BiREREUE]

- DERMAE
Objl=x+y priority = 5
Obj2 = x — 5y priority = 1

B%efey: 2R priority IA/NKFR, Sk Objl, FHL{L Obj2

MODEL .setObjectiveN(x + vy, index=©, priority=5, name='objl')
MODEL.setObjectiveN(x -5 * y, index=1, priority=1, name='obj2')
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O /d\\jm = *Flllﬁ

gg;‘ﬁ-\'ﬁﬁ'ﬁt MODEL.setObjectiveN(expression, index=8, priority=0, weight=1, abstol=le-6, reltol=8, name='objl')

» expression : FwAT,, FJILIE— })T:‘Z:})T@ﬁ*m

* index : ERRENINAIFES (FUA 0, 1, 2, ..), Llindex=0 {EABRRERYE HREFE
BINRESE]

« priority : DEFFIIEZ BIRNRRLTTR(EEE), BT ES

« weight : ZMENNNZE BiRRFRINE (RN T RABRT &4EER)

* abstol : DEFIIIEZ BIRRRIT AT BRREERARIIEKE

* reltol : DERIIEZ BIRAR eI EIRBREERARIF(EELER reltol* | BiREREUE]

- /l:l: = ﬁﬂ'fjﬁi
Objl=x+y priority = 5
Obj2 = x — 5y priority = 1

BIEe{og: Fefifk Objl, Bl Obj2, &/aHHMEANBIRE

MODEL.setObjectiveN(x + y, index=8, weight=1, priority=5, name='objl')
MODEL.setObjectiveN(x -5 * y, index=1, weight=-2, priority=1, name='obj2')
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O /A“IH]E§1ﬁ§@§§5t
% B iRk
X TRV E R G, HREB FReREUE

for 1 in range(m):
MODEL.setParam(GRB.Param.ObjNumber, 1) # - 1
print(MODEL.ObjNval) # ///-0 1 7~/ e
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i
W

B SIEZAR
° /@UE_/I\?"]% MDDEL.addCDnstr‘(m, name="")

« expression : fp/RFRIAT,, BJLAR—IREL _IREREEEY
* name : ZYRIHIRZFR

WY 12x + 9y + 25z = 60

MODEL .addConstr(12 * x + 9 * y + 25 *¥ z >= 608, "co")

¢ ﬁ”@g/l\z/‘]ﬁ MODEL.addConstrs(expression, name="")

N . X = MODEL.addVars(20, 8, vtype=GRB.BINARY)
for 1 in range(20):
< =
le] 1,vi=01,..,19 MODEL.addConstr(x.sum(i, "*") <= 1)

J=0 # 5% 2
xij =0or1 MODEL .addConstrs(x.sum(i, "*") <= 1 for i in range(20))




>> 6l 1: python+gurobi BRZRMEFXI Faikd tuansr

@ Gurobi i/ 7 —1% 4 “gurobipy” FYPythond BARER, 1Z1R2R A FrE Gurobi $FMHiRME T AEMNE R R
IR HIEFAPI,

* KfE— R FALPIRE

maximize x + y + 27z
subject to x + 2y 4+ 3z < 4
X + y > 1




>> FfHl1: pythont+gurobi RRZMEHX R EES

, TiRE TSR
o = kY 73 N l, _________________________ \

> %)\ Gurobi @ﬁ#%]\ GRB gs : maximize x + y 4+ 27z :
. . 4

import gurobipy as gp | subject to x + 2y + 3z < %:

from gurobipy import GRB : oy > 1

N /

—————————————————————————

> BlE—PRENR

elE— A“Mﬁ”ﬁ%hfiJJ?rWﬁﬁbFﬁ%%&%Eﬁﬂ%%o
—MEEFNR' mBEE— MR, EH—HETE. —HARMBIRREAN.

m = gp.Model("1p1l")

> BIBEE

TEBIIEEXN R addVar() 733570,

X EBESHENREMEXE.
X = m.addVar(vtype=GRB.CONTINUOUS, name="x")
y = m.addVar(vtype=GRB.CONTINUOUS, name="y")
z = m.addVar(vtype=GRB.CONTINUOUS, name="z")




D %ﬁu 1: pyth0n+gur0bi ﬁ&%ﬁﬂﬁu Lj ﬁ :;: 91’\.. , g:f""ﬂ—?ﬂrr
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—————————————————————————

> AR O ‘.
| maximize x + y + 2z I

SEf—f, QRIAA SHEREIEREE.  sublect to X+ 2y o+ 3s <4
AR R addConstr() 36812, BoANSEIEEARBR. N __ e ,

m.addConstr(x + 2 * y + 3 * z <= 4, "c0")
m.addConstr(x + y >= 1, "ci1")

> R EHRRE
{5 AR BUNT R BN setObjective() 73 7% Bl H ARREL,
FE—MSEEE T BRRERIEN, FNSHUEESRINAFTERAMLE R,
m.setObjective(x + y + 2 *x z, GRB.MAXIMIZE)
> LLERIEER
£ optimize() T AR FRR ARBEIXS R 'm" E X Y B) A

m.obtimize()
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> BRER : ‘.
| maximize x + y + 2z I
AR N = S N 1 - r ‘ / 1
{# FAGurobi/Python APIf Model. getvars() 75352105 T2 E M5 1 subject to x j: 2y + 3z § iﬁ i

l X y
N, A 5 = N, = ) - y
varName T EERKEZEMNEZIR, x HTERTENH. N ’

for v in m.getVars():
print (’%s %g’ % (v.varName, v.Xx))

BT EEEETREY objlal(), [FEI=HHBIREEAIE.
print (’0bj: %g’ % m.objVal)

- BRZGRWT
X 4
y ©
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- BRER

import gurobipy as gp

- BRER

Optimize a model with 2 rows, 3 columns and 5 nonzeros
Model fingerprint: @xefl3ba7f

from gurobipy import GRB

try:
Coefficient statistics:
# Create a new model Matrix range [1e+00, 3e+00]
m = gp.Model("1p1") . .
Objective range [le+08, 2e+00]

# Create variables Bounds range [6e+0B8, ©e+00]

= m.addVar(vtype=GRB.CONTINUOUS, name="x") RHS range [194.@@1 4e+aa]
y = m.addvar(vtype=GRS.CONTINUOUS, name="y") Presolve removed 2 rows and 3 columnsl
z = m.addVar(vtype=GRB.CONTINUOUS, name="z")

Presolve time: ©.01s

3t

Presolve: All rows and columns removed

Set objective

3 1 * . . . . .
m.setObjective(x +y + 2 * z, GRB.MAXIMIZE) Iteration Objective Primal Inf. Dual Inf. Time

e 4 .0000000e+00 ©.000000e+00 ©.000060608e+00 @s

3t

Add constraint: x + 2 y + 3 7z <= 4

m.addConstr(x + 2 * y + 3 * z <= 4, "c@") Solved in © iterations and .81 seconds

Optimal objective 4.000080000e+080

3

Add constraint: x + y >= 1

m.addConstr(x + y >= 1, "cl1") X 4
y 8
# Optimize model - @
m.optimize() .
Obj: 4

for v in m.getVars():

print('%s %g' % (v.varName, v.x))

print('0Obj: %g' % m.objval)
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* EHBEAERIKELPIRE

min Z =8x1 + 1022 + Tx3 + 624 + 1125 + 924

s.t. 1221 + 92 + 2523 + 2024 + 1725 + 132 > 60
35z + 42x9 + 1823 + 31z + 5625 + 492 > 150
37x1 + 53x9 + 28x3 + 24x4 + 2925 + 20xg > 125
0<z;<1,57=1,2,---,6

> 2 AN Gurobi BEIFH S A GRB 3

import gurobipy as gp
from gurobipy import GRB

> MARBFCIERBENR

++

A

c = [8, 18, 7, 6, 11, 9]

p = [[12, 9, 25, 20, 17, 13],
[35, 42, 18, 31, 56, 49],
[37, 53, 28, 24, 29, 20]]

r = [60, 158, 125]

MODEL = gp.Model("Example")




z> %ﬁu 2: pyth0n+gur0bi ﬁ&%ﬁﬂﬁu ﬁ j X T e 1922

> ﬁ“@ﬂj—i% " min Z =8x; + 10zy + Taz + 64 + 1125 + 924 N
s.t. 1221 4+ 92 + 2523 4+ 2024 + 1Ta5 + 1326 > 60
X = MODEL.addVars(6, 1b=@, ub=1, name='x') ! 5 4 > 6= |

3521 + 4229 + 1823 + 314 + 5625 + 4926 > 150 |
37x1 + 53x9 + 28x3 + 24x4 + 2925 + 2026 > 125 |

0§m3§133:1:2716 |

1t

MODEL .update()

> Bl BFRRE

MODEL .setObjective(x.prod(c), GRB.MINIMIZE)

> BIEZYR

MODEL.addConstrs(x.prod(p[1i]) >= r[i] for 1 in range(3))

> HHUE IR

m.optimize ()

> BIRER
print("0bj:", MODEL.objval)
for v in MODEL.getVars():
print(f"{v.varName}: {round(v.x,3)}")




>> ZEfHl2: python+gurobi BERZEFIXI BhiAZ rispsns

NANJING UNIVERSITY SCHOOL OF MANAGEMENT & ENGINEERING

BEER

import gurobipy as gp

- BRER

Optimize a model with 3 rows, 6 columns and 18 nonzeros
from gurobipy import GRB Model fingerprint: ©x3ead4e64
Coefficient statistics:

Matrix range [9e+60, 6e+81]

B

c =[8, 10, 7, 6, 11, 9]
Objective range [6e+00, le+01]

p = [[12, ¢, 25, 20, 17, 13],
[35, 42, 18, 31, 56, 49], Bounds range [1e+08, 1le+0@]
[37, 53, 28, 24, 29, 20]] RHS range [6e+01, 2e+82]
r = [6e, 156, 125] Presolve time: ©.@@s

MODEL = gp.Model("E le"
gp.Model("Example”) Presolved: 3 rows, 6 columns, 18 nonzeros

#

x = MODEL.addVars(6, 1b=0, ub=1, name='x') Iteration Objective Primal Inf. Dual Inf. Time
e ©.0000000e+00 4.187500e+01 ©.000000e+00 @s
# 4 3.2154631e+01 ©.000000e+00 9.000000e+00 9s

MODEL .update()
Solved in 4 iterations and ©.88 seconds
Optimal objective 3.215463133e+61

Obj: 32.154631330359486

#

MODEL .setObjective(x.prod(c), GRB.MINIMIZE)

# BYEZ R X[@]: 1.6
MODEL.addConstrs(x.prod(p[i]) »>= r[i] for i in range(3)) x[1]: ©.623
x[2]: ©.343
# TR x[3]: 1.@
MODEL .optimi
EL .optimize() , x[4]: ©.048
print("Obj:", MODEL.objVval)
x[5]: 1.0

for v in MODEL.getVars():
print(f"{v.varName}: {round(v.x,3)}")
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KU, Gurobi th o] PURRRIE & EHH X 2] &

* KRFE—EEHMIPHEE

maximize x + y + 27z
subject to x + 2y + 3z < 4
X + y > 1

X, V, z binary




>> Xl 3: python+gurobi ffFRESEEAX o é] K F TrEneR

——————————————————————————

> 2 A Gurobi HEFHF S A GRB 3

I‘ maximize x + y + 27z !
. _ I'subject to x + 2v + 3z < 41
import gurobipy as gp ! - ‘ > !
from gurobipy import GRB l ) S - I
X X, v, z binary )

e e e e e o e e o e o o Em e Em o Em e Em e o e

> BlE—PRENR

PR IEMEANR 'm", BIEEFRE mipl” EASEIEERB B,
— P EEST R "m @E—/I\'ﬁtﬂﬁl'ﬂ D, EH—AHTE. —HARMEIRREAEN.

m = gp.Model("mip1l")

RERIREXNRH addVar() T17EHR.
SO E N ARBUAE KR

X = m.addVar (vtype=GRB.BINARY|, name="x")
y = m.addVar (vtype=GRB.BINARY|, name="y")
z = m.addVar (vtype=GRB.BINARY|, name="z")

i
&mlm
¢
Hm
dT
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—————————————————————————

> AR C ‘.
| maximize x + y + 2z I

SEf—f, QRIAA SHEREIEREE.  sublect to X+ 2y o+ 3s <4
AR R addConstr() 36812, BoANSEIEEARBR. N __ e ,

m.addConstr(x + 2 * y + 3 * z <= 4, "c0")
m.addConstr(x + y >= 1, "ci1")

> R EHRRE
{5 AR BUNT R BN setObjective() 73 7% Bl H ARREL,
FE—MSEEE T BRRERIEN, FNSHUEESRINAFTERAMLE R,
m.setObjective(x + y + 2 *x z, GRB.MAXIMIZE)
> LLERIEER
£ optimize() T AR FRR ARBEIXS R 'm" E X Y B) A

m.optimize ()
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BEER

import gurobipy as gp
from gurobipy import GRB

- BRER

Optimize a model with 2 rows, 3 columns and 5 nonzeros
Model fingerprint: 9x98886187
try: Variable types: © continuous, 3 integer (3 binary)

# Create a new model Coefficient statistics:

m = gp.Model("mipi") Matrix range [1e+00, 3e+00]
Objective range [le+@@, 2e+0@]
# Create variables Bounds range [1e+00, le+8@]
x = m.addVar (vtype=GRB.BINARY, name="x" RHS range [le+00, 4e+00]
y = m.addVar(vtype=GRB.BINARY, name="y") Found heuristic solution: objective 2.666666d
z = m.addVar (vtype=GRB.BINARY, name="z")

Presolve removed 2 rows and 3 columns

Presolve time: ©.01s

H

Set objective

m.setObjective(x + y + 2 * z, GRB.MAXIMIZE) Presolve: All rows and columns removed

<= 4

Explored @ nodes (@ simplex iterations) in .01 seconds
s ”CO”)

# Add constraint: x + 2 y + 3
m.addConstr(x + 2 * y + 3 * z

=l

z
<= .
Thread count was 1 (of 16 available processors)

++

Add constraint: x + y >= 1

m.addConstr(x + y >= 1, "c1") Solution count 2: 3 2

# Optimize model Optimal solution found (tolerance 1.@0e-04)
m.optimize () Best objective 3.000000000000e+00, best bound 3.000000000000e+00, gap ©.0000%
X 1
for v in m.getVars ():
. )“ L] 3 0, y a
print (°%s %g’ % (v.varName, v.x)) L
z

print(’0bj: %g’ % m.objVal)

Obj: 3



> £l4: THENEREGE CREBBML) Ghikd rnunen

o TEMECOIRE: —REEATIBE=NHRAJERAL: Tester, Java Developer 1 Architect, =PE{E
fRig N (FR) =2 Carlos, JoeFIMonica, &IEA SN MEIEANFHITRE DMK, DOHEMAIINIT
BIERHVRE ), MIXNERIRA LERZ S, TR T FAEREANITENRIAYRE

© Q: RR—PERLRDE—NMEZEAN, FEESMREAREDPE—DIE. WETHHEANRMERLIAY

N, FEALESIRA?

Carlos n 530/0 27% 13%

o ‘\ 80% | 47% | 67%
4

Monika ' 530/0 73"/0 47%)




>> Bl 4: TESEEE CREEEIR) UaiLF tnunsr

MANJING UNIVERSITY

> RERRLE
AT BRINDEEE, FEHEBDARDELEBNERAL
AFP RN AR NPESIN—TRREE, Flt, £BITMRREE.

aX
A GrE BRI BB . X
Xr,j TreR, JEJ, x; =1RTH
A Rr 3B R

RR

&
il

Decision Variables @ Tester = 1 Java Developer = 2 Architect = 3
Carlos =1 n xl,l xl,z x1,3
Joe =2 u X21 X2 2 X2 3
e
Monika =3 ' x3,1 x3,2 x3’3




>> Rbl4: TIEmEE CEEEEBMR ik tumnen

> ﬁﬁE*’Jﬂi
SIRABEXNAR. #HREPMRAUNREIEE—DAR
Constraint (Tester=1) Xp1+x2+x3; =1
Constraint (Java Developer = 2) X2+ x00+x30 =1 ‘ Z Xrj = 1
reRr
Constraint (Architect = 3) x13+x23+x33 =1
- 5AR (RF) HRPHAR: BREDARRZ RS — IR, TTRAZFE ARBBPHE KA.
Constraint (Carlos=1) X1 +x20+x3< 1. Z
| . <1
Constraint (Joe=2 x21 +x20+x23 < 1. Xrj = 1
onstraint (Joe=2) 2.1 22t Xx23 | ‘ ~
Constraint (Monika=3) x31+x32+x33 < 1.
Decision Variables A Tester = 1 Java Developer =2 | Architect =3 Availability
Carlos =1 n xl,l xl,Z x1,3 1
Joe =2 k x2’1 xz’z x2’3 1
9
Monika = 3 ' x3,1 x3,2 x3’3 1
Requirement 1 1 1




> T4 TEoECRE CREESEEBAMX) L) fl k3 9&- . TitEETh

> TAE B IR
HirR R EIRMAAR (FR) ARNELED R,

Maximize Z Z Sr.jXr.j-

jed reR
Decision Variables Tester = 1 Java Developer = 2 Architect = 3
Carlos =1 n 53x1,1 27x1,2 13x1,3
Joe =2 “ 80x2,1 4‘7.1'2,2 67X2’3
e

Monika=3 | 53x31 | 73x32 47x3 3




> RHl4: THESEEE CREEHAMX) Gaik? ruenrn

MANJING UNIVERSITY SEHO0L OF MANAGEMENT & ENGINELRE

Matching Scores - Tester Java Developer Architect

> %]\ Gurobi @ﬁ#%]\ GRB ﬁé Carlos 53% 27% 13%

n
import gurobipy as gp oo o | 80% | 47% | 67%
from gurobipy import GRB N

y | 83% | 73% | 47%

Monika

> RIS

# Resource and job sets ﬁ% @x
R = ['Carlos’, 'Joe', "Monika’] ° /E'\,[Jiii list il%%ﬁ%ﬁk'*u R BEENES, rER
J = ['Tester', 'JavaDeveloper', 'Architect’] Eﬁﬁﬁkﬂp\'fﬁﬁé ?EEJ%ER{ﬁ%%, ]E]
# Matching score data Sr,j SNEFBrER | j€]J,
combinations, scores = gp.multidict({ —=* Srj (= [0,100]
('Carlos', 'Tester'): 53, {5 FHGurobi/Python 1 8 multidict() 252X .
('Carlos', 'JavaDeveloper'): 27, A2 S S ST At A A
('Car-]_ns', 'Architect'): 13; }Eﬁ_?ﬁlm/‘:ﬂ%ﬂﬁﬂ'ﬁt_ l E&g l %—;ﬂéo
(300, Testar'): 8, HEBETRIENHSH, FHRE(key)REcombinations, FFARF
("Joe', 'JavaDeveloper'): 47, B
("Joe’, 'Architect'): 67, BRAIAY O] BEZH &, {E(values)i@scores, FRyx{EE AN S NERALNS M AYEE
("Monika', 'Tester'): 53,
("Monika', '3JavaDeveloper'): 73,
(

"Monika', 'Architect'): 47
})



>> Rfl4: TiENEERE CEESEHBHIXD BhiAZ rispsns

NANJING UNIVERSITY SCHOOL OF MANAGEMENT & ENGINEERING

> BIE—1MREIY R
BE—I=MNRENR 'm”, IHERERIRARAP,

m = gp.Model('RAP")

TERITEANRE addVar() JT7iknMN., TERAESEFENERIEXEL,
RERLZEHNZBIE XA R EEBALAYZEC combinations

X = m.addVars(combinations, name="assign")

('Carlos', 'Tester'): <gurobi.Var *Awaiting Model Update*>
('Carlos', 'JavaDeveloper'): <gurobi.Var *Awaiting Model Update*>
('Carlos', 'Architect'): <gurobi.Var *Awaiting Model Update*>
('Joe', 'Tester'): <gurobi.Var *Awaiting Model Update*>

('Joe', 'JavaDeveloper'): <gurobi.Var *Awaiting Model Update*>
('Joe', 'Architect'): <gurobi.Var *Awaiting Model Update*>
('Monika', 'Tester'): <gurobi.Var *Awaiting Model Update*>
('Monika', 'JavaDeveloper'): <gurobi.Var *Awaiting Model Update*>
('Monika', 'Architect'): <gurobi.Var *Awaiting Model Update*>




>> Bl 4: TESEEE CREEEIR) UaiLF tnunsr

MANJING UNIVERSITY SEHOOL OF

> IR

FEARBIIS R Y addConstr() 17K BIE . B—1NSEEAsumFTE,  Ssum(“*’, j)7
WE XERMARBMLHSE . XTHERAE ] FREMRAj, BEXNAEARNARTENEH,

wa-=l jobs = m.addConstrs((x.sum('*',j) == 1 for j in J), name="job")
reR
wa.g 1. resources = m.addConstrs((x.sum(r,'*") <= 1 for r in R), name='resource’)

jed




> T4 TEoECRE CREESEEBAMX) Gaik? ruenrn

NANJING UNIVERSITY SCNOOL OF MANAGE

> RE HIRRE

£ ARBEIXS R A setObjective() T35 B BAReR K

B—NSHIEET BRRERERIER, E NS EUEE YR NAEERALBFR.

ILECE 2521 “score” FURKR L E “x” #3H A BRI A (key) ‘combination” , KL, {# A x.prod(score)” k5
2l “score” FEfES ‘X" REEEFHFEHN N ITTRFIRZH.

m.setObjective(x.prod(scores), GRB.MAXIMIZE)

- BirREma:

<gurobi.LinExpr: 53.0 <gurobi.Var *Awaiting Model Update*> + 27.0 <gurobi.Var *Awaiting Model Update*> + 13.0 <gurob
i.vVar *Awaiting Model Update*> + 80.0 <gurobi.Var *Awaiting Model Update*> + 47.0 <gurobi.Var *Awaiting Model Update*
> + 67.0 <gurobi.Var *Awaiting Model Update*> + 53.0 <gurobi.Var *Awaiting Model Update*> + 73.0 <gurobi.Var *Awaitin
g Model Update*> + 47.0 <gurobi.Var *Awaiting Model Update*>>



> £fl4: THSREE CRAEHHL) Ghikd s

NANJING UNIVERSITY SCHOOL OF MANAGEMENT & ENGINEERING

> Lt EEIZAVIRE
1% optimize() 73 7R KRR AIRBIIS R "m" & X AI[a)

m.optimize()

— HHER:

Gurobi Optimizer version 9.1.2 build v9.1.2rc0 (win64)

Thread count: 8 phyvsical cores, 16 logical processors, using up to 16 threads
Optimize a model with 6 rows, 9 columns and 18 nonzeros

Model fingerprint: 0xb343b6eb

Coefficient statistics:

Matrix range [1e+00, 1le+00]
Objective range [le+01, Se+01]
Bounds range [0e+00, 0e+00]
RHS range [1e+00, 1le+00]

Presolve time: 0.0ls
Presolved: 6 rows, 9 columns, 18 nonzeros

Iteration Objective Primal Inf. Dual Inf. Time
0 4.6000000e+32 1. 800000e+31 4. 600000e+02 Os
5 1.9300000e+02  0.000000e+00 0. 000000e+00 Os

Solved in 5 iterations and 0.0]1 seconds
Optimal objective 1.930000000e+02




>> Bl 4: TESEEE CREEEIR) UaiLF tnunsr

MANJING UNIVERSITY

> BRER

{§ [ Gurobi/Python APIfY Model. getvars() 775 & 185 L EH KNS EL
varName FITEERRTEMNZIR, x B TEWTEMHE,

for v in m.getVars():

print('%s %g' % (v.varName, v.x))

BEERRUNRE objlal), 2S5 HIRREAE.

print('Obj: %g' % m.objval)

— HHER:

assign[Carlos, Tester] 1.0
assign[Joe, Architect] 1.0
assign[Monika, JavaDeveloper] 1.0
Total matching score: 193.0




> Rl4: THESREE CEABEMAL) i A Tammen

NANJING UNIVERSITY SONOOL OF MANAGIMENT & ENGINEERING

=
- EF
. ) # Create decision variables for the RAP model
import gurobipy as gp . . .
i ] x = m.addVars(combinations, name="assign")
from gurobipy import GRB
# Create job constraints

# Resource and job sets jobs = m.addConstrs((x.sum('*',j) == 1 for j in J), name='job')

['Carlos', 'Joe', 'Monika']

v
[}

['Tester', 'JavaDeveloper', 'Architect’] # Create resource constraints

resources = m.addConstrs((x.sum(r, *") <= 1 for r in R), name='resource’)
# Matching score data
# Objective: maximize total matching score of all assignments
m.setObjective(x.prod(scores), GRB.MAXIMIZE)

combinations, scores = gp.multidict({
('Carlos’', 'Tester'): 53,
('Carlos’', 'JavaDeveloper'): 27,
('Carlos', 'Architect'):
('Joe', 'Tester'): 80,

# Save model for inspection
m.write('RAP.1p")

('Joe’, 'JavaDeveloper'): 47, # Run optimization engine
("Joe', 'Architect'): 67, m.optimize()
("Monika’', 'Tester'):
('Monika', 'JavaDeveloper'): 73, # Display optimal values of decision variables
("Monika', 'Architect'): 47 for v in m.getVars():
19 if v.x > le-6:

# Declare and initialize model print(v.varName, v.x)

m = .Model( 'RAP’
&P ( ) # Display optimal total matching score

print('Total matching score: ', m.objval)




>> Rfl4: TiENEERE CEESEHBHIXD BhiAZ rispsns

NANJING UNIVERSITY SCHOOL OF MANAGEMENT & ENGINEERING

- BrRER

Optimize a model with 6 rows, 9 columns and 18 nonzeros
Model fingerprint: @xb343bé6eb

Coefficient statistics:

Matrix range [1le+80, le+88]
Objective range [le+01, 8e+01]
Bounds range [Pe+00, ©e+00]
RHS range [1le+80, 1le+080]

Presolve time: ©.08s

Presolved: 6 rows, 9 columns, 18 nonzeros

Iteration Objective Primal Inf. Dual Inf. Time
e 4.6000000e+32 1.800000e+31 4.600000e+02 es
5 1.53606080e+02 0.000000e+00 ©.000000e+00 es

Solved in 5 iterations and ©.0@ seconds
Optimal objective 1.930000080e+02
assign[Carlos,Tester] 1.0
assign[Joe,Architect] 1.0
assign[Monika,JavaDeveloper] 1.0

Total matching score: 193.0




1-_L
— ﬂ\

>> {EHHcvxpylAH Gurobi o .ﬁ

% TRRETS IR

» CVXPY 22— A#x Tpython (NREEIEIES, MAROMLMKEIB, &
T BB ATRER, BRAKERSKRE MR KERS
PR SR A RR T AR AT T

> CVXPYE®HIkfEssH: ‘ECOS’, ‘GLPK’, ‘GLPK MI’, ‘OSQP’, ‘SCS’

- BEERECRER KBS

import cvxpy as cp

print(cp.installed_solvers())




Gurobi

D5ERZE Ihsner

MANJING UNIVERSITY

SEHO0L OF MANAGEMENT & ENGINEERING

- - - —

-

min (x — y)?
st. x+y=1
x—y=1

________________________

~

BT

import cvxpy as cvx °

i

#EX NI E

cvx.Variable()

cvx.Variable()
constraints = [x + y == 1,
X -y >= 1]
# X G A

obj = cvx.Minimize((x - y)**2)

prob = cvx.Problem(obj, constraints)
#KAE I, JLAL1/TIGUROBI K fiF
prob.solve(solver="GUROBI')

= e I
v

print("status:", prob.status)

o ol O b L e A

print("optimal value", prob.value)

£

print("optimal var", x.value, y.value)

EXR

status: optimal
optimal value 1.0

optimal var 1.8 8.0
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