Example 3.4. A family farm has 625 acres available for planting. The crops
the family is considering are corn, wheat, and oats. It is anticipated that 1,000
acre—ft of water will be available for irrigation, and the farmers will be able to
devote 300 hours of labor per week. Additional data are presented in Table 3.2.
Find the amount of each crop that should be planted for maximum profit.
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julia> using JuMP
julia> using HiGHS

julia> y(x1,x2,x3)=400*%x1+200*x2+250*x3
y (generic function with 1 method)

julia> 1(x1,x2,x3)=0.8*%x1+0.2*x2+0.3*x3
1 (generic function with 1 method)

julia> w(xl,x2,x3)=3.0*%x1+1.0*x2+1.5%x3
w (generic function with 1 method)

julia> a(x1l,x2,x3)=x1+x2+x3
a (generic function with 1 method)

julia> model=Model (HiGHS.Optimizer)
A JuMP Model
solver: HiGHS A= P
objective sense: FEASIBILITY SENSE Feasibility

julia> print(model)

Subject to
x1

- x2

- x3

num_variables: ©
num_constraints: 0
Names registered in the model: none

ulia> @variable(model, x1>=0)

julia> @objective(model,Max,y(x1,x2,x3))
ulia> @variable(model, x2>=0) 400 x1 + 200 x2 + 250 x3
2

ulia> @variable(model, x3>=0)
3
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julia> @constraint(model,cl,1(x1,x2,x3)<=300)
l:0.8x1+ 0.2 x2+ 0.3 x3 = 300

ulia> @constraint(model,c2,w(x1,x2,x3)<=1000)
: 3 x1 +x2 + 1.5 x3 = 1000

ulia> @constraint(model,c3,a(x1,x2,x3)<=625)
3 : X1 + X2 + X3 = 625

Assumptions: w = 3.0z; + 1.029 + 1.523

julia> print(model) [ =0.8z7 +0.229 + 0.323
Max 400 x1 + 200 x2 + 250 x3 t=x + 2+ 23
Subject to y = 400z, 4+ 200x5 + 25023
cl : 0.8 x1 + 0.2 x2 + 0.3 x3 = 300 w < 1,000
c2 : 3 x1 + x2 + 1.5 x3 = 1000 [ < 300
c3 : X1 + X2 + X3 = 625 t <625
x1 2 0 21 >0 29> 0: 23>0
X2 0

) &] 0 . . ..
Objective: Maximize y

julia> optimize! (model)
Running HiGHS 1.13.1 (git hash: 1d267d97c): Cop
license terms
Using BLAS: blastrampoline
LP has 3 rows; 3 cols; 9 nonzeros
Coefficient ranges:

Matrix [2e-01, 3e+00]

Cost [2e+02, 4e+02]

Bound [0e+00, 0e+00]

RHS [3e+02, le+03]
Presolving model
3 rows, 3 cols, 9 nonzeros Os
3 rows, 3 cols, 9 nonzeros Os

Presolve reductions: rows 3(-0); columns 3(-0);
Problem not reduced by presolve: solving the LP
Using dual simplex solver

Iteration Objective Infeasibilities
0 -8.4999940047e+02 Phl: 3(9.8); D
3 1.6250000000e+05 Pr: 0(0) 0.0s
Model status : Optimal . . .
Simplex iterations: 3 julia> objective_value(model)
Objective value : | 11.6250000000e+05
P-D objective error : 0.0000000000e+00
H1GHS run time : LNDO OBTPSY Sor Sawme P‘"’“"-‘”""'
4) X1 + X2 + X3 <= 625
END
julia> value(x1) Lovh e Q‘DM’\— LP OPTIMUM FOUND AT STEP 2
41.666666666666664
OBJECTIVE FUNCTION VALUE
juéia> value(x2) — \SS\NN".“OP\“ i 1) 162500.000
VARIABLE VALUE REDUCED COST

ulia> value(x3)
83.3333333333334 oo to P&“‘"s" !

X2 437.500000 2 .000000
X3 .000000 ° -.000015

g‘x1 187.500000 .000000



julia> y(41.666666666666664,0.0,583.3333333333334)
162500.0

julia> y(187.5,437.5,0.0)
162500.0




