Lucrarile de laborator n.r. 7-8

Rezolvarea problemelor de
programare liniara




Sarcina nr.1

1.1. Sa se aduca PPL la forma standard
1.2. Sa se scrie duala problemelor

1.1

1.3

1.5

Z=3x1+ 3x2 — min;
3x—4x, 27,

x> =0,

3x1—4x, =5,
2x1—4x, £ 7,

XEEU.

Z = —=X1 — 3X3 — mMax;
4%, + 3% + 3x3 = 6,
—4x1—2X, + 33 =8,
X1+ 2x328,

Xz 2 D, X3 = 0.

Z=4x, + 3X, — 4x3 — min;
—X1+4x: +4x52 0,
33X —Xo— X328,

3x1 +4x3<7,

2X1 + 2X; — 4x5= 8,
X120, x=0.

1.2

14

1.6

Z = 2X1— X2 — min;
—Xz "_:6,

—Ax: 27,

X1 = 5,

X120, x=0.

Z=4x, —4x, + 2X3 — max;
—3X1+2X;, + X3 2 8,

—4x+ X+ 4x32 0,

X1 —3X: £4,

Xo 2 0.

Z=—=4x, + Xo + 2X3 — min;
2X3 28,

dx; + X3 =6,

—Ax1 + X2+ 4X3 <6,

X120, x20.



Sarcina nr.1
1.1. Sa se aduca PPL la forma standard
1.2. Sa se scrie duala problemelor

1.7

1.9

1.1

Z=2X; + 2X3 — min;
dx1 +2x3=4,

—2X1— X2 + 3X32 4,
X1+ 2x—4x32 6,
X120, x320.

Z ==Xy + 2X3 — max;
2%y + Xo — X3 =5,

Adx, + X, +4x3 =0,
2%y + 4X3 2 6,

Xo +2X3 =8,

X120, x320.

Z=4x, + 3x2 + X3 — min;
=3xy — 3%, + 3x3= 3,
Ax1+2X2 =7,

2X1 + 3x3 =5,
—2X1+2X: =5,

X352 0.

1.8

1.10

1.12

Z = 3X1 — 2X; — makx;
3x; + X +4x3 = 5,
3x1+ 2+ 2x3= 0,

2X1+ X, 2 3,

X120, x:20.

Z=4x, + 4x; + 4x;—min;
2X1 + 2X; + 4x3 = 6,

2x, 2 3,

—3X; + X3 = 3,

33X+ X+ X3= 5,
X250, x320.

Z = 3X1+ X2 — min;
4%, + X» £ 5,
2X1—3x227,
H1—3X2£?,
X120, x=0.



Sarcina nr.1

1.1. Sa se aduca PPL la forma standard
1.2. Sa se scrie duala problemelor

113 z=3x; + 3x, + 3x3 — max;

1.15

1.17

—4x, +3x; + X5 =4,
2%, + 3x3 2 6,
3X1—Xo + X3 =5,
X1+ 3%, —2x3=5,
X120, x;=0.
Z=3xy + 2% + X3 — mMin;
Xo +2X327,

X1 +2X357,

4x, + 3x3=17,

X1+ X+ 2%, =8,
X120, x320.

Z = 2X3 — 3X3 — max,;
2}{'1 —XE53,

X1— X +4X3 26,

X1 +Xg£6,

2X4 + X3 = 2,

X120, %20, x320.

1.14

1.16

1.18

Z=4x, + 3x; — max;
2x, +4x, 2 4,

—3x; +4x, £ 4,

X, +4x, 25,

3x, 2 8,

X120, x:,20.
Z=3xy+ 3x; + 4X; — min;
—X7 + X3 £ 5,

33X, — Xo + 2X53 2 4,
3x1 +4x, + 3x3 =4,
x;20, x:,=0.

Z = —=3X4 — 2X3 — min;
—3X1—3x3 =0,
3X1—4AXo + X3 =7,
=3x4+ 3x;—2x3 =0,
X120, %20,x20.



Sarcina nr.1

1.1. Sa se aduca PPL la forma standard

1.2. Sa se scrie duala problemelor

1.19 z=3x, + X, — min;

1.21

1.23

—3x1 —4x3 <5,
Xo—2X3 5 2,

3x, +3x3=7,
x120,%=0,x320.

Z=2X1+ X2 + 2X3 — min;

2X, + 2X3 < 3,

4%, + 2%, < 8,

2X1 +4x, = 8,
X1—3X,— X326,
x120.

Z=4x, + 4x; — max;
4x, + 2%, — 3x; = 4,
4x1—=3x +2x3 =7,
—4x, + 4x, + 45 = 6,
x120.

1.20

1.22

1.24

Z = =2X, + 2X3 — max;
—4}(‘338,
Xy +4x, + X325,
Adx, - 2%, = 7,
X120, x%=0, x320.

= —2X5 — 2X3 — min;
—X; + 2x3 2 8,
—Ax, + 3x327,
4x, + X, — 3X3 =6,
X120, %20, x3=0.

Z = X4 + Xo — max;
2x, + 3x, 2 8,

dx, =7,

3x, +4x, 27,

2Xx; + 3x, < 8.



Sarcina nr.1

1.1. Sa se aduca PPL la forma standard
1.2. Sa se scrie duala problemelor

1.25 z=-3x, — max; 1.26 z=2x,— 3x, + X3 — Min;
2X1—4x, —4x, =6, 33Xy + 2%, — 2X3 = 3,
2x, = 4, 2%, 2 4,
X1—3X,—3x3 =4, —X1 + 2X3 = 3,
—Xp; — X35 8, X1+ 4%, + 2%3 =7,
20,0, x320. X120, %20, x20.
1.27 z=4x, + 2X, — min; 1.28 z=x, + 2X3 — min;
3x, =0, 2X> — 3X3 =0,
X1+4x, 27, —4x, = 8,
3Xx1— 3%, 2 8, 3x1 +x =0,
x1+3x225, 2X1—X2—X3:_’2,
X120, x=0. Xz 2 0.
1.29 z=-2x; — min; 1.30 z=4x, + 2x; — max;
—Ax;+4x, + X327, X1+ 4%, — X3 2 6,
X123, 3X1 + Xp —2X5 = 3,
4x, —=2x3 27, 2X1 + 3%, — 3x3 = 3,
—3x1 + 2X, <6, Xq+ 3%, —3x3=5,

X2 = 0. X1EU,X2£U,1320.



Sarcina nr.2. Sa se rezolve problema de programare liniara, folosind metoda grafica

2.1

2.3

2.5

2.7

Z =2, +4x, — min;
X = 3)(2 = B,

—4x, +2x, 2 5,

—-2X1 + 2%, £ 4,
X120, x20.

Z=3x, + 2X, — min;
3)(2‘_:4,

2X1—2x2 <6,

2%, + 3%, £6,

4)(1 + 2}('2 =4,
X120, x=0.

Z = 2X1— X2 — min;
—4x, +4x, £ 6,
—X1+3Xx: <5,
3X1—X255,
x120,x20.

Z = =3X, — max;
4x1—2%,2 5,
3x; + X, =5,

4%, + X, 2 4,
—4x; +4x, <5,
X120, x20.

2.2

2.4

2.6

2.8

Z = 3%y — max;
4)(1 + 2}('2 <4,
4x, + 3x: £ 5,
2X1—X, <4,
3x; + 2%, £ 8,
x120,x:20.
Z==-3X; + X — min;
X+ 43’2 < 6,
3x1+4x: =4,
4x, +4x, =0,
X120, x,20.

Z=4x1— X2 — min;
4)(2 = 5,

2x1+4x, =0,

2X1 < 3,

—4x; + 2%, £ 5,
x120,x:20.

Z = 3% — 2X; — max;
2}{1 - 3)(2 =4

2X1+ 2Xx2 £ 4,

4x, + 3x; 2 5,
x120,x,20.



Sarcina nr.2. Sa se rezolve problema de programare liniara, folosind metoda grafica

2.9

2.1

2.13

Z =Xy + 3X; — min;
—A4x; + X, =7,

X1+ 2x, <5,

X1+ 3x, 20,

2X1+ X2 =7,

X120, x20.

Z = X1 + 3X; — min;
—Xy + 4x, 2 6,

-3x2 54,

2%y + X, =8,
3x;—3x,20,
X120, x20.

Z =-4x, — max;
—X; 2 4,

2X4+ X, 25,
—3x> 2 8,
—2X1+4x22 5,
X120, x20.

2.10

2.12

2.14

Z = Xy — X — min;
X1 +2x, =5,

Adx, + 4x, 2 4,

—X1 + X, £ 6,
4x1=4,

X120, x,20.

Z = X1 +4X, — max;
—X1 <6,

X4 +4x, <6,
X1—3X =5,

—2x, <5,

X120, x,20.
Z=-4x; + 2%, — min;
X1—3X, =3,
3x;—4x,<4,
=3x1+ 2%, 27,
3x1+4x220,
X120, x,20.



Sarcina nr.2. Sa se rezolve problema de programare liniara, folosind metoda grafica

2.15 z=3x; + 2%, — min; 2.16 z =-4x, + 3x, — max;
2x22 5, dx, <4,
2X1—=3x =7, X4+ 3%, £ 3,
dx, + 3%, 2 8, x4 — 2%, =7,
—3x1+x2 < 8, X1+ 3x; < 6,
X120, x20. X120, x:,20.

217 z=3x; + 2%, — max; 2.18 z=4x, + 4%, — max;
2X2 =8, —4x, + 3x, < 4,
dx,— X2 =5, —X4 + 2X; £ 6,
3X1—3x2 <5, 2X1 £ 6,
4x,—2x,2 4, X;+3x; 24,
X120, x20. X120, x,20.

219 z=-3x1 + X2 — min; 2.20 z =2x1—2X2 — min;
X, + 3%, 25, 2X1 52,
dx, —4x, £ 6, —X1 + 2X2 £ 6,
dx1— X2 =6, 3x1—4x: £ 8,
X, + 3%, 25, X1 —3X2 24,

X120, x,20. x120,x,20.



Sarcina nr.2. Sa se rezolve problema de programare liniara, folosind metoda grafica

2.21 z = 2x, — X, — max; 2.22 z=-2X%, — min;
—4x, +4x, £ 8, 2xy + 3%, £ 8,
dx, + 3% 2 6, —2X1 + 3X, = 3,
—2X; + 3x: =0, —2X1 + X2 £ 6,
2Xq + 2%, < 6, 2x,+4x, 20,
X120, x20. xX120,x,20.
2.23 z=-4x, + 4x, — max; 2.24 z=-3x, + 2X; — min;
—3X1 + 2X, £ 4, —4x, + 3%, £ 8,
—X1+4x, =7, X1 +4x, <6,
Adx,+4x, 27, 3x, <5,
Xy +4x, <8, 3x1+ X2 £ 6,
X120, x=20. x120,x,20.
2.25 z=—-x, + 4x, — min; 2.26 z = 3x, — min;
dx,+ 3%, 20, X1—4x =0,
X1 —3X, =0, 4x,— 3%, £ 8,
dx, +4x;, =4, dx,+ 2x; 2 5,
Xy + 3%, =5, —3x, + 3x, 2 8,

x120, x20. x120,x20.



Sarcina nr.2. Sa se rezolve problema de programare liniara, folosind metoda grafica

2.27

2.29

a—

Z = =3X; — max;
3.1';3 = 4,

2X1 + X 2 4,
—4x,+3x, =4,
—3x1+ x> 20,
20, x20.

Z = X1 + 4%, — max;
Xy + 3x; =6,

3..71.'1 — X2 = 6,

4x, + 3%, 2 6,
—3x1 + 3x; <6,
x:20, x20.

2.28

2.30

Z ==X, — min;
—2Xx1 +4x, 2 6,
—Xq + 4..'!:2 = ?,
2}!'.'1 — X2 = 3,
3..7'(1 + .."{254,
X120, x,20.
Z =Xy + X — min
Adx,—4x, =7,
4}{1 —HEEB,
—2x1+4x, 27,
x120, x,20.



Sarcina nr.3. Sa se rezolve problemele din
sarcinile 1-2, utilizand produse soft pentru
rezolvarea problemelor de optimizare (QM,
Excel s.a.)

Sarcina nr.4. Sa se efectueze analiza solutiei
obtinute, inclusiv sensibilitatea planului optim la
variatia coeficientilor functiei scop si a
termenilor liberi din restrictii



Probleme suplimentare

1)

5x, +3x, — max
3x,+5x,<15
ox,+2x, <10

X, X, 20

a)
X, +2X, — max

[2X,+ X, <3

A

Xy, X, 20

2)

X, —2X, = min
X, — X, <1

1 X, + X, 22

| X, —2x, <0
X, X, =20

5)

2X,— X, —> min
X, — X, <1

1IX+ X, 22

| X, —2x, <0

Xy, X, 20

3)
X, +3x, = max

X,— X, <1

A

X,—x,20

2X,+ X, <2
X, X, 20
6)

5x,+3x, - max
2x,+5x, <10
3x,+2x, £12

X, X, 20



Probleme suplimentare

7)
X, + X, — max
X,+2x, <10

>
+
N
>
W
e

10)
2X, + 95X, — max

X, +3x, <7

A

2X,+ X, 22

| X, +2x, <9

X, X, 2 0.

8)

2X,+ 3X, = max
{31{1 +2x,<6
X, + X, 21

X, X, 20
11)

X, +3x, — max
3x,+x, <4
X, +9x,26

Xy, X5 20

9)

2X,+3x, — min
3x,+2x, 26
X, +4x,24

X, X, 20
12)

3X,+2X, = min
2X,+9Xx, 27
X, +3X, =23

Xy, X5 20



Lab. 7-8 (Pag. 47)

Sarcina nr. 1 (Pag. 28-29) Sa se rezolve problema de
programare liniara, folosind metoda grafica

Sarcina nr. 4 (Pag. 45-47) Sa se scrie duala problemelor




Muariana Catruc

ivtinng Panu

LeERCETARI
OPERATIONALE

didactic pentru lucréri practice

. g
o TN /
S ﬁf/L
\" }\’\
)
A

Chisindu « 2004

Sarcina nr. 2 (Pag. 20-22) Sa se
rezolve problema de programare
liniara, folosind metoda grafica

Sarcina nr. 3 (Pag. 11-15) De alcatuit modelul
matematic si de gasit prin metoda grafica
solutiile optime ale problemei de programare
liniara (variante concrete individuale)

Sarcina nr.5 Sa se rezolve problemele din
sarcinile 1-4, utilizand produse soft pentru
rezolvarea problemelor de optimizare (QM,
Excel s.a.)



