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General formulation of the problem of mathematical
programming

Mathematical programming is a branch of
mathematics which includes the theory and methods of
solving problems.

The maximum or smallest value of a given
function 1s under certain conditions. The function’s
extreme value of which must be found, is called the

objective.



Formally, the problem of mathematical programming

reduces to the following: an objective function is defined that
depends on n parameters:

L=0(x,%,0, X )

and m conditions that must be met:

All the variables are subject to the conditions of non-
negativity:x; = 0, j=1, n (3)



The main task of linear programming

Given a system of m linear equations with n unknowns:
a,x, +a,x, +...+a, x, <b,

Ay, X, + Ao Xy +...+a,.,x, < b, ,

x, <b, (1)

where all the unknowns can take only non-negative values:
X1y X0yeuuy X > 0 (2)

and a linear objective function of the same variables

Z=CX +C,X, +...+C X —max (min), (3)



Definition 1. Any non-negative solution of the system of
equations (1) is called a possible solution of the linear programming
problem.

Definition 2. The possible solution, in which function (3) takes
the largest (least) value, is called the optimal solution of the linear
programming problem.
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Classification of problems of mathematical
programming

The tasks of mathematical programming are
classified depending on the type of objective
function and conditions.

If the objective function and conditions are
linear, then the corresponding problem is the linear
programming problem.

If in the objective function, one of the
conditions iIs nonlinear, then the problem is called
nonlinear programming.




Example.

(2X; +4X, +3,2X;<30
5X; +2,6X,+7X;< 50
35X, +5X,+2,4X,<40 (U
\2X; +1,3X,+1,5X;<20

Z=30X, +20X, +40X, > max (2)
Xla XZ: X3 >0 (3)
This 1s a linear programming problem.



This problem can be solved on a computer with Excel.
To do this, we enter all the data into the computer as follows.

x1 X2 X3
30 20 40
0 0 0
2z 4 3,2 0 30
2,0 ) 0 50
3,5 5 2,4 0 40
2 1,3 1,5 0 20
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Then we call the programm ‘Search for a solution’
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3.5 = 2,4 o F.Tal
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SarpysmMTe fcoxpaHTE

CAasenaTe NepeMedHEle Bes orpaHMYSHMIA HEOTPHLLES TS NEHEIMI

BelGepiiTe

METOA DELLIEHLS: Moo peElseHMA HENMHERHEIX Sanasd MmeToaom ONr EI [ MapameTpel

MeTon pewseHKMA

JAnA rnaakkx HenMHeRHBIX Sanad MOnonse3IYATE Mook DELUEHKA HEeEMMHEeERHBIX Saoad meToaom O,
onA AMHERHBIX Saa&ad - MoWMcK peELSEHMA AMHEAHBIN S anad CHMMMNSKc-MeETOOoM, & ANA HErNaakKHx
SanaH - IEOMNFDLFMOHHBIFA MOoMOs PeELrEHA .

[ Cnpaska ] [ HafiTii pewsHI1e J [ SakpsITE




After calling the program here enter the cell address data as follows:

®1 w2 x3
30 20 a0
1 o o of ol
2 a 3,2 o 30
s 2,6 7 o 50
3,5 s 2,4 o a0
2 1.3 1,5 o 20
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MapamMeTpbl NoWCKa PeLeHMA &I

ONTHMHMZMPOBaTE LENesYhD yHKLIMRD: shs3

Ao @) Makoaym 0 MuaHMMymM ) BHaueHMA: o

MemenAana Sl‘—IEﬁK_H nepemMmeHHbBIX:
SAST: SCEI

B COOTBETCTEMKM C Or paHHMHYeHMAMKM

sDhsd <= SES% L [ ]
SDS5 <= SESS AobasuTe
sDhss == SESS
SDST == SEST [ K=EMmeHIE ]
[ MOASaniTbE ]
[ COpocHMTE ]
- [ SarpysHTh fCoXpaHKTE ]

CaenaTh NeEpeMeHHbIe BES OrpaHMHEHMI HEOTPHLETENBHbIMI

Ze EeTE [Nouc peweris nuneiinbe: sanay camnnerxcmeToaon | B
METOO peLIeHMA: OL1CH. EHMA NHMHEMHBIX Sa0aY CHMnecMe TOLOoM [ MapamMeTpbl ]

MeToa peweHrA

AnNA rnaakMx HENMHERHEIXN Sana- MOonsLSYATE MoOMOK PELLEHMA HEMMHERHEIXN Sana- meToaom O,
ansa MHHERHBIX Sanad - NorMcK peweHMAa MHHERHBIX SanaH CMMNNeKC-METoAO0OM, 3 ANA HErNnaakmxx
SanaH - IB0MNFDLMoOHHBIA MoMOK DELLIEHMA.,

[ Cnpaska ] [ HaiT pewsHie ] [ SaKkpbIiTh ]




After clicking on the button ‘Find solutions’ we get the following
solutions:

®l w2 ®3
30 20 40
:| 2,636531 3,113469 1,960332' EDEI,??EE_I
2 4 3.2 30 30
3 2.0 7 20 20
3.5 a 2.4 40 40
2 1.3 1.5 18,206107 20

ol

PesynbTaTh NOWCKa PELUSHMS Iﬁ

PeweHWe HaloeHo. BCe orpaHMYEeHMA 1 YCAOEBMA

ONTUMENEHOCTH BEINOMAHEHEI. OTueTel
PesyneTaTel
(#) ! CoxpaniTe HallaeHHOE pelueHme | YcToRYnBocTe
Mpegenel

G BoccTaHoBMTE MCXOAHBIE SHaYEHMA

[] BepHyTeCA B AMEANOIOBECE ORHO NapaMEeETROB [ OtueTel co

OR OTmeHa CoXpaHWMTE CUEHaPMA__.

Pewenue HEHAEHG. Boe orpaHHMYUseHHA W YCAOBHA ONMTHMANBEHOCTH BRINOAHSHEB.

Ecnau wcnonb3yeTcA mogyne OMN0, To HaWAeHo No KpaAHeld Mepe noKanbHo
ONTHMENEHOE peEWeHHe. ECAH HCNOAB3YETCA MOOYAE NOWCHE PEWEHHA AHHERHBIX 38054
CHMMASHC-METOAOM, TO HEHOEHD rMMofaNbHD ONTHMaNEHOE pELSHHE.




Now we analyze the results of solved
problem:

If x; =5.6; x, =3.11; x5 =1.96; then Z = 309.8



THANK YOU FOR
ATTENTION?!




