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Introduction

e |P_OptimalAllocation
The created library will be based on the e IP_Slack
previously used algorithms for the method of internal e IP Slack new
points. The  name  of  the library e IPL3
InteriorPointUtemgaliev.MapleL.ib. Connection of the library is carried out by the
Set the names of algorithms: command
e |P_Plot
read( 'D:\InteriorPointUtemgaliev. MapleLib ") :
with ( InteriorPoint) ;
[IP_L3,IP OptimalAllocation, IP_Plot, IP_Slack, IP_Slack _new]|
Library code:
restart :
InteriorPoint = table( ) :
InteriorPoint[ IP_Plot| :=proe( Equation, x1, x2) localn :
with( plots) :
plot3d( Equation, x| 1] =x1, x[ 2] =x2, shading = zhue, axes = boxed, stvle
= patchcontour, contours = 10);
end proc:
Code of the main program:
I
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restart.
read( 'D:\InteriorPointUtemgaliev. MapleLib™) :
with ( InteriorPoint) ;

[IP_OptimalAllocation, IP_Plot)

Harra neieBas GhyHKIHH IpHBeIeHA B BHAS IapadoIoHIa:

Fi= 100._,;[1]._,;[2]*“1)[ -x[1]72  x[2]"2 J;

IP_Plot(F.0.4.0.4):

3 3

Library code:
InteriorPoint[ IP_OptimalAllocation] :=proc( 0b, conl, con2) local F, xxl, xx2, myl,
my2, my3, my4, my3:
with( plots) :
xxl = evalf( solve( solve( convert( conl, equality),x[ 2]) = solve( convert( con2,
equality),x[2]).x[1]).5):

xx2 = eval(solve( convert( conl, equality) . x[2]).x[ 1] =xxI) :

myl = plot(solve( convert( conl, equality).x[2]).x[1] =0 ..10, color = red, thickness
=2):

my2 := plot(solve( convert( con2, equality),x[2]).x[ 1] =0 ..10, color= green,
thickness=2) :

my3 = plots:-contourplot(ob,x[1]1=0..5,x[2] =0 .5, color= black, contours =10);

my4 = plots:poinplot( { [xx1, xx2]}, axes = boxed, symbol = solidcirele, symbolsize
=20):

my5 = plots:-textplot( [ xx1, xx2, "Optimal Allocation" |, align = { ABOVE, RIGHT },
Sfont = [ times, bold, 16]) :

print( [eval(ob, {x[1]=xx] ., x[2]=xx2} ). x[1] =xx] .x[2] =xx2]):

plots:~display( {myl, my2, my3.my4,.my3}, view=[0.4,0.5] );

end proc:

Code of the main program:
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Temeps MBI MOMKEM IOCTPOHTE TAKYEIO LIETEBYI0 (QYVHKIIHIO ¢ COOTBETCTRYIOMIHME
OTPaHHYEHHAMH H HAHTH OITHMAIBHOE PellleHHE CIIETYIOIMIHM 00pasoM:

restart,
vead( ‘D \InteriorPoimtUtemgaliev.MapleLib') :
with ( InteriorPoint) ;

F:=100-x[1]-x[2] *exp[

ogr 1:=4-x[1]+5-x[2] <20:
ogr 2:=06-x[1]+1-x[2] <18:
IP OptimalAllocation( F, ogr 1, ogr 2);

—x[1]72  x[2]°2 ):
3 3

[IP_OptimalAllocation, IP_Plat, IP_Slack]
[ 14.24508347, x =2.6923.x, = 1.846160000]

5

Library code:
InteriorPoint[ IP_Slack] :=proc(ob, conl, con2) local F, xx1, xx2, myl, my2, my3,
my4, my3, Slackl, Slack2, L :
xxl = evalf (solve(solve( convert(conl, equality),x[2]) = solve( convert( con2,
equality) . x[2]).x[1]).5) :
xx2 = eval(solve( convert( conl, equality),x[2]).x[ 1] =xxI) :

myl = plot(solve( convert( conl. equality).x[2]).x[ 1] =0 ..10. color = red, thickness
=2):

ny2 = plot(solve( convert( con2, equality) ,x[2]).x[ 1] =0 ..10, color = green,
thickness=2) :

Slackl := rhs(conl) — lhs(conl) :
Slack2 := rhs(con2) — lhs(con2) :

L = ob-h- (In(Slackl) + In(Slack2)) :

my3 := plots:-contourplot(eval(L.A=0).x[1]=0..10,x[2] =0..10, color = black,
contours = 10) :
prine Slackl); print ( Slack2) ; print(L )
print(my3);
print( plots:~display( {myLmy2.my3}.view=[0.4,0.5])):
end proc:

Code of the main program:
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Temeps pelnM BHINICYKa3aHHY0 [POOICMY, HCIIONb3YA METO] BHYTPEeHHeH TOUKH
Beenem HoByI0 mepemeHHYH slack
y=0
HEPaBeHCTBO
Ax<bh
MOHO Npeodpa3oBats B Gopiy
A-x+y=b
310 03HAYAET, UTO HAIH OrPAHHYEHHA MOTYT OBITH 3aMHCAHEI KAK:
4-x[1]+5-x[2] +20:
6-x[1] +1-x[2] + 10:
4.);1 + 5.);2 +20
ﬁxl +.¥2 + 10
4.x[1] +5-x[2] +p=20:
6:x[1] +1-x[2] +y=10:
4x +5x, +y=20
1 2
le +.>;2 +y=10
restart;
read( 'D:\InteriorPointUtemgaliev. MapleLib’) :
with( InteriorPoint) ;
F:=100- x[l]-x[2]*exp[ —x[31]"2 - '¥[23]A2 ] :
ogr 1 :==4-x[1]+5-x[2] <20:
ogr 2:=6-x[1]+1-x[2] <10:
IP Slack(F. ogr _1.ogr 2):
[IP_OptimalAllocation, IP_Plot, IP_Slack]
20 —4x1 - 5.‘52
10—6 X, X
s
o 3 3 e & e .
100x x, € ?\.[ln[?_O 4x, S.xz) +ln[10 6x, ')“2))
S -
31 re
2.51
3_
2_
154 2
1-
1_
0.51
0 T ]
05 1 15 2 25 3 0 1 2 3 4
!
Ko onbnuorekn:
L
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InteriorPomt[ IP_Slack new] :=proc(ob, conl, con) local F, xxI, xx2, myI, my2,
my3, my4, my3, Slackl, Slack2, L _new :
xxl = evalf (solve( solve( convert( conl, equality),x[2]) = solve( convert( con2,
equality).x[2]).x[1]).5) :
xx2 = eval( solve( convert(conl, equality).x[2]),x[ 1] =xx]I) :

myl = plot(solve( convert( conl, equality).x[2]).x[ 1] =0 ..10. color= red, thickness

=2):

my2 = plot( solve( convert( con2, equality).x[2]),x[ 1] =0 ..10, color= green,
thickness=2) :

Slack] = rhs(conl) — lhs(conl) :

Slack?2 := rhs(con2) — Ihs(eon?) :

L _new = (cths(conl }2_%3[60”2} ) =& (rhs(conl) — log(lhs(conl))
+ log(Slack2) ) :

print{L_new):

my3 := plots:-contourplot(eval(L_new,L=0).x[1]=0..50.x[2]=0..50, color
= black, contours =10 :

print(my3):
print( plots:~display( {myvI my2 my3} ) ):
end proc:

Code of the main program:

restart.
vead( 'D.\InteriorPommtUtemgaliev. MapleLib’) :
with ( InteriorPoint) ;
. A . A
F:=100- x[l]-x[2]"‘exp[ ‘[i] 2 _ )»[23] 2 J :

ogr 1:=4-x[1]+5-x[2] < 20:
ogr 2:=06-x[1]+1-x[2] £10:
IP Slack new(F,ogr 1,0gr 2):

[IP_OptimalAllocation, IP_Plot, IP_Slack, IP Slack r.leu-']
-5x —3x, —X (20 —ln(f-l:rc1 +5x ) +ln(10 —6x, —x,

407
501
404 201
304
0 ]
%, 50
20- M
_20_
10-
T T T T _40_
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(=]
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(=]

(=]

(=]

M

Library code:
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InteriorPoint[ IP_L3] :=proe(ob, A0, conl, con2, con3, og ) local my0Q, myl, my2, my3:
my0 := plot( solve( convert( conl, equality).,x[2]),x[ 1] = og. color=red, thickness

=2):

myl = plot(solve( convert( con2, equality),x[2]).x[ 1] = og. color = green, thickness

=2):

my2 = plot(solve( convert(con3, equality),x[2]),x[ 1] = og. color = blue, thickness

=2):

my3 := plots:-contourplot(eval(ob, A= A0).x[ 1] = og, x[ 2] = og. color = black,

contours =50 :

print( plots:~display  {myo, myL my2.my3} , view= [og,og])):

end proc:

Code of the main program:

restart;

read( 'D:\InteriorPointUtemgaliev.MapleLib ") :
with( InteriorPoint);

Fi=x[1] +x[2]-% (In(x[1] +2-x[2] — 100) + Iln(x[1]) + log(x[2])):

ogr I =-x[1]-2-x[2] +100 <0:

ogr 2:=-14x[1] —8x[2] +950 < 0:
ogr 3 =-9x[1] —4-x[2]+620<0:

A0 :=0:

IP L3(F.A0.0gr 1,o0gr 2,0gr 3,-30.200);
A0 :=0.1:

IP_L3(F.A0.o0gr_l.ogr 2,0gr_3.0.150);

[IP_L3,IP_ OptimalAllocation, IP_Plot, IP_Slack, IP_Slack_new]|

N\

‘s& \ \\\\. NN

The library is compiled and saved by the command:

1501

100+

501

.

\
0 30 100 150
X

save( InteriorPoint, 'D: \InteriorPointUtemgaliev. MapleLib™) :

Conclusion

As a result of the study, a review of the main methods
of mathematical optimization for problems with
constraints: the method of internal points, the problem
of mathematical optimization, simplex method,
projective gradient descent, ellipsoid method, the
method of internal point, the problem of quadratic
programming, the theoretical foundations of linear

optimization. Algorithms of application of methods of
internal points in Maple are considered. The existing
methods used by the Maple optimization package are
studied. Algorithms interior point method for Maple.
Developed the library in Maple implements the
algorithms of the method of interior point. The created
library has been tested and can be used in solving
optimization problems by the method of internal
points.
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