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Anotacija

Saja darba ir apskatits optimala investora portfela uzdevums. Sis uzdevums pec
nostadnes ir kvadratiskas programmeésanas uzdevums. Ar Vulfa — Daugaveta metodes
palidzibu uzdevums tiek reducéts uz linearas programmésanas uzdevumu ar daziem
nelineariem papildus nosacijumiem. Uzdevuma risinasanai tika uzrakstita programma, kas

realizeé simpleksa algoritma modifikaciju, kuraievero nelinearos nosacijumus.



Annotation

This work dwells upon the task of the Optimum Investment Portfolio. According to its
formulation, it is the quadratic programming problem. With the help of Wolf — Daugavet
method this problem is transformed into the linear programming problem with several
additional non-linear conditions. To solve the resulting problem we offer program that
contains simplex — algorithm with the modification taking into account non-linear conditions.



AHHOTALUA
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1. levads
1.1. Uzdevuma apraksts

Daudzus planosanas un projektésanas uzdevumus iespejams formulét ka kvadratiskas
programmgésanas uzdevumus. Apskatisim minimala riska portfela uzdevumu. Piepemsim, ka
investors velas izveidot veértspapiru portfeli. Veidojot portfeli, investoram interess gan
ienesigums, gan risks.

Literattra ir aprakstits optimala investora portfela uzdevums, kas ir kvadratiskas
programmgsanas uzdevums ar lineariem ierobezojumiem. Ir zinams, ka investors, veidojot
portfeli Iidzeklu iegtsanai talakam investicijam, nevar pardot vertspapiru, kas tam nemaz

nepieder. So uzdevumu ir iespejams uzrakstit sekojosa veida:

H H
2=aax X.0; ® min

iz j=1
JOEX £1, i=12,... H (1.1.1)
I 4

i=1
Darba merkis ir uzrakstit datorprogrammu, kura risina kvadratiskas programméesanas

uzdevumus, ka ar pielietot so programmu, lai minimizetu investora portfela risku.

1.2. Modela apraksts

Apzimesim ar
I — vertspapira veidu, j — vertspapira veidu, t — laika perioda indeksu, T — laika periodu,

H — vértspapiru skaitu.
Ja Rt ir i-ta veida vertspapira ienesigums t-tgja laika perioda,

— 14
tad R =—a R —i-ta veida vertspapira videjais ienesigums T-ta laika perioda.
t=1

Ar X apzimesim i-ta vertspapira dalu (svaru) vertspapiru portfelt;

unar x = (X,,X,,..., X,, )- investiciju planu.

— 5
Seit" i=1H OEx £1un a X =1.

i=1

Apzimgsim ar s, kovariaciju starp i-ta veida vertspapiru un j —ta veida vertspapiru



s, =cov(R.R)=24[R- R)R,-R)| . (L.2.1)

t=1
Sastadisim vertspapiru ienesiguma dispersijas jeb riska kvadrata funkciju

2 _
S, =

Qo
Qo

S XX, . (1.2.2)

i=1 j=1

Ta ir funkcija, kas jaminimize.

1.3. Darba struktara

Darbs sastav no ievada, 5 nodalam, nobeiguma, literatiiras saraksta un pielikuma

levada formuléts darba uzdevums un isi aprakstita darba struktiira

Otra nodala satur isu aprakstu par vertspapiru portfeliem. Saja dala tiek aprakstita
minimala riska portfela problema.

Tresgja nodala ir aprakstiti kvadratiskas programméesanas uzdevumi ka matematiskas
programmgsanas uzdevumu specialgadijums.

Ceturta nodala satur Vulfa — Daugaveta metodes aprakstu. Metode lauj kvadratiskas
programmgsanas uzdevumu aizvietot ar minimizacijas uzdevumu ar linearu mérka funkciju ar
lineariem un art nelineariem ierobezojumiem. Aprakstita metode dod iespéju kvadratiskas
programmgsanas uzdevuma atrisinajuma meklésanai izmantot nedaudz modificétu simpleksa
algoritmu.

Piekta nodala ir apskatiti divi algoritmi: simpleksa metodes algoritms un modificétas
simpleksa metodes algoritms.

Sesta nodala satur divas Visual Basic programmas. Pirma programma atrisina linearas
progranmésanas uzdevumus a simpleksa metodi, bet otra programma - kvadratiskas
programmgsanas uzdevumus ar modificéto simpleksa metodi. Otra programma izmantota, lai

minimizetu vertspapiru portfelu riska kvadratu.



2. Veértspapir u portfelu teorija
2.1. Kasir vertspapiri?

No iegulditaja viedokla vertspapirs ir dokuments, kas ta ipasniekam dod notektas
finansiala rakstura tiesibas, kuras jaapmierina veértspapira izlaidéjam jeb emitentam. No
vertspapira izlaideja jeb emitenta viedokla vertspapirs ir privattiesibu dokuments, kas
apliecina emitenta saistibas pret dokumenta valditaju un var bat par publiskas apgrozibas
objektu, nemainoties tgja nostiprinato tiesibu apjomam. Savukart no profesionala finansu
tirgus dalibnieka viedokla vertspapirs ir finansu tirgus instruments, ko iespéjams izmantot
darijumos pelnas giisanas nolaka®.

Akcijas ir vertspapiri, kas apliecina ta ipasnieka lidzdalibu akciju sabiedribas
pamatkapitala (atbilstosi akcijas nominalvértibai) un dod tiesibas uz zinamu sabiedribas
pelnas dalu (dividendi). Fondu birzas akcijas tiek tirgotas atbilstosi to kursam — t.i. tirgus
cenai par vienu akciju attiecigaja bridi. Sis kurss tiek noteikts vadoties no akciju pieprasijuma
un piedavajumartirga attiecigaja bridi, Iidz ar to tas var atskirties no nominalvertibas.

Akcijas ir visizplatitakais publiski tirgojamo vertspapiru veids. To kopvértiba finansu
tirgos parsniedz jebkuru citu atseviski nemtu veidu vertspapirus. Statistiskie dati liecina, ka
vidgji pasaulé ik gadu no jauna tiek emitétas akcijas aptuveni viena procenta vertiba no jau
eksistéjosam. No visam akcijam apméram puse ir fizisko personu valdijuma, bet pargjas
parvalda pensiju fondi, savstarpgjo ieguldijumu fondi un apdrosinasanas sabiedribas’.

2.2. lenesigumsun risks

Divi galvenie vertspapirus raksturojosie parametri ir to ienesigums un risks. Tagad
aplikosim, ka sie lielumi tiek aprekinati skaitliski. Vispirms apliikosim obligacijas, bet pec
tam akcijas’.

Akciju ienesigums kadam fiksstam laika periodam, jeb precizak to ienesiguma likme
tiek aprekinata saskana ar formulu

_C,- C,+Divg,

R - , (2.2.1)

S

kur

L G. Apsitis, I. Ascuks, , U. Cerps, G. Kokorgvics, G. Ozols, A. Sedlenieks, H. Zulgis, “Vertspapiru tirgus
zintbas’ Otrais papildinatais izdevums, Riga, Jumava, 2006, 21.1pp.

2 J. Vucans “Vértspapiru portfeli un to vadisana’ 1.lekcija, 2005, 3. Ipp.

% J. Vucans “Vertspapiru portfeli un to vadisana’ 1.lekcija, 2005, 5. Ipp.

8



C, - akciju tirgus kurss perioda sakuma
C, - akdiju tirgus kurss perioda beigas

DiVS,b - garp sakuma un beigu momentiem izmaksato dividenzu kopgjais lielums.

V==

lepriekseja formulair parrakstama veida

_C,-C, N Div,,
C C

R , (2.2.2)

S S

kur pirmais saskaitamais vienadibas labaja puse raksturo ienesigumu no akciju cenu
svarstibam, bet otrais saskaitamais ienesigumu no dividendem.

Lai iegutu atbilstoso gada ienesiguma likmi, perioda ienesiguma likmei biitu jaaprékina
atbilstosa efektiva likme. Ta ka tas finansu matematika ir piepemts, tad efektiva likme tiek
aprekinata ka atbilstosa gada salikto procentu likme.

1

R =(1+R)T - 1, (2.2.3)

kur T — periodailgums.

Parasti aprekinot vertspapiru sagaidamos ienesigumus un riskus rikojas sekojosi:

lzvélas gadu ilgu laika periodu, gada — T=52 nedglas (apmcram). Katrai pilnai nedglai
aprekina apskatama vertspapira kursa vidgjo vertibu. Starp jebkuram divam blakus nedélam
aprekina vertspapira ienesigumu nedélu ilgam laika periodam, izmantojot nedelu vidgjas
cenas. Tam nedelam, kuru laika ir izmaksatas dividendes, tiek nemts véra ari to apjoms.
Tadgjadi, janem véra vél ar datus par iepriekséja gada pedejo nedelu, tad, teilksim i-ta veida
vertspapiram tiek iegiutas nedélu skaitam T atbilstosas nedélas ienesiguma veértibas
RiR,i R,

No §is i-ta veida vertspapira nedelu ienesigumu virknes izrékina nedélas vidgjo

ienesigumu gadu ilga laika perioda
= 14
=~ §R,. (2.2.4)
Ta
Tadgjadi nedélas ienesigumu var uzskatit par gadijuma lielumu, kuram aprakstitaja
veida ir izveidotaizlase. Tad R; R,;...; R+ ir gadijuma lieluma vertibas, kas athilst izlasei,
bet R ir izlases vidgja vértiba, kuru pienem art par gadijuma lieluma vidgjo vértibu. Nedglas

ienesiguma ka gadijuma lieluma svarstibas raksturo ar ta izlases standartnovirzi

1 BY
S—\/ﬁg(Rt R). (2.2.5)

To pienem par i-ta veida vertspapira ienesiguma svarstibu riska meru.
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2.3. Vertspapiru portfela jedziens

Vertspapiru portfelis veidojas, iegadajoties vairakus finansu aktivus (piemeéram, akcijas)
atbilstosi kadai noteiktai proporcijai’.

Modelésanas konteksta tas nozime, ka no katras vertspapiros iegulditas naudas vienibas
kadu dalu X; ieguldaviena veida vertspapiros, dalu X, otraveida vertspapiros utt.

Ja tiek veidots portfelis no H dazada veida vertspapiriem, nemot tos portfeli atbilstosi

proporcijam X, X,, ..., X, , kur
X +X, +..+X%x, =1, (2.3.2)
tad t-tgja pagatnes laika perioda sada portfela ienesigums biitu bijis

RPt :Xlth +X2R2t ++XH RHt ' (232)

kur R, - i-ta veida vertspapira ienesigums t-taja laika perioda.
Tatad visos pagatnes laika periodos portfela ienesiguma struktira butu izsakama ka

lineara kombinacija no atsevisko vertspapiru ienesigumiem:

R =XR+XR +..+ xR, (2.3.3)
kuar R,,R,R,,...,R, ir gadijjuma lielumi, kas raksturo, abilstosi, portfela un ta sastava
ieej0s0 Vertspapiru ienesigumus.

L1idz ar to, izmantojot matematiskas ceribas E linearitates ipasibu, iegistam:
R, = E(R) = EE%H xR9=8 E(xR)=8 XE(R)=8 xR. (2.3.4)
So visparigo formulu art t;rlpmﬁk I\a/ienlr;ér izmantos nl{lportfela %gailt_jlﬁmﬁ ienesiguma
noteitksanai.
Otru vertspapiru portfeli raksturojoso lielumu — dispersiju (jeb variaciju) noteikt ir
nedaudz sarezgitak, tapec iesaksim ar visvienkarsako — 2 vértspapiru portfela gadijumu, pec
tam visparinasim rezultatu art H vertspapiru gadijumam.

Tatad, nemot véra dispersijas definiciju, dispersiju portfela ienesigumam izsakam ka

2def D \2
s2=E(R.- R)?). (2.3.5)
Divu vertspapiru gadijuma izsakas sekojosi:

Se E((RP ) i)z): E@"lRﬁXsz)' (4R +%R,) zg:

_ . (2.3.6)
- (R R)+%(R.- R)| 8

1 J. Vucans “Vertspapiru portfeli un to vadisana’ 2.lekcija, 2005, 1. Ipp.
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Nemot vera summas kvadrata formulu, iegastam:
s2=E@x(R- R)+x(R.- R)| %=
=E[*(R - R)?+2x%(R - R)(R,- R)+% (R, - R)’).
|zmantojot jau piemingtas matematiskas ceribas ipasibas, iegiistam
57 =XE[R- R+ 20 xE[R - R)R, - RO B[R - RO?= o
=xs 7+ 26 %E[R - R)R, - R)|+xis 2.
Ka redzams, tad vidgjais saskaitamais satur divu ienesigumu R un R, kovariaciju:

(2.3.7)

def _ - ) )
cov(R,R)=E[R- R)IR - R)], i ]. (2.3.9)
Lietojot apzimejumus;
COV(R,RJ)OSU, it J;
s?(R)=s{°sy,
varam uzrakstit t.s. variaciju (dispersiju) — kovariaciju matricu

?11 Sy o Sy 9
QS s S, e Syt
C -,

% H1 S H2 S HH ﬂ
kur visi matricas elementi formali ir izteikti ka

S, :E[(R -R)R - R)|. (2.3.10)
Lidz ar to iegastam, ka divu vertspapiru portfela gadijuma, portfe/a dispersijair izteikta

SE=XS +XSZ+2X XS, . (2.3.11)
Ta ka kovariacijas izteiksme ieiet reizinajums no divu aktivu ienesigumu novirzém (no
to videjam vertibam), kuras katra var biit gan pozitiva, gan negativa, tad ari reizinajums var
bat gan pozitivs, gan negativs. Kovariacija atspogulo abu apskatamo aktivu ienesigumu
izmainu savstarpgjo saistibu, t.i. $0 izmainu mijiedarbibu.
Vigparinot so formulu H vertspapiru gadijumam, var iegat visparigu formulu no tiem
sastadita portfela ienesiguma dispersijas aprékinasanai:
H H HoH
Xsl+aas,; Xxx =aas;xx (2.3.12)

i=1 j=1 i1 j=1
i

Qoz

Si=

|!‘
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2.4. Minimala riska portfela noteiksana

Ir zinams, ka investors, veidojot portfeli, lidzeklu iegtisanai talakam investicijam nevar
pardot vertspapiru, kas tam nemaz nepieder. Lai noteiktu minimala riska portfela konstrukciju
(atbilstosos svaru koeficientus investicijam atseviskos vertspapiros) no H vertspapiriem
veidotam portfelim un, jaminimize portfela riska kvadrata vertiba', par mainigajiem

uzskatisim svaru koeficientus X;, kur i =1,2,..., H.

H H
s,=aaxxs, ® min, (2.4.1)
i=l j=1
pie nosacijumiem
?é% x9-1=0, (2.4.2)
=1 O
O£x £1, i=12..,H, (2.4.3)

Svaru koeficients X, ir i-ta vertspapira proporcija vertspapiru portfeli. Ta ka visi svari ir

nenegativi, tad nosacijums X 2 0, i =1,2,...,H ir nepieciesams, lai minimizgjot portfela
riska kvadrata vertibu neiegitu negativus svarus.

Pienemsim, ka vertspapiru portfelis sastav tikai no viena veértspapiru, tas nozime, ka §1
vertspapira svars vertspapiru portfeli ir 1. Tas nozimg, ka ikviens no H vertspapiriem var
veidot portfeli, bet tas nozime, kasvarsir 1, t.i., X £1, i1=12,...,H .

Tatad minimala riska portfela probléma ir izskatas sekojosi:

oz

2
o, =

H
o] .
Ja_l)g X0, ® min

1

JOEX £1, i=12,.. H
I
. le

i=1

(2.4.4)

Ka redzams, tad problema ir kvadratiskas programméesanas uzdevums ar lineariem

ierobezojumiem.

1 J. Vucans “Vertspapiru portfeli un to vadisana’ 4.lekcija, 2005, 5. |pp.
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3. Kvadratiskas programmesanas uzdevums

3.1. Matematiskas programmesanas uzdevums

Matematiska programmgsana ir matematikas nozare, kas izstrada teoriju un skaitliskas
metodes daudzdimensiju ekstrema uzdevumu ar ierobezojumiem risinasanai. Matematiskas
programmgésanas uzdevums péc bitibas ir optimizacijas uzdevums. Funkciju, kuru optimizg,
sauc par mérka funkciju. Mérka funkcija apraksta kritériju, péc kura planojam uzlabot
situaciju. Ekonomiskas iespéjas paradas ka ierobezojumu sistéma. Viss kopa ir uzdevuma
matematiskais modelis. Matematiskais modelis ieklauj sevt:

uzdevuma planu: nezinamo parametru kopumu, iedarbojoties uz kuru sistému var

uzlabot,

mérka funkciju, kuralauj izvélgties vislabako variantu no iespéjamo variantu kopas.

(Vislabakais variants ir mérka funkcijas ekstrems, tas var biit pelna, izstradajumu skaits,

ka art zaudejumi, atkritumi ...)

Sie nosacijumi seko no resursu ierobezojuma, ko cilveki var lietot jebkura laika
momenta, no tehnologiska un razosanas procesa nosacijumiem, ka ari no preces pieprasijuma.
Dazkart pieprasijums parsniedz realizacijas iespéjas. Matematiski ierobezojums izpauzas ka
vienadojumu vai nevienadibu sistéma, kas veido iespgjamo atrisinajumu apgabalu
(ekonomiskas iespgjas apgabalu). Planu, kas apmierina nosacijumu sistému, sauc par atbalsta
planu. Ja atbalsta plans piegada mérka funkcijai ekstremalo vértibu, tad to sauc par optimalo
planu. Optimals atrisinajums var eksistét un bt viens vienigs, bet dazkart tas neeksiste, vai
pieder galigai vai bezgaligai atrisinajumu kopai.

Jebkuru uzdevumu , kura tiek meklgéts funkcijas minimums vai maksimums, sauc par
matematiskas programmgésanas uzdevumu un noformulé sekojosa veida:

z=f(x)® min (3.1.1)

g, (x)£b, i=1,2, .., m, (3.1.2)
kur X= (xl, Xy, Xgy veey xn), ir jaatrod vektora Xvertibas, kas apmierina m nevienadibas
(3.1.2) (nosacjumi (3.1.2) dalgji var but pierakstiti vienadibu forma) un minimize vai
maksimize funkciju (3.1.1).

Nosacijumus (3.1.2) sauc par ierobezojumiem (ekonomiskam iespéjam), kur var bt
jebkura no zimém £, =, 3 (dazadiem ierobezojumiem var bt dazadas zimes), bet funkciju
(3.1.1) sauc par meérka funkciju. Lielumi m un n nav saistiti sava starpa, tapec tie var pienemt

jebkuras naturalas vertibas.

13



3.2. Linearas programmeésanas uzdevums

Interese par matematiskas programmesanas praktisko pielietosanu ir augusi kops 1947.
gada, kad Dz.. Dancings izstradaja simpleksa metodi linearas programmesanas vispariga
uzdevuma atrisinasanai *. Jaformulas (3.1.1) un (3.1.2)

g, (x)=g,(x, %, X, ) = g a;x, i=12,..,m, (3.2.1)
j=1
un
f(x)=f(x, %X )=a ¢X, (3.2.2)

j=1
kur &; un C; ir zinamas konstantes, tad uzdevumu sauc par linearu pie nosacijuma, ka nav

citu ierobezojumu, izpemot nosacijumu par dazu vai visu mainigo nenegativitati. Parasti
linearas programmgesanas vispariga uzdevuma tiek prasits, lai visi mainigie biatu nenegativi,
t.i.,

x,20, j=1,2,..,n, (3.2.3)

jo tada uzdevuma forma ir eértaka skaitliskal rékinasanai. Uzdevumu, kura dazi mainigie var
bt ar patvaligu zimi, var viegli parveidot uzdevuma ar ierobezojumiem (3.2.3).
Tada veida, linearas programmesanas uzdevums ir atrast n mainigo X; nenegativas Vvertibas,
kas apmierina m ierobezojumus

g

a aﬁj Xj {£’ :’3 }b|

j=1
un maksimize jeb minimize linearu funkciju

d
z=Qa CX

=1

Jebkuru citu matematiskas programméesanas uzdevumu uzskatisim par nelinearu®,

! Xenmu Jlx. Henuuelinoe u auHaMudeckoe nporpaMmuposanue. M.: Mup, 1967, 10 Ipp.
% Xemmu Jix. HenureltHoe 1 qHHAMMYECKOE pOrpaMMupoBanue. M.: Mup, 1967, 11 Ipp.
% Xenmu Jx. HenureltHoe U HHAMMYECKOE pOrpaMMupoBanme. M.: Mup, 1967, 11 Ipp.
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3.3. Kvadratiskas programmesanas uzdevums

Daudzus planosanas un projektésanas uzdevumus iespejams formulét ka kvadratiskas
programmésanas uzdevumus. Kvadratiska programmésana ir nelinearas programmesanas
nozare, kas péta tadus uzdevumus, kuru merka funkcija ir otras pakapes funkcija, bet
nosacijumu sistéma sastav no linearam nevienadibam.

Kvadratiskas programmésanas uzdevumu klase pieder pie nelinearas programmesanas
uzdevumu klases ar ierobezojumiem. Vispariga forma nelinearas programmesanas uzdevumu

var pierakstit sadi:

z = (X, X,,Xg, 00X ,)® min
é a;x, £b;, i=1.,m (3.3.1)

j=1

X320, j=1.,n

——" —— —

Kvadratiskas programmésanas uzdevumu var pierakstit sekojosa forma:

=}

Qo

n
[] .
d;x;x; +a ¢;x; ® min
1 i=1

a

i=1

=}

1 é a; X; - bi £0, i =1,..,m (3-3-2)
=

j=1

—— —

—_—

X; 3 0, ] =1,..,n
Mérka funkcija ir linearas un kvadratiskas formas summa, bet vektora X koordinatém
ierobezojumi ir lineara forma.
Parrakstisim kvadratiskas programméesanas uzdevumu (2.3.2) matricu forma:
X' Dx+c'X® min
iAX-bEO (3.3.3)
% x30
kur D=(d;) ir simetriska matrica (d;=d;); A=(a;) — matricam’ n; b=(by) — n-tas kartas vektors.

Seit nevienadiba x3 0, nozimg, ka visam vektora x koordinatem jabiit nenegativam.
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3.4. Optimala investora portfela uzdevuma pieraksts kvadratiskas programmeésanas

uzdevuma kanoniska forma

Apskatisim kvadratiskas programméesanas uzdevumu:

H H
2 _9 o .
o, =aa X Xo; ® mn

i=1 j=1

JOEX £1, 1=12,...H (3.4.1)
I 4

i=1
| evedisim jaunus apzimejumus:
n=H,k=H,
dij:Gij i=1n, j=1n.
Vektora c komponentes ir vienadas ar O.
Lineara dalaizskatas sekojosi

Qo=

C X (3.4.2)

=1

leverojot jaunos apzimgjumus, uzdevumu (3.4.1) var parrakstit sekojosi

02=38d, XX +3¢X ® min
i=1 j=L i=1

Ix£1,1=12,..k

ldx=1

16



4. Vulfa— Daugaveta metode kvadr atiskas programmesanas

uzdevumarisinasanai

4.1. | zliektas programmesanas uzdevums

Pienemsim, ka kvadratiskas programmgsanas uzdevums dots sekojosa forma:
x"Dx+c'x® min

iAX-bEO (4.1.1)

% x3 0,
kur D=(dj) ir pozitivi pusdefinita simetriska matrica (d;=d;;); A=(&;) —matricam’ n, kurai visi
elementi ir nenegativi, un katra rinda ir vismaz viens pozitivs elements; b=(b;) — n-tas kartas
vektors, kura elementi ir nenegativi. Nevienadiba x3 0, nozimé, ka katra vektora x
koordinate ir nenegativa.

Silvestra kritérija papildinajums.’ La simetriska n" n— matrica A biitu pozitivi
definita, t.i., eksiste v3 0 tads, ka A 3 vl, nepieciesami un pietickami, lai visi tas
“lgjupslidosie” galvenie minori bitu pozitivi.

Ar “lgjupslidosiem” galvenajiem matricas A minoriem saprot detA un determinantus
matricam, kuras iegiast izsvitrojot pakapeniski no matricas A n-to rindinu un n-to kolonnu; n-
to un n-1 —rindinu un n-to un n-1 — kolonnu; utt.

Nevienadiba ir ekvivalenta formai:

aa d; X X, +Q ¢x ® min

i=1 j=1 i=1
id
id X -b £0, i =1,.,k
1
Ir ; (4.1.2)
ia a;X-b =0, i =k+1,..m
i
{xiS 0, i =1,.,n
t

Piezime. Ja k =0, tad visi nosacijumi ir uzrakstiti vienadojumu forma, ja k =m, tad
visi nosacijumi ir uzrakstiti nevienadibu forma.
o' o o' 4
—_ o]
Apzimasim f(X)— a a d;xx;+a ¢X un 9,(x)=4a a; X - b,
i=1 j=1 i=1 j=1
R; :{x:(xl,xz,...,xn)i R"[ x; 3 O}, tad minimizacijas uzdevumu var pierakstit sada

forma:

! Raitums U. “Optimizacijas metodes: lekciju kurss’, Riga, Latvijas Universitate, 2002, 25 |pp.
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(4.1.3)

m

Apzimesim ar Q kopu, kas apmierina uzdevuma nosacijumus , tasir, Q = ,|1Qi , kur

Q ={x1 R|g,(x)£0}, i=1..kunQ ={x1 R"|g,(x)=0}, i =k+1,..m.

Noskaidrosim, vai kopa Q ir ierobezota?
Misu gadijuma uzdevuma ir dots, ka "i=1,..n O£x £1 un & X =1, tad
i=1
iegistam, ka kopa Q ir ierobezotaun slegta
Tad ikvienu no m- k vienadibam aizvietojam ar divam nevienadibam £,3 . Tad
iegistam, kamumsir 2m- k nevienadibas.
Talak apskatisim uzdevumu, kur visi nosacijumu ir uzrakstiti nevienadibu forma:
f(x)® min
10 (x)£ 0O i=1..,m (4.1.4)
S
i xl R}

Teorema (par izliektibu)l. Ja M1 R" ir izliekta valgja kopa, f:M ® Run
fT C?(M), tad sekojosas Tpasibas:
f irizliektafunkcijakopa M;
f(x)3 0" xi M

ir ekvivalentas.

Noskaidrosim, vai funkcijas f, g,, i =1, ..., n ir izliektas funkcijas?
Atradisim funkcijas f otras kartas atvasinajumu matricu

gel;, d, dy;...dy, 9

ﬂ21:()() §d21 dy dy .. dy, :

T TX, = {Ua Oz gy o dy, =D 0 (4.1.5)
Cv i :
€, d,d,..d, 4

! Raitums U. “Optimizacijas metodes: lekciju kurss’, Riga, Latvijas Universitate, 2002, 23 |pp.
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Ta ka teoremas (par izliektibu) nosacijumi izpildas, tad seko, ka f ir izliekta
Ta ka funkcijas g; ir linearas, tad teorémas (par izliektibu) nosacijumi izpildas. Seko,
kafunkcijas g;," i =1,m ir izliektas.

Taka " i =1m funkcija g, ir izliekta, tad kopa Q; ir izliekta

m
Taka Q ir | Qi ,tad QI R irizliektakopa

i=1

1. definicija’. Par iiektas programmésanas uzdevumu sauc problemu
f(x)® min
ig(x)£0, i=1,..,m (4.1.6)
%XT R’
kur kopa Q1 R"ir izliekta un funkcijas f:Q® R, 9,:Q® R, j=1..,m, ir

izliektas.

Pec 1. definicijas esam ieguvusi, ka misu probléma ir izliektas programmésanas

uzdevums.

4.2. Kvadratiskas programmeésanas uzdevuma atrisinajuma eksistence

Funkcijas f un g;, j =1, m ir nepartrauktas un nepartraukti atvasinamas " x1 R!.
Parbaudisim, vai kopair netuksa kopa?

Viegli parliecinaties, kavektors X, = (0,0,0,...,O) apmierina visus nosacijumus.

Teorema (par problemasatrisinajuma eksistenci). Ja
(i) funkcijas f:Q® R, ¢,:Q® R, j=1...,m, ir nepartrauktas;
(i) eksiste elements x T Q tads, ka g (x)£0, j=1...m
(itf) kopa Q ir slegta;
(iv) izpildas viens no sekojosiem nosacijumiem:

kopa Q ir ierobezota,

2 Raitums U. “Optimizacijas metodes: lekciju kurss’, Riga, Latvijas Universitate,2002, 37 Ipp.
! Raitums U. “Optimizacijas metodes: lekciju kurss’, Riga, Latvijas Universitate, 2002, 37 Ipp.
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tad probléemai (4.1.4) eksisté atrisinajums.
Ta ka problemai (4.1.4) ir speka visi teorémas (par problémas atrisinajuma eksistenci)

nosacijumi, tad tai eksisté atrisinajums.

4.3. Lagranza funkcija

Definicija 2*. Funkciju L
L:R" R ®R, L=L0%x) 1 =(51%) x=(x,mx,),

L(,%)=T(x)+& 1%0,(x)

i=1
sauc par problemas
f(x)® min
ixl R (4.3.1)
i :
ng(x)£0, ] =1,..m
normalo Lagranza funkciju, bet Kkoeficientus /111,1;, ---,/1r1n par Lagranza

reizinatajiem.

Tagad varam sastadit normalo Lagranza funkciju masu minimizacijas uzdevumam

3 & J g 3 0
Ll(l 1’X):a adiyxx; +acx+al ﬁ&\é aX - bz kur 4 :(}'11’}%’ Sl }*#—1’ i#)’ un
i=1 j=1 i=1 = dj= a

X = (xl, Xy Xy eeey xn).

! Raitums U. “Optimizacijas metodes: lekciju kurss’, Riga, Latvijas Universitate, 2002, 34 | pp.
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4.4. Kvadratiskas programmeésanas uzdevuma atrisinajuma eksistences
nepieciesamie un pietiekamie nosacij umi
| zveidosim jaunu funkciju f(X) f(x), tagad miisu problema uzrakstas sekojosi
f(x)® max
ixI R} (4.4.1)
1 .
0, (x)£ 0, j=1,...m
Teoréma (nepieciesamais nosacijums)” Lai f(x) sasniegtu maksimumu robezpunkta
( )£ O} ir nepieciesams, ka eksisté vektori | 3 0 un

X1 Q, kur Q= I{xi R’
i=1

v 3 Otﬁdi,ka%&):éml ﬂﬂ( ) , k=1LnunjaX >0, tad v, =0, unjag( )<O tad

Xk i=1

[, =0
No teorémas par nepieciesamiem nosacijumiem iegistam, ka
1)@ 0o, g, 106 |
w5 R

i=1

‘ﬂxk i=1 X,
_MRX), g, M%) _ —
+al —*t=2ad,x+c +al.a. k=1
Vi " a = a a ik n
lzveidosim jaunu funkciju g (x): -g (x) i =1 m, tad masu probléma uzrakstas
(4.4.2)

sekojosi:
f(x)® max
ixl R

i~ :
19,(x)2 0, j=1..m
|zveidosim normalo Lagranza funkciju problemai (3.4.2)
= g~ g ¢
L(,x)=f(x)+al,3;(x)=-a a d;xx, - acx 81 8ax-bs, kur
j=1 i=1 j=1 =1 j=1 =1 4]
(/11/12, s ml,/lm) un X = (X, Xy, Xgy ooy X, )
! Thomas L. Seaty, Joseph Bram, “Nonlinear Mathematics’, McCraw - Hill Book Company, New Y ork, San
Francisko, Toronto, London, 117 Ipp.
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Teorema (pietickamais un nepieciesamais nosacijums)’ Lai X biatu maksimalas
nelinearas programmésanas problemas atrisinajums, ir nepieciesami un pietiekami, lai
eksistetu tads vektors |, ka X unl  apmierina sekojosus nosacijumus :

R,L(%)£0 R,L(T %)% =0 %20
R, L(7%)2 0 R, L[ R)H T =0 20
L{x,1 3 g 3 g " _
M:_za dikXi -G -a l iy =- ?a dikXi +Ck ta l iaikgz_vk! k=1Ln
ﬂxk i=1 i=1 i=1 i=1 1]
| evedisim apzimejumu
WS::M:_%aSKXS_bsgz_énaskxs+bslSzm
1“ s gk:l a k=1

No teorémas par pietickamajiem un nepieciesamgjiem nosacijumiem izriet, ka ir
jaizpildas sekojosiem nosacijumiem:
il 30,
.:.Ws 0,

fx3 0,
P (4.4.3)
.I.V 0’

Ja gi(X)= aax.-b=-w<0 unir zinams, ka reizingjums w>l =0, tad

secinam, ka | =0, i=1,m, tas nozimg, ka teorémas par nepieciesamajiem nosacijumiem
papildnosacijums ir jau ieklauts sistema (4.4.3). Ja x, >0 un ir zinams, ka reizinajums
v, xx, =0 , tad secinam, ka v, =0, j =1,n, tas nozimg, ka teoremas par nepieciesamajiem

nosacijumiem papildnosacijums ir jau ieklauts sistema (4.4.3).
No teorémas par nepieciesamo nosacijumu un teorémas par pietiekamajiem un
nepieciesamajiem nosacijumiem, iegustam uzdevuma atrisinasanas pietiekamos un

nepieciesamos nosacijumus, kas veidos sekojosu vienadojumu sistemu:

! Thomas L. Seaty, Joseph Bram, “Nonlinear Mathematics’, McCraw - Hill Book Company, New Y ork, San
Francisko, Toronto, London, 119 Ipp.
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-aaXx +tb,=w, s=1m

n
)
k=1

én- dei +Ck +ém.j‘ia1k :Vk’ k:ﬂ]

/L30, i =1,m
w20 =im (4.4.4)
|Xk30, k:l,n
:vk30, kzl,_n
.:.wxxi:o, i=1n
fv, xx, =0, k=1,m

4.5. Vienadojumu sistema kvadratiskas programmesanas uzdevuma atrisinasanai

-aax th=w, s=1m

sk ‘s
1

k=
Zénd X +C, +a ia, =V, k=1n

i
T
T
T
T
T
I
|
i
T

230, i=1m
w * 0, I=1m (4.5.1)
|X 30 k:l
: o
iV%* 0, k=1n
-:-V\ﬁXii:O’ :_n
fv, xx, =0, k=1m

Lai ertak batu lietot iegato vienadojumu sistému, parrakstisim to matricu forma:

i AX+w=Db
.:.2Dx-v+A/1=-C,

[430,
i (4.5.2)

.I.W3 0’

Ix3 0,
+v30.
jwxd " =0,

453
%vxxT = 0. ( )
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4.6. Vulfa — Daugaveta metodes apraksts

Vulfs'??® piedavaja vienadojumu sistemu kvadratiskas programmesanas uzdevuma
atrisinasanal parverst par nenegativa paligmainiga minimizacijas uzdevumu; papildmainigo
pieskaita linearo vienadojumu kreisgjai pusei. Pie nosacijuma, ka sakotngjai sistemai
atrisinajums eksisté, apskatitajam minimizacijas uzdevumam bas nulles atrisinajums, kas
atbilst paligmainiga nulles vertibai. Pie tam, paréjo mainigo vertibas dos sakuma sistémas
atrisinajumul.

Sada veida parveidots minimizacijas uzdevums ir linearas programmesanas uzdevums
ar daziem papildus nelineariem ierobezojumiem. Sadi parveidota uzdevuma prieksrocibair ta,
ka ta risinasanai eksisté labi izstradata smpleksa metode. La realizétu simpleksa metodi,
jasastada sakotngjais plans. Lai tas bitu izdarits, ir lietderigi izmantot nevis vienu, bet
vairakus nenegativus papildmainigos, un rékinat uzdevumu par to summu minimizeésanu.

Daugavets' pamatoja metodi gadijumam, kad kvadratiskas formas matrica ir pozitivi

pusdefinita.

4.7. Paliguzdevums kvadratiskas programmeésanas uzdevuma atrisinasanai

Tagad mums ir vienadojumu un nevienadibu sistéma, kuras atrisinajums dos mums ari
sakotngja uzdevuma (4.1.4) atrisinajumu, un ir zinams, ka problemas (2.4.4) atrisinajums
eksiste. Sistemu (4.5.1) var parveidot ta, lai risinatu nevis vienadojumu un nevienadibu
sistemu, bet minimizacijas uzdevumu ar linearu mérka funkciju un lineariem ierobezojumiem,
kuru var risinat ar simpleksa metodi.

Nemot x =0,n =0, =0no sstemas (4.5.1) iegisim

O=b-w
0=-c
Ta ka vektoram c nav uzlikti nekadi ierobezojumi, ta koordinates var bt gan negativas,

(4.7.1)

gan pozitivas, gan ari vienadas ar nulli. Tapéc, lai sistéma (3.5.1) biitu speka piex =0, n =0,
| =0, otrga vienadojuma ir jaievies paligmainigais. Tas varétu bat vektors z=(z;,2,,...,z,), kur

z20, "i=1,..,n. La nodrosinat zimes vektora z komponentém, ievies diagonalmatricu E,

! Thomas L. Seaty, Joseph Bram, “Nonlinear Mathematics’, McCraw - Hill Book Company, New York, San
Francisko, Toronto, London, 129 Ipp.
2 Ksoumu I.I1., Kpenne B. Henuneiinoe nporpammuposanue. M.: Cos. paxuo, 1965, 161 Ipp.
% Xenmu Jx. HenureliHoe 1 iHAMHYECKOE TIporpaMmupoBanue. M.: Mup, 1967, 230 |pp.
* IayraBer B. A. Momu¢ukauus Merona Bynga. JKypHan BHIUHCIETBHON MATEMATHKH M MaTeMaTHUECKOil
¢usuku, 1981, 21, 2, 504 |pp.
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kuras elementi ir vienadi ar +1, ja ¢<O, un ar -1, ja ¢>0. Tad sistémas (4.7.1) otrais
vienadojums izskatisies sadi: Ez= -c, un tapéc e,z zime ir atkariga no vektora c attiecigas
komponentes zimes: ja ¢i<0, tad z jabut pozitivai, lai izpilditos ez = -c;, un, otradi, ja ¢>0,
tad d;iz; jabat negativai; ja savukart ¢;=0, tad attieciga z; zimi varamizveléties pec patikas.

Ar jaunievestajiem mainigajiem sistema (4.5.1) izskatas sadi:

n
aa.x +w =b, s=1m
k=

:I:zén. dikXi - Y +ém. Aa, t e,z =-C,, k :L_n
4,30, i =1m

I'w 30, i=1m

- _ (4.7.2)
ix 30, k=1n

.:.Vk3 0, k :L_n

:::wl ). =0, i =1,n

Tvox, =0, k =1m

I S

iz %0, k =1,n

i

Ja pienem, ka mainigie z tiecas uz nulli, tad atkal iegisim sistému (4.5.1). Tapéc
n

[¢]
sistémas (4.5.1) vieta varam risinat minimizacijas uzdevumu ar mérka funkciju @ Z; un
i=1

ierobezojumiem (4.7.2). Ta ka z3 0, tad mérka funkcijas minimums biis vienads ar nulli, un
sasniedzot to, mes iegiasim sistémas (4.5.1) atrisinajumu un lidz ar to uzdevuma (4.1.3)
arisinagjumu. So minimizacijas uzdevumu var atrisinat ar simpleksa algoritmu ar
papildnosacijumiem:
fwxi =0, "i=1n
I _ (4.7.3)
fv.x =0, "k=1m
So nosacijumu izpildi var panakt, nepielaujot, lai x, un ny vienlaicigi neatrastos baz,
tas patsir speka art parimw; un | ;.

Tatad, lai atrisinatu kvadratiskas programmgsanas uzdevumu

25



é é d; X X, +é C;Xx, ® min
i=1 j=1 i=1
id
id ;X -b £0, i =1,k
: - (4.7.4)
fa ax-b=0 i=k+1,.,m
i S
iijO j =1,..,n
1
ir jaatrod atrisinajums linearas programmesanas uzdevumam
én_ z ® min
i=1
’I[é‘ agx, =b,-w, s=1.,m (4.7.5)
L=
I n
}Zé_ld X -V +a1/1ia +e,z, =-¢C, k =1,..,n
ar nosacijumiem
ix, 20, k =1,..,n
" 0, k =1,..,n
4,30, 1 =1.,m (4.7.6)
'w 30, i =1,..m
12 30, k=1,..,m
un papildus nosacijumiem
iwx/l—o i =1m (477)

TV xx, =0, k=1n
Ta ka merka funkcija un ierobezojumi (4.7.5) un (4.7.6) ir lineari, so uzdevumu var
risinat ar simpleksa metodi, kura ir papildinata ar nosacijumiem (4.7.7). Ka bazes mainigos
nem z3,z,,...z,, W1,Wo,...,Wn. Lai realizétos nosacijjumi (4.7.7), ir jaseko: ja Xk ir bazg, tad ng
nedrikst atrasties bazeé nakamaja simpleksa algoritma realizacijas solt un otradi, ja n ir bazg,

tad xx nedrikst atrasties baze nakamaja soli. Tads pats notelkums ir speka art parim wy un | .
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5. Smpleksa metode
5.1. Simpleksa metodes teor étiskie pamati

Linearas programmesanas uzdevumus var atrisinat ar vairakam metodem. Vishiezak
linearas programmesanas uzdevumu atrisinasanai lieto simpleksa metodi, kuru literatiira sauc
ar1 par plana pakapeni skas uzlabosanas metodi.

Ta ir universala linearas programmésanas uzdevumu atrisinasanas metode, kuru
izmantojot var atrast optimalo planu vai parliecinaties, ka nav atrisinajuma.

Uzdevuma risinasana sakas ar atbalsta plana notetksanu. Daziem uzdevumiem atbalsta
planu var notelkt saméra vienkarsi, bet vispariga gadijjuma to atrod ar ipasam metodem.
Vienlaicigi iespgjams konstatet, kad uzdevuma nosacijumu sistéma ir nesaderiga

Pec tam kad atrasts atbalsta plans, izmantojot ipasu pazimi, noskaidro, vai tas ir
optimals. Ja atbalsta plans ir optimals, tad uzdevums ir atrisinats, ja ne, tad, izmantojot
gpecialu algoritmu, atrod jaunu atbalsta planu ar lielaku linearas formas vertibu neka
ieprieksejam. lespgjams konstatet art linearas formas neierobezotibu. Uzdevumu risinasanas
process turpinastik ilgi, kamér atrod optimalo planu vai konstaté, kanav atrisinajuma.

Apskatisim linearas programmésanas uzdevumu kanoniska forma®:

f = é C,X; ® max
i=1

a xa, =b

j=1
x,20, (j=12,.n)
Pienemsim, ka ir zinams atbalsta plans
X = (X5 Xy vee ) X 1 QI'_"Z"'E.D)T’
x>0 (i=12.., m).
Ta bazi veido lineari neatkariga vektoru sistema a (i =1,2,.,m. No ta seko
L] L] L] T
3, ={12,.,m}, B=(a;a,.;:a,) % :(Xy Xy wees Xn) :
Ta ka B ir nesingulara matrica, tad iegtist
X, =B'b
|zteiksim vektorus a (j =1 2, .., ) ka atbalsta plana bazes vektoru a (i =1,2, .., m)

linearas kombinacijas. | zvirzijuma koeficientus apzimesim ar Y, (i =12 .,m =12 .., l)n

! D.Klavins, P.Zel¢s “Operaciju pétisanas matematiskas metodes’, Riga, “Zvaigzne’, 1979, 52 Ipp.
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Vektorus, kuru koordinatesir a; izvirzjumakoeficienti, apzimesim ar

Y, = (Vi Yoyt o Y0
Tad saskana ar pienemtajiem apzimejumiem

é Yia =a;  (j=12,...n) (5.1.1)
j=1

jeb
By, =a, .(j=12,...,n) (5.1.1)

No (5.1.1) iegust
y, =Ba, (j =12,...n). (5.1.2)

Pec formulas (5.1.2) var aprékinat vektoru a, izvirzijuma koeficientus atbalsta plana
baze. Ja ji J,, tad atiecigie izvirzijuma koeficientu vektori 'y, ir vienibas vektori.

Apzimésim ar c, = (cl; Cy e cm) vektoru, kura koordinates ir vektora c koordinates,
kuram indeksi pieder kopai J,.

Izmantojot izvirzijuma un linearas formas koeficientus, katram vektoram a; var
aprekinat 1pasu raditaju, kuru sauc par vektora novertejumu. Vektora novertéjumus apzime ar

D, un aprekina pec formulas

D, =cy,-c (i=12..n) (5.1.3)
jeb
D = é cy, - C (j=12,...n) (5.1.3)

Il
[y

Ja j1J, tad D, =0, jo sgja gadijuma Y, ir vienibas vektori. Tatad bazes vektoru
novertejumi ir vienadi ar nulli.

Atkariba no D, un y; koordinatu vértibam iespgjams viens no gadijumiem.

1. teorema: Visu vektoru novertgjumi ir nenegativi: D, 2 0 (j =1, 2, .., n).

2. teorema Vismaz viena vektora novertéjums ir negativs, un katram negativam

novertéjumam D, atbilst vektors Yy, , kuram ir vismaz viena pozitiva koordinate.
3. Eksisté vismaz viens negativs novértéjums, piemeram, D, <0, kam atbilst vektors

Y. , kuram nav nevienas pozitivas koordinates ( y, £ 0).
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5.2. Simpleksa metodes algoritms

Piepemsim, ka dots linearas programmésanas uzdevums kanoniska forma un ta
Nosacijumu sistémas matrica satur m-tas kartas vienibas matricu. Sada gadijuma uzdevumam
var noteikt atbalsta planu, nelietojot pasas metodes.

Apskatisim uzdevuma atrisinasanas secibu, kuru sauksim par simpleksa metodes
algoritmu (parasto algoritmu). Uzdevuma risinasana notiek ipasas tabulas, kuras sauc par
iteraciju tabulam. Katra sada tabula atbilst noteiktam atbalsta planam. Pareja no vienas
tabulas uz otru notiek, izsledzot no dota atbalsta plana bazes vienu vektoru un ievedot ta vieta
citu. Jaunas tabulas elementus nosaka, izpildot Zordina — Gausa (C. Jordan — C. F. Gauss)
izslegsanas metodes vienu soli ar noteikta kartiba izveletu galveno elementu. Saskapa ar
teoremam 1. un 2. no ieprieksgja paragrafa katra iteracija parbauda, vai atbalsta plans ir
optimals.

Ja linearas programmgesanas uzdevuma nosacijumu sistéma satur m-tas kartas vienibas

matricu, tad varam pienemt, ka atbalsta plansir *
X = (X X5 w3 Xy Q)
kura bazi veido vientbas vektori 8 (i =1, 2, .., m). Tapec B =(alla,l..lla, )=E,, kur
E, — m-taskartas vienibas matrica Ja B=E, , tadai B =E,.
Saskana ar formulam X, = B'b un (5.1.2) iegast
X, =B'b=E b=b,
y,=B'a,=E,a, =a, (j=12.,n.
Tatad 1. iteracija atbalsta plana bazes koordinates ir vienadas ar brivajiem locekliem un

vektoru izvirzijumakoeficienti ir vienadi ar pasu vektoru koordinatem.
Athilstosi atbalsta planam x sastada tabulu 1. Tabula 1. ieraksta bazes vektorus

a (=12 .,m), vektoru X, =b, y,=a, (j=12.,n, cunc,=(c;c,..;c,)

V==

koordinates. Tabulas 2. apaksgja rinda ieraksta linearas formas veértibu atbalsta planam X :
f(x)=cx,

un vektoru novertgjumus D, (j =12, .., n) ko aprekina pec formulas (5.1.3) :

CY, - C, (j=12,...n).

Qog

Dj:_

Il
[y

! D.Klavins, P.Zel¢s “Operaciju pétisanas matematiskas metodes’, Riga, “Zvaigzne’, 1979, 60 |pp.
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Taka J,={12,..m}, tad D, =0 (i=12,..,m).

Pec tam kad aizpildita tabula, katra iteracija izpilda sadus simpleksa metodes parasta
algoritma so/us.

1. Parbauda, vai atbalsta plans ir optimals. Ja D, 3 0 (j =12,...,n), tad saskapa ar
teoremu 1 X ir optimalais plans. Pretéja gadijuma X nav optimalais plans.

2. Parliecinas, vai uzdevumam ir optimalais plans. Ja eksiste D, <O, kuram atbilst
y.£0 (i=12,...m), tad saskapa ar teoremu 2 uzdevumam nav optimala plana. Pretgja
gadijuma, izsledzot no bazes vienu vektoru un ta vieta ievedot citu vektoru, iespéjams atrast

jaunu atbalsta planu X' ar lielaku linearas formas vertibu neka dotajam.

Tabulal

C, C, C., C.. C. C,

c;, |Baze| X, - :
Yi Y, Y Y e Y as Ya
C, a 1 0 0 Yima ‘e Vi S Yin
C, a, X, 0 1 0 Yo mu Y, Yon
C a X 0 0 0 Yi ma1 Yi Y.,
C., a, X, 0 0 1 Yomi Y Yin
fx){ o o .. o D, .. D .. D,

3. Vektoru, kur§ jaieved baze, atrod, nosskot mjin D, <0. Piepemsim, ka
mjin D, =D, <0. Tasnozimg, ka baze jaieved vektors a,, .

4. Vektoru, kurs jaizsledz no bazes, atrod, aprekinot q, :
X
4, =min y_
yin> O
Piepemsim, ka

X

— B [ m

qo =min—=
! yin ymn

y _>0.

mn

m
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Tas nozimg, kano bazes jaizsledz vektors a,
5. Aprekina X'y, ¥, (j=12,.,1, f(x)un D, (j =12, .., n). Jauna atbalstaplana x
bazi veido vektori &, (i=1,2, .., m 1), a, tapec ¢,

=(c;c,;..;c.).
Jauna atbalsta plana bazes koordinates aprékina pec formulam

m u
i = Xi - yin.|'
(=12,.m 1) |
y (5.2.1)
X !
X, =—" I
ymn b
Y. koordinatu aprekinasanai, pamatojotiesuz (5.1.1) , izmanto $adas izteiksmes
m-1
avya+y,a, =a (j=12..n) (5.2.2)
i=1
rg—l
a. yina1' + yrmam = an (523)
i=1
Taka Y, ~0,tadno (5.2.3) iegist
1 'S 0
a =—2& - Q
m ymng a Yin@ 2 (5.2.4)
levieto (5.2.4) vienadiba (5.2.2) . Rezultata iegust
Bl %h Bl o)
- a - a==a. (ij=
av,a+itea, - ana =a (j=12..,n)
jeb
Tlee
agy- —‘81 +—ah a 5.2.5
i=1 J ymn (%] ymn ( )

Taka a (=12 .,m 1), &, veido jauna atbalsta plana bazi, tad no (5.2.5) izriet
C(j=

ka vektoru a (j =1, 2, n) izvirzijuma koeficientus jaungja baze var aprékinat pec
formulam

" u
y” = ylj yin'l'
.
(i=12..m-12) (5.2.6)
|
v !
ynJ =M I
Y b
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Atzimesim, ka Y (=1 2, .., m- 1), Y', ir vienibas vektori.

Linearas .formas vertiba jaunajam atbalsta planam ir

f(x)= 3 cX +C X, (5.2.7)

i=1
So formulu izmanto, lai parbauditu, vai aprekini izdariti pareizi. f(x') atrod pec

formulas;

(%)= f(%)- yy—“Dn (5.2.8)

Vektoru novertgjumi jaunajam atbalsta planam ir
m-1
_ 8 ] ] .
Aj _%Ciyij tCY,-C (j =1 2, ..,n) (5.2.9)

Formulu (5.2.9) izmanto, lai parbauditu, vai aprekini izdariti pareizi. D,
aprekinasanas formulu iegist, ja parveido (5.2.9) , izmantojot (5.2.6) un (5.1.3):

- 1

Qo

D, =

& Y. o Y
Ci yi' |n - ym' =
&y, " Vin !

i=1

— rg—l ym' . 6_
—a Gy, +Cmymj - C - J gciyin +Cmymj B Cng_

i=1

:ém.qyu_c B ymj%cym_c__D - ;/mj Dn

Tatad
D =D. - —ymj D i
i y n (J =1 2 n) (5.2.10)

Tabulas (1) kolonnu, kura atrodas mjin D, =D, <0, sauc par galveno kolonnu, bet

rindu, kuras elementus dalot ir noteikts q,, sauc par galveno rindu. Elementu, kas atrodas
galvenas kolonnas un galvenas rindas krustojuma, sauc par galveno elementu. Tabula 1
galvenais elementsir Y, .

|zpildot Zordana-Gausa izslégsanas metodes vienu soli ar galveno elementu Y., iegist

tadus pasus rezultatus ka ar formulam (5.2.1) , (5.2.6) , (5.2.8) un(5.2.9) . Viena solj,

kura nosaka tabulas 2 elementus, izpilda sadas darbibas: 1) dala tabulas 1 galvenas rindas
elementus ar galveno elementu, 2) aizvieto ar nullém tabulas 1 galvenas kolonnas elementus,
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iznemot galveno elementu, kura jauna vertiba ir skaitlis |, 3) parrekina pargjos tabulas 1.
elementus pec taisnstizra likuma.

Taisnstiira likumu formulé sadi:

jaizveido taisnstiiri, kura viena virsotné atrodas tabulas 1 elements (1), otra virsotng —
elements galvengja rinda (11), tresa virsotne — elements galvenaja kolonna (I11), bet ceturta
virsotné atrodas galvenais elements (1V), tad attiecigo tabulas 2 elementu (I') var aprékinat
péc sadas shemas:

- (5.2.11)

Lietderigi ieverot vel sadu noradijumu, kas izriet no (5.2.11) :

jagalvenaja rinda ir elements 0, tad tam atbilstosas kolonnas elementus tabula 2 ieraksta
bez izmainam, bet, ja galvenaja kolonna ir elements O, tad bez izmainam ieraksta atbilstosas
rindas elementus.

Talak izpilda nakoso iteraciju. Procesu turpinatik ilgi, kamér atrod optimalo planu vai

parliecinas, ka uzdevumam nav atrisinajuma, tapec kalineara forma nav ierobezota

Tabula 2
c ¢ .. C, C .. C .. C., C,
cT | Baze| x, 1 - . J -
Y, Y, Yii Yn yj Y1 Ya
C, a X'l 1 0 0 yllm yllj yll,n—l 0
C, a, X'2 0 1 0 y'2m ylzj y'2,n—1 0
C a X'i 0 0 0 y'im y'ij y'i,n-l 0
Cor |8y [ Xou| 0 0 . 1 Ymum Y, Ym0
c, | a | X, | O 0o .. 0 Yum - Yu o Y 1
f(x)] o o o D, D, D, ©

La atrisinatu linearas programmeésanas uzdevumus, tika uzrakstita datorprogramma,

kuratiks aprakstita nakamaja nodala “Programmas”.
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5.3. Modificeta smpleksa metode

Masu uzdevums (4.7.5), (4.7.6),(4.7.7) atskiras no linearas programmesanas

uzdevumatikai ar diviem vienkarsiem nelineariem nosacijumiem (4.7.7) .
I — (5.3.1)
1

Uzdevuma risinasanai tiek piedavata simpleksa metodes modifikacija, kas balstas uz

Vulfa-Daugaveta metodes.

Sakotngjais plans.

apskatisim x un w koordinasu vértibu ka kaut kadu kombinaciju, nemot vera

n
- o —
nosacijumu @ ayX; =b, - w,
=1

attiecigos v un A elementus defingsim ta, lai w. x4 =0, i =1,m, v, x_=0,
k=1,n (programma 4 =0, i =1m, v, =0 k=1n)

ta ka problema " k=1n ¢ =0,tad g, =1.

par nenulles z elementiem nemsim vertibas
Zé d,x -v, + é ra,te,z =-c, k=1,.,n (programma
i=1 i=1

Z, :'Zé_ dikXi TV, - é_}'iaik)

i=1 i=1

Iteracijas solis.

Katra metodes iteracija ir simpleksa tabulas transformacija, npemot veéra
papildnosacijumus (5.3.1) .

Tie ir japarbauda péc galvenas kolonnas un rindas izveles. (iepriekséja paragrafa
aprakstitas sheémas pec 4. sola). Ir pieradits’, ka tabulas transformacija nav iespgjama
papildnosacijumu dgl, tad mes iegastam uzdevuma atrisinajumu. Algoritms beidz savu darbu,
kad vektora z komponensu vértibas biis vienadas ar nulli.

Lai atrisinatu misu uzdevumu, tika uzrakstita kvadratiskas programmesanas

datorprogramma. ST programma parbauda, vai matricas D galvenie minori ir pozitivi.

1 o .
Jayraser B. A. Momudukamus merona Bynda. Kypnan BblUMCIEIbHOW MaTeMaTHKd M MaTeMaTHYECKOW
¢buzuku, 506 Ipp.



6. Programmas

6.1. Linearas programmeésanas uzdevuma risinasanas programma

Matematiska sistema Maple lauj ar simpleksa algoritma palidzibu maksimizét vai
minimizet linearu merka funkciju pie lineariem nosacijumiem, tas ir risinat linearas
programmesanas uzdevumu. Uzdevumu (4.7.5) ,(4.7.6) var risinat ar tadu simpleksa
algoritmu, kurs ir papildinats ar nosacijumiem (4.7.7) . Ta ka sie nosacijumi ir nelineari, tad
simpleksa algoritmu, kas ir iebavets programma Maple, kvadratiskas programmesanas
uzdevumarisinasanal izmantot nevar.

Linearas programmgsanas uzdevuma risinasanas programma ir uzrakstita ar merki, lai
varétu velak to modificét par kvadratiskas programmésanas uzdevuma risinasanas
programmu.

Turpmak apskatisim linearas programmésanas uzdevuma risinasanas programmu

dazados linearas programmesanas uzdevumu piemeros.

1. uzdevums
f =-5x,+2x, ® max

i- X +X,£-3 (6.1.1)
12x, +3x, £15

Parveidosim teksta formata doto uzdevumu, lai turpmak varétu apstradat ar linearas

programmésanas uzdevuma risinasanas programmu’?2.  lpielikuma ir attéloti pirma

uzdevuma dati un to struktira

Linearas programméianas uzdevuma risinasanas program x|

CADiplomdarhs'program'\ LP UL . txt -

6.1.1.att. Mazais programmeas logs

Atverot programmu 23.pielikuma, paradas logs, kas ir redzams 6.1.1.attéla, kuru
turpmak teksta sauksim par mazo programmas logu. 6.1.1.atéla izveloties pogu “Radit

! Microsof Visual Basic Help
2 Visual Basic 6.0: Ilep. ¢ auri. - CI16.: BXB-IlerepGypr, 2003
3 http://www.freevbcode.com/listcode.asp?Category=7
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opcijas’, paradas lielaks logs, kas ir redzams 6.1.3.attéla, ko nosauksim par paplasinato logu.
Saja loga ir redzams, kadas izvélnes ir pec noklusgjuma. Ar pogu “Aprekinat” turpmak veiks
datu parbaudi, vai ir tada datu struktiiraka 1.pielikuma, ka ari nepieciesamos aprekinus, bet ar
pogu “Atvert” var izmantot tikai gadijuma, kad ir bijusi pielietota poga “Aprekinat”. Poga
“lziet” ir nepieciesama, lai varétu iziet no linearas programmgésanas uzdevuma programmas,
ka arT var saglabat visas nepieciesamas darba burtnicas. Saja 6.1.1.attéla ir redzams adreses
logs, kura ir noradits, kur atrodas pirma uzdevuma dati. Kad lietotajs izvélas pogu
“Aprekinat” vai “Atvert”, tad programma veic parbaudi, va lietotajs ir ievadijis korektu
adresi un faila nosaukumu, kura glabajas pirma uzdevuma dati. Ja kada no parbaudem ir
atrasta klida, tad lietotajam tiek pazinots klidu zinojums, pieméram, 6.1.2.attéla.

Kladu zipojums x|

Q Mav korekti ievadta faila atrafands adresel

6.1.2.att. Kladu zinojums

Linearas programmésanas uzdevuma risindsanas |
GiDiplomdarbs'program\LP UL . txt j

~ Ko izvadit?

I Merdciju skaitu katrd etapd

[T Pirmds un pedaids iterdcijas rezultdin
W Fisu iterdciju rezulidtus

W Duald uzdevima rezultat

[T Rads atrisindjumi sinojumus

W Adirisingiuma radi paligrezindgmos

 Pirmd etapa resultdty

O Oird etapa rezulidtu

& Pirmd un otrd etapa rezulidtu

6.1.3.att. 1.uzdevuma paplasinatais programmas logs
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Ja 6.1.3.atela izvelne “Visu iteraciju rezultatus’ tiks izvéléta, tas nozimg, ka tiks
izvaditas visu iteraciju tabulas, bet, ja ta netiks izvéléta, tad tiks izvadits tikai pirmas un
pedejas iteracijas rezultats, jo bus aktivizéta izvélne “Pirmas un pedgjas iteracijas rezultatu”.

Par pirmo etapu uzskata paliguzdevumu, kura maksimize jaunu merka funkciju h, kurai
nezinamo skaits ir vienads sakotngja uzdevuma negativo koeficientu skaitu un bazes mainigos
izsaka ar citiem mainigajiem, kas nav ieklauti bazg.

Par otro etapu uzskata uzdevumu, kad sakotngja uzdevuma ir vismaz viens negativs
koeficients b, tad sim uzdevumam ir nepieciesams izveidot paliguzdevuma tabulu, ka ari
sakotngja uzdevuma mérka funkcija tiek izteikti tie mainigie, kas ir ieklauti baze. Ja sakotngja
uzdevuma nav negativu b koeficientu, tad probléemartiek risinatatikai otrgja etapa.

Ja 6.1.3.atela izvelne “Duala uzdevuma rezultatu” tiks izvéléta, tas nozimg, ja
uzdevumam ir 2.etapa iteraciju rezultatu tabulas, tad no pedgjas tabulas tiks nolasits duala
uzdevuma atrisinajums, bet, ja ir tikai 1.etapa iteraciju rezultatu tabulas, tad netiks izvadits
duala uzdevuma atrisinajums.

Ja 6.1.3.atela izveélne “Pirma un otra etapa rezultatu” tiks izveléta, tas nozime, ka
uzdevumam tiks izvaditas gan pirma, gan art otra etapa iteraciju rezultatu tabulas, bet ir
iespejams izveleties, lai izvaditu tikai pirma etapa iteraciju rezultatu tabulas, tad izvélas
izvelni “Pirma etapa rezultatu”, bet lai izvaditu tikai otra etapa iteraciju rezultatu tabulas, tad
izvelas izvelni “Otra etapa rezultatu”. Ja tiks izveléta izvelne “Pirma etapa rezultatu”, tad
izvelni “Duala uzdevuma rezultatu” nebts iespejams izvéléties. Lai izvaditu tikai otra etapa
iteraciju rezultatu tabulas, tad izvelas izvelni “Otra etapa rezultatu”.

Ja 6.1.3.attela izvelne “Atrisinajuma radit palignezinamos’® tiks izveleta, tas nozime, ka
atrisinajuma tiks izvaditi gan pamatmainigie, gan paligmainigie, Ja netiks izveleta izvelne
“Atrisinajuma radit palignezinamos’, tad atrisinajuma tiks izvaditi tikai pamatmainigie. Ja
tiks izveleta izvelne “Pirma etapa rezultatu”, tad izvélne “Atrisinajuma radit palignezinamos’
tiks aktivizéta un $o nebiis iespéjams atslegt. Ja tiks izveleta izvelne “Pirma un otra etapa
rezultatu” un uzdevumam ir 1. etaps, tad 1. etapa rezultatu tabula tiks izvaditi gan
pamatmainigie, gan paligmainigie.

Turpinasim analizét 1.uzdevuma problemu.

Lai varétu veikt aprekinus, ir nepieciesams nospiest pogu “Aprekinat” un dati tiek
saglabati speciala datu faila.

1.uzdevuma ir negativs viens b koeficients. So uzdevumu ir nepieciesams sakt risinat ar
1. etapu, t.i., paliguzdevumu. Ja, maksimizgjot paliguzdevuma mérka funkciju, rezultata
iegist 0, tas nozimg, ka sakotngjam uzdevumam ir atrisinajums, bet ja nav atrisinajuma, tad
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tiek izvadits zinojums: “Uzdevumam nav atrisinajuma, jo sakotngjam uzdevumam planu kopa
ir tuksa.”

Lai izvaditu rezultatus MS Excel vidg, pielietosim pogu “Atvert”, kura izvada datus pec
ieprieks uzstaditam prasibam. Pec tam nepieciesams aizvert programmas logu, ko var izdarit
nospiezot pogu “lziet”. Jatiek nospiesta poga “lziet”, tad tas ir nepieciesams, lai datus varétu
saglabat, ka ar1 velak vargtu gan apskatit, gan ari apstradat MS Excel vide. ST uzdevuma 1.
etapa atrisinajums ir apskatams 2.pielikuma, bet 3.pielikuma ir redzams 2.etapa atrisinajums.

2.uzdevums
f =6x +2x, ® max

i-12x +3x,£6

t-10x +2x, £9

1-3x +x,£5

(6.1.2)

Parveidosim teksta formata doto uzdevumu, lai turpmak varétu apstradat ar linearas

programmgsanas uzdevuma programmul.

GiDiplomdarhs'program'\LP U2 . txt j

Radit opcijas Aprégcm&tl Atvert | Iziet |

6.1.4. att. 2.uzdevuma mazais logs
2.uzdevumam izmantosim mazo logu 6.1.4.attela un sleptas izvelnes— 6.1.3. attéla.
Ja 2.uzdevuma datu struktarai tiks izmantoti 4.pielikuma attélotie dati un tiks pielietota
poga“Aprekinat”, tad tiks izvadits 6.1.5. attéla kladu zinojums.

Kladu zipojums x|

Matricas & kalannu skaits nav viendds ar vekkora © elementu skaitu!
Wisds matricas A rindds elementu skaits nay viendds!

6.1.5. att. 2.uzdevumakladu zinojums
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Ja 2.uzdevuma datu struktarai tiks izmantoti 5.pielikuma attélotie dati un tiks pielietota
poga “Aprekinat”, tad tiks izvadits 6.1.6. attéla klidu zinojums.

Kladu zipojums x|

Q Matricas & rindu skaits nawv wiendds ar vektora b elementy skaitu!

6.1.6. att. 2.uzdevumaklidu zinojums

Ja 2.uzdevuma datu struktarai tiks izmantoti 6.pielikuma attélotie dati un tiks pielietota
poga “Aprekinat”, tad tiks izvadits 6.1.7. attéla klidu zinojums.

Kladu zipojums x|

Q Matricas & kolonnu skaits nay viendds ar vekhora © elementu skaitu!

6.1.7. att. 2.uzdevumakliadu zinojums

Ja 2.uzdevuma datu struktiirai tiks izmantoti 7.pielikuma attélotie dati, tad netiks
izvadits kladu zinojums un programma veiks aprékinus. Veicot aprekinus, programma ir
konstatgjusi, ka uzdevumam nav atrisinajuma un izvada zinojumu 6.1.8.attéla.

x

Q Izdewumarm nay atrisingjuma, jo mérka funkcija it neierobeZota no augsas.

6.1.8. att. 2.uzdevuma 2.etapa klidu zinojums

No 6.1.8. atéla varam secinat, ka 2.etapa pedgja iteracija eksiste kada kolonna, kura visi

elementi ir negativi, tatad uzdevumam nav atrisinajuma, jo mérka funkcija ir neierobezota no
augsas.

Lai izvaditu rezultatus MS Excel vidg, pielietosim pogu “Atvért”, kura izvada datus pec
ieprieks uzstaditam prasibam. Pec tam nepieciesams aizvert programmas logu, ko var izdarit
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nospiezot pogu “lziet”. Ta ir nepieciesams dartt, lai varétu saglabat, lai velak varétu gan
apskatit, gan art apstradat MS Excel vide. ST uzdevuma 2.etapa atrisinajums ir apskatams
8.pielikuma.

3. uzdevums
f =3x,+2x, ® max
ix +2x,£6
{ 2X, + X, £8 (6.1.3)
: - X, +Xx,£1
1 x, £2
Parveidosim teksta formata doto uzdevumu, lai turpmak varétu apstradat ar linearas

programmgsanas uzdevuma programmu. 9.pielikuma ir attéloti 3.uzdevuma dati.

Linearas programmésanas uzdevuma risindsanas |

:I._,_..:?‘;_:_-I__',:":‘ 3 _EI
GiDiplomdarbs'program'\LP U3 . txt j

Siept opcijas Apréjcm&tl Atvert | Iziet

~ Ko izvadit?

W Iterdciju skaitu katrd etapd

[T Pirmds un pedaids iterdcijas rezultdin
W Fisu iterdciju rezulidtus

™ Duald uzdevuma rezultat

W Rads atrisindjumi sinojums

W Adirisingiuma radi paligrezindgmos

 Pirmd etapa resultdty

& Oird etapa rezulidtu

O Pirmd un otrd etapa rezulidtu

6.1.9.att. 3.uzdevuma paplasinatais programmas logs
Ja 6.1.9.atela izvelne “lteraciju skaitu katra etapa” tiks izvéléta, tas nozime, ka tiks
izvadits iteraciju skaits katra etapa, bet, ja $1 izvelne netiks aktivizeta, tad netiks izvadits

iteraciju skaits katra etapa.
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Ja 6.1.9.attela izvelne “Radit atrisinajumu zinojumus” tiks izvéléta, tas nozime, ka tiks
raditi katra etapa atrisinajumu zinojumi, pieméram, 6.1.10.attéla. Jatiks vai ir izvélétaizvelne
“Iteraciju skaitu katra etapa”, tad atrisinajumu zinojumos art tiks izvadits iteraciju skaits katra
etapa, bet, ja tiks vai art jau ir izvéléta izvélne “Duala uzdevuma rezultatu” un uzdevumam
2.etapa ir atrisinajums, tad ari tiks izvadits zinojums ar duala uzdevuma atrisinajumu.

Pec tam, kad poga “Aprekinat” ir tikusi izveleta, tiek izvadits 6.1.10.attéls. Lai varétu
veikt aprekinus, ir nepieciesams nospiest pogu “Aprekinat”, un dati tiek saglabati speciala
datu faila.

x

zdesumam ir atrisingjums
Iterdciju skaits v 3

#f= 12 6666666656667
*xl= 3.333333333333335
Fyi= 1.3333333533333353

*3= 0
Fd= 0
HEs o
*of= BEEGEEEEEEEGGE T

6.1.10. attels. 3.uzdevuma 2.etapa atrisinajuma zinojums

Lai izvaditu rezultatus MS Excel vidg, pielietosim pogu “Atvert”, kura izvada datus pec
ieprieks uzstaditam prasibam. Pec tam nepieciesams aizvert programmas logu, ko var izdarit
nospiezot pogu “lziet”. Ta ir nepieciesams dartt, lai varétu saglabat, lai velak varétu gan
apskatit, gan art apstradat MS Excel vide. ST uzdevuma 2.etapa atrisinajums ir apskatams
10.pielikuma.

6.2. Kvadratiskas programmesanas uzdevuma risinasanas programma

lepriekséja nodala tika apskatita linearas programmésanas uzdevuma risinasanas
programma, un pievienojot papildus nosacijumus, varam risinat kvadratiskas programméesanas
uzdevumus. Kvadratiskas programmgésanas uzdevuma risinasanas programmas pogas un
izvelnes, kas saglabajusas no linearas programmesanas uzdevuma risinasanas programmas, ir
aprakstitas iepriekseja nodala, ka ari tiks aprakstitas papildus iespgjas. Saja nodala tiks
apskatiti tris uzdevumi.
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1. uzdevums

3 3
=aa di; X x; ® min
i=1 j=1
10£x £1, =13 (6.2.1)
L
|
lé.xu =1
1 j=1
kur
wll d12 d 9 é’ 2 OO
ngdﬂ d, d, ;_gz 1 0+

d31 d32 33 00 15
ﬂ (%]

Parveidosim teksta formata doto uzdevumu, lai turpmak varétu apstradat ar kvadratiskas
12 3

progranmésanas uzdevuma risinasanas programmu-, 11.pielikuma ir atteloti pirma

uzdevuma dati.

Gi\Diplomdarhs'programt\ KEVP] .txt ;I

6.2.1.att. Mazais programmeas logs

Atverot programmu, paradas mazais programmas logs, kas ir redzams 6.2.1.attéla.
6.2.1.attela izveloties pogu “Radit opcijas’, paradas paplasinatais logs, kas ir redzams
6.2.3.attela. Saja loga ir redzams, kadas izvelnes ir pec nokluszjuma. Ar pogu “Aprekinat”
turpmak veiks datu parbaudi, vai ir tada datu struktara ka 11.pielikuma, ka art nepieciesamos
aprekinus, bet ar pogu “Atvert” var izmantot tikai gadijuma, kad ir bijusi pielietota poga
“Aprekinat”. Bet poga “lziet” ir nepieciesama, lai vargtu iziet no linearas programmesanas
uzdevuma programmas, ka ari var saglabat visas nepieciesamas darba burtnicas. Saja
6.2.1.attela ir redzams adreses logs, kura ir noradits, kur atrodas pirma uzdevuma dati. Kad
lietotajs izvélas pogu “Aprekinat” vai “Atvert”, tad programma veic parbaudi, vai lietotajs ir
ievadijis korektu adresi un faila nosaukumu, kura glabajas pirma uzdevuma dati. Ja kada no
parbaudem ir atrasta kluda, tad lietotajam tiek pazinots Kladu zipojums, pieméram,
6.2.2.attela.

! Microsof Visual Basic Help
2 Visual Basic 6.0: Ilep. ¢ auri. - CI16.: BXB-IlerepGypr, 2003
3 http://www.freevbcode.com/listcode.asp?Category=7

42



http://www.freevbcode.com/listcode.asp?Category=7

Kiadu zipojums x|

Q Matrica O nav pozikivi definital

6.1.2.att. Kladu zinojums

Ledix

éSIEpI opcijas | Apre!‘jcimitl Atvert | fziet

-~ Ko izvadit?

I Herdciju skaitu katrd etapd

W Pirmds un pedaids iterdcijas rezultdty
I Fisu iterdciju rezulidtus

I Rads atrisindjumi Zinojumus

W Atrisindjuma radit palighezindmos

" Pirmd etapa rezultdty

O Otrd siapa rezuiiaiu

& Firmd un otrd etapa rezuliiiy

6.2.3.att. 1.uzdevuma paplasinatais programmas logs

Salidzinot 6.2.3.atelu ar 6.1.3. attelu, ir redzams, ka ir izslégta izvélne “Duala
uzdevuma rezultatu”. Ja 6.2.3.attéla sakotngji ir aktivizéta izvélne “Pirmas un pedejas
iteracijas rezultatu”., bet 6.2.3. attéla ir aktivizetaizvelne “Visu iteraciju rezultatus’.

Ja tiks izslegta izvélne “Atrisinajuma radit paligmainigos’, tad 2.etapa rezultata tiks
izvaditi X, i =1,n.

Ta ka 6.2.2. atéla tiek izvadits kladu zinojums par to, ka matrica D nav pusdefinita, bet

tas nozime, ka neizpildas bitisks nosacijums.
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2. uzdevums

i=1 j=1

10£x £1, i=15 (6.2.2)

L s

l o

jax=1

=1

kur

8@111 d, diy dy 00 8@9 2 9 11 409
Qd21 d, dy d,, dy=+ (;2 11 0 -1 29 -

D=fdy dy dy dy d=§9 0 119 0 737
¢d, d, d, d, dg+ ¢ll -1 0 118 45-
€y, dy, dy dy depy $40 20 73 45 11215

Parveidosim teksta formata doto uzdevumu, lai turpmak varétu apstradat ar kvadratiskas
programmgsanas uzdevuma risinasanas programmu. 12.pielikuma ir attéloti 2.uzdevuma dati,
kur ir dots sistémas vienadojumu skaits, ko apzimésim ar y, un matrica A ir nevienadibu

forma. , iznemot pedgjasy rindasir vienadojumu forma.

GiDiplomdarhs'programt\ KKVP2 .txt j

Siept opcijas Apréjcm&tl Atvert | fziet

-~ Ko izvadit?

I Herdciju skaitu katrd etapd

W Pirmds un pedaids iterdcijas rezultdty
I Fisu iterdciju rezulidtus

I Rads atrisindjumi Zinojumus

W Atrisindjuma radit palighezindmos

" Pirmd etapa rezultdty

O Otrd siapa rezuiiaiu

& Firmd un otrd etapa rezuliiiy

6.2.3.att. 2.uzdevuma paplasinatais programmas logs



Ta ka 2.uzdevuma ir viens vienadojums, t.i., X +X, +X +X,+X =1, tad to
kvadratiskas programmgesanas programma parveido par divam nevienadibam, t.i.,

IX X+ X+ X, + X £

DX X X+ X, X3 1 (8.2.3)
jeb

IX+X +X, +X, +X. £1

TR TN T T (6.2.4)

%— X - X - X3- X, - X £-1

2. uzdevuma l.vienadojuma vieta tagad bus divas nevienadibas un uzdevums bis
jarisinaar 1.etapu, jo tagad vektora b viena komponente ir negativa.

Lai varétu veikt aprekinus, ir nepieciesams nospiest pogu “Aprekinat”, un dati tiek
saglabati speciala datu faila.

Lai izvaditu rezultatus MS Excel vidg, pielietosim pogu “Atvert”, kuraizvada datus pec
ieprieks uzstaditam prasibam. Pec tam nepieciesams aizvert programmas logu, ko var izdarit
nospiezot pogu “lziet”. Ta ir nepieciesams dartt, lai varétu saglabat, lai velak varétu gan
apskatit, gan art apstradat MS Excel vide. ST uzdevuma 1. etapa atrisinajums ir apskatams
13.pielikuma, bet 14.pielikuma ir redzams 2.etapa atrisinajums.

3. uzdevums

Rigas Fondu Birza® tiek pardotas akcijas. Apskatisim “Eesti Telekom”, “Latvijas
Gaze’, “Harju Elekter”, “Vilniaus Vingis’, “SAF tehnika’, “Pieno zvaigzdés’ akciju cenas no
2005. gada 2.maija lidz 2006. gada 7.majam, ka ir veikts pienemums, ka siem 6
uznémumiem gada laika netiek maksatas dividendes. Ir nepieciesams atrast minimalo tirgus
portfeli, kuru var veidot tikai no ieprieks mingto uznpémumu akcijam.

15.pielikuma ir redzamas akciju vidgjas cenas nedela. Sts cenas tika aprekinata

kopgjais apgrozijumu nedela

videja akeljas cena=——"" & saitu nedela (6.2.5)

16.pielikuma ir aprekinats akciju ienesigums ar formulu 2.2.1, ka art 17.pielikuma
kovariacijas matrica ar formulu 2.3.10.

Tad no 2.4. nodalas varam uzrakstit sekojosu minimizacijas uzdevumu

! http://market.lv.omxgroup.com/?pg=stats& lang=Ilv
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0E£x £1, i=16 (6.2.6)

kur matricas D elementi ir 16.pielikuma un X ir i-ta vertspapira svars portfelt.
Parveidosim teksta formata doto uzdevumu, lai turpmak varétu apstradat ar
kvadratiskas programmesanas uzdevuma risinasanas programmu. 17.pielikuma ir
atteloti 3.uzdevuma dati.

Siept opcijas Aprﬂcm&t Atvert | fziet

-~ Ko izvadit?

W Jterdciju skaitu katrd etapd

W Pirmds un pedaids iterdcijas rezultdty
I Fisu iterdciju rezulidtus

W Radt atrisindjumi Zinojumus

W Atrisindjuma radit palighezindmos

" Pirmd etapa rezultdty
O Otrd siapa rezuiiaiu

& Firmd un otrd etapa rezuliiiy

6.2.4.att. 3.uzdevuma paplasinatais programmas logs

Lai varétu veikt aprekinus, ir nepieciesams nospiest pogu “Aprekinat”, ka ari tiek
izvaditi gan pirma etapa zinojums — 19.pielikuma, gan otra etapa zinojums — 20.pielikuma.
Dati tiek saglabati speciala datu faila.

Lai izvaditu rezultatus MS Excel vidg, pielietosim pogu “Atvért”, kura izvada datus pec
ieprieks uzstaditam prasibam. Pec tam nepieciesams aizvert programmas logu, ko var izdarit
nospiezot pogu “lziet”. Ta ir nepieciesams dartt, lai varétu saglabat, lai velak varétu gan
apskatit, gan arT apstradat MS Excel vide. ST uzdevuma 1. etapa atrisinajums ir apskatams
21.pielikuma, bet 22.pielikuma ir redzams 2.etapa atrisinajums.

46



Secinajumi

Saja diplomdarba tika izstradata gan teorétiska, gan praktiska dala. Vulfa — Daugaveta
metode tika pielietota diplomdarba izstradg, lai noteiktu minimalo investora portfeli.

Diplomdarba tika apskatits tirgus portfela minimizacijas uzdevums, kas tika reducgts uz
linearas programméesanas uzdevumu ar daziem nelineariem nosacijumiem. Modificgts
simpleksa algoritms tika piedavats uzdevuma risinasanai. Tika izstradata speciala
programmatiira uzstadita uzdevuma atrisinasanai.

3. kvadratiskas programmgsanas uzdevuma 2.etapa rezultats ir salidzinats ar Microsoft
Excel paliglidzekli “ Solver”, un rezultati sakrita.

Diplomdarba izstradasanas laika paradijas laba iespéja pielietot universitaté iegatas
teorétiskas zinasanas dazados prieksmetos praktisko uzdevumu risinasanai. Tika ar1 apgiiti
teorijas papildjautajumi par vertspapiru portfeliem, ka art padzilinatas praktiskas iemanas

darba ar Microsoft Visual Basic, Microsoft Excel.
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Pielikumi
1. pielikums

Pirmaislinearas programmeésanas uzdevuma ievadamo datu piemers

Transponets vektors cir

-5 2.
Matrica A ir
(-1 1)
(2 3).

Transponets vektors b ir
(-3 15).

2. pielikums

Pirma linearas programmesanas uzdevuma 1.etapa rezultati

baze h x1 X2 x3 x4 ul b
ul 0 1 -1 -1 0 1 3
x4 0 2 3 0 1 0 15

h 1 -1 1 1 0 0 -3

baze h x1 X2 x3 x4 ul b
x1 0 1 -1 -1 0 1 3
x4 0 0 5 2 1 -2 9

h 1 0 0 0 0 1 0

Uzdevumam ir atrisinajums
*h=0

*x1=3

*x2=0

*x3=0

*x4=9

*ul=0
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3. pielikums

Pirma linearas programmesanas uzdevuma 2.etapa rezultati

baze f x1 X2 x3 x4 B
x1 0 1 -1 -1 0 3
x4 0 0 5 2 1 9

f 1 0 3 5 0 -15

Uzdevumam ir atrisinajums

*f=-15
*x1=3 *x3= 0
*x2=0 *x4= 9

Dualajam uzdevumam ir atrisinajums

*g=-15
*y1=5 *y3= 0
*y2=0 *y4= 3

4. pielikums

Otra linearas programmesanas uzdevuma pirmais nepareizi ievadito datu piemers

Transponets vektors cir

(6 2).
Matrica A ir
(-12 3)
(-10 2 1)
(-3 1).

Transponets vektors b ir
(6 9 5).
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5. pielikums

Otra linearas programmesanas uzdevuma otrais nepareizi ievadito datu piemers

Transponets vektors cir

(6 2).
Matrica A ir
(-12 3)
(-10 2)
(-3 1).

Transponets vektors b ir
(6 9).

6. pielikums

Otra linearas programmesanas uzdevuma tresais nepareizi ievadito datu piemers

Transponets vektors cir

(6 2 1).
Matrica A ir
(-12 3)
(-10 2)
(-3 1).

Transponets vektors b ir
(6 9 5).
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7. pielikums

Otra linearas programmesanas uzdevuma pareizi ievadits datu piemers

Transponets vektors cir

(6 2).
Matrica A ir
(-12 3)
(-10 2)
(-3 1).

Transponets vektors b ir
(6 9 5).

Otra linearas programmesanas uzdevuma 2.etapa rezultati

baze f x1 X2 x3 x4 x5 B
X3 0 -12 3 1 0 0 6
x4 0 -10 2 0 1 0 9
x5 0 -3 1 0 0 1 5

f 1 -6 -2 0 0 0 0

Uzdevumam nav atrisinajuma, jo mérka funkcijair neierobezota no augsas.
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Transponets vektors cir

Matrica A ir
1 2)
(2 1)
(-1 1)
(0] 1).

9. pielikums

Tresa linearas programmeésanas uzdevuma ievadamo datu piemers

(3

2).

Transponets vektors b ir

(6 8 1 2).
10. pielikums
Tresa linearas programmesanas uzdevuma 2.etapa rezultati

baze f x1 X2 x3 x4 x5 X6 b
X3 0 1 2 1 0 0 0 6
x4 0 2 1 0 1 0 0 8
x5 0 -1 1 0 0 1 0 1
X6 0 0 1 0 0 0 1 2
f 1 -3 -2 0 0 0 0 0
baze f x1 X2 x3 x4 x5 X6 b
x3 0 0 1 12 1 - 12 0 0 2
x1 0 1 1/2 0 1/2 0 0 4
x5 0 0 1 12 0 1/2 1 0 5
X6 0 0 1 0 0 0 1 2
f 1 0 - 12 0 1 12 0 0 12
baze f x1 X2 x3 x4 x5 X6 b
X2 0 0 1 2/3 - 13 0 0 1 1/3
x1 0 1 0 1/3 2/3 0 0 3 1/3
x5 0 0 0 -1 1 1 0 3
X6 0 0 0 2/3 1/3 0 1 2/3
f 1 0 0 1/3 1 1/3 0 0 12 2/3




Uzdevumam ir atrisinajums
Iteraciju skaitsir 3

*f=12 2/3

*x1=3 1/3 *x4=0
*x2=1 1/3 *x5=3
*x3=0 *x6=2/3

11. pielikums

Pirma kvadratiskas programmesanas uzdevuma ievadamo datu piemers

Sistemas vienadojumu skaitsir 1.

Transponets vektors cir
(0 0 0.

Matrica A ir
(10 0
(01 0
(0 01
11 1.

MatricaD ir
@20
210
(00 1.

Transponets vektors b ir
(111 1.



12. pielikums

Otra kvadratiskas programmesanas uzdevuma ievadamo datu piemers

Sistemas vienadojumu skaitsir 1.
Transponets vektors cir

(0 0 00 0.

Matrica A ir

(1 0 000

(01 000

(00 100

(00 010

(00 001

11 111).

MatricaD ir

(29 2 9 11 40)
(2 11 0 -1 29)
(9 0 119 0 73)

1 -1 0 118 45)
(40 29 73 45 1121).
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13. pielikums

Otra kvadratiskas programmesanas uzdevuma 1.etapa rezultati
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baze w7 vl v2 v3 v4 v5
wl | 0.283176492 | 0.024238231 | -0.017606665 | -0.003022961 | -0.003608606 0
w2 | 0.632924148 |-0.017606665| 0.019807139 | -0.001327749 | -0.000872726 0
w3 | 0.041491787 | -0.003022961 | -0.001327749 | 0.004255973 | 9.47367E-05 0
w4 | 0.042407574 |-0.003608606 | -0.000872726 | 9.47367E-05 | 0.004386594 0
wb 0 0 0 0 0 0
w6 1 0 0 0 0 0
v5 |-54.26598035 | -0.434921656| -0.10080842 | -0.352543823 | -0.111726102 1
x2 |-0.632924148| 0.017606665 | -0.019807139 | 0.001327749 | 0.000872726 0
L7 |-14.97222206| 0.283176492 | 0.632924148 | 0.041491787 | 0.042407574 0
x3 [-0.041491787| 0.003022961 | 0.001327749 | -0.004255973 | -9.47367E-05 0
x4 |-0.042407574 | 0.003608606 | 0.000872726 | -9.47367E-05 | -0.004386594 0
x1 |[-0.283176492|-0.024238231| 0.017606665 | 0.003022961 | 0.003608606 0
h 0 0 0 0 0 0
baze L1 L2 L3 L4 L5 L6
wil |-0.024238231| 0.017606665 | 0.003022961 | 0.003608606 0 0
w2 | 0.017606665 |-0.019807139| 0.001327749 | 0.000872726 0 0
w3 | 0.003022961 | 0.001327749 | -0.004255973 | -9.47367E-05 0 0
w4 | 0.003608606 | 0.000872726 | -9.47367E-05 | -0.004386594 0 0
wb 0 0 0 0 0 0
w6 0 0 0 0 0 0
v5 | 0.434921656 | 0.10080842 | 0.352543823 | 0.111726102 -1 0
x2 |-0.017606665 | 0.019807139 | -0.001327749 | -0.000872726 0 0
L7 |-0.283176492|-0.632924148| -0.041491787 | -0.042407574 0 -1
x3 |-0.003022961 |-0.001327749| 0.004255973 | 9.47367E-05 0 0
x4 |-0.003608606 | -0.000872726| 9.47367E-05 | 0.004386594 0 0
x1 | 0.024238231 |-0.017606665 | -0.003022961 | -0.003608606 0 0
h 0 0 0 0 0 0
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baze L7 z1 z2 z3 z4 z5
wil 0 -0.024238231| 0.017606665 | 0.003022961 | 0.003608606 0
w2 0 0.017606665 | -0.019807139 | 0.001327749 | 0.000872726 0
w3 0 0.003022961 | 0.001327749 | -0.004255973 | -9.47367E-05 0
w4 0 0.003608606 | 0.000872726 | -9.47367E-05 | -0.004386594 0
wb 0 0 0 0 0 0
w6 0 0 0 0 0 0
v5 0 0.434921656 | 0.10080842 | 0.352543823 | 0.111726102 -1
X2 0 -0.017606665| 0.019807139 | -0.001327749 | -0.000872726 0
L7 1 -0.283176492 | -0.632924148 | -0.041491787 | -0.042407574 0
X3 0 -0.003022961 | -0.001327749 | 0.004255973 | 9.47367E-05 0
x4 0 -0.003608606 | -0.000872726 | 9.47367E-05 | 0.004386594 0
x1 0 0.024238231 | -0.017606665 | -0.003022961 | -0.003608606 0
h 0 0 0 0 0 0
baze ul b

wil |-0.283176492 | 0.716823508

w2 |-0.632924148| 0.367075852

w3 |-0.041491787 | 0.958508213

w4 |-0.042407574 | 0.957592426

w5 0 1

w6 -1 0

v5 | 54.26598035 | 54.26598035

x2 | 0.632924148 | 0.632924148

L7 | 14.97222206 | 14.97222206

x3 | 0.041491787 | 0.041491787

x4 | 0.042407574 | 0.042407574

x1 | 0.283176492 | 0.283176492

h 1 0
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Uzdevumam ir atrisinajums

*f=0
*x1=0.515936092
*x2=0.127739289
*x3=0
*x4=0.025144388
*x5=0.172097011
*x6=0.159083219

*w1=0.484063908
*w2=0.872260711
*w3=1
*w4=0.974855612
*w5=0.827902989
*w6=0.840916781
*w7=0

*w8=0

*v1=0

*v2=0
*v3=0.00064926

*v4=0
*v5=0
*v6=0
*L1=0
*L2=0
*L3=0
*L4=0
*L5=0
*L6=0
*L7=0
*.8=0.000283025
*z1=0
*72=0
*z3=0
*z4=0
*z5=0
*76=0
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Otra kvadratiskas programmesanas uzdevuma 2.etapa rezultati

14. pielikums

baze f x1 X2 X3 x4 x5 wl
wil 0 0 0 0 0 -0.434921656 1
w2 0 0 0 0 0 -0.10080842 0
w3 0 0 0 0 0 -0.352543823 0
w4 0 0 0 0 0 -0.111726102 0
w5 0 0 0 0 0 1 0
w6 0 0 0 0 0 0 0
v5 0 0 0 0 0 -2085.566652 0
X2 0 0 1 0 0 0.10080842 0
L7 0 0 0 0 0 -54.26598035 0
x3 0 0 0 1 0 0.352543823 0
x4 0 0 0 0 1 0.111726102 0
x1 0 1 0 0 0 0.434921656 0
f 1 0 0 0 0 0 0
baze w2 w3 w4 wb w6 w7 vl
wil 0 0 0 0 0 0.283176492 | 0.024238231
w2 1 0 0 0 0 0.632924148 | -0.017606665
w3 0 1 0 0 0 0.041491787 | -0.003022961
w4 0 0 1 0 0 0.042407574 | -0.003608606
w5 0 0 0 1 0 0 0
w6 0 0 0 0 1 1 0
v5 0 0 0 0 0 -54.26598035 | -0.434921656
X2 0 0 0 0 0 -0.632924148| 0.017606665
L7 0 0 0 0 0 -14.97222206| 0.283176492
x3 0 0 0 0 0 -0.041491787| 0.003022961
x4 0 0 0 0 0 -0.042407574| 0.003608606
x1 0 0 0 0 0 -0.283176492 | -0.024238231
f 0 0 0 0 0 0 0
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baze v2 v3 v4 v5 L1 L2 L3

wl | -0.017606665 | -0.003022961 | -0.003608606 | 0 |-0.024238231| 0.017606665 | 0.003022961
w2 | 0.019807139 | -0.001327749 | -0.000872726 | 0 | 0.017606665 |-0.019807139| 0.001327749
w3 | -0.001327749 | 0.004255973 | 9.47367E-05 | O | 0.003022961 | 0.001327749 | -0.004255973
w4 | -0.000872726 | 9.47367E-05 | 0.004386594 | 0 | 0.003608606 | 0.000872726 | -9.47367E-05
wb 0 0 0 0 0 0 0

w6 0 0 0 0 0 0 0

v5 | -0.10080842 |-0.352543823 |-0.111726102| 1 | 0.434921656 | 0.10080842 | 0.352543823
x2 |-0.019807139 | 0.001327749 | 0.000872726 | 0 |-0.017606665| 0.019807139 | -0.001327749
L7 | 0.632924148 | 0.041491787 | 0.042407574 | 0 |-0.283176492|-0.632924148| -0.041491787
x3 | 0.001327749 | -0.004255973 | -9.47367E-05 | 0 |-0.003022961 |-0.001327749| 0.004255973
x4 | 0.000872726 | -9.47367E-05 | -0.004386594 | 0 |-0.003608606 | -0.000872726| 9.47367E-05
x1 | 0.017606665 | 0.003022961 | 0.003608606 | O | 0.024238231 |-0.017606665 | -0.003022961
f 0 0 0 0 0 0 0

baze L4 L5 L6 L7 z1 z2 Z3

wl | 0.003608606 0 0 0 |-0.024238231| 0.017606665 | 0.003022961
w2 | 0.000872726 0 0 0 | 0.017606665 |-0.019807139| 0.001327749
w3 | -9.47367E-05 0 0 0 | 0.003022961 | 0.001327749 | -0.004255973
w4 | -0.004386594 0 0 0 | 0.003608606 | 0.000872726 | -9.47367E-05
wb 0 0 0 0 0 0 0

w6 0 0 0 0 0 0 0

v5 | 0.111726102 -1 0 0 | 0.434921656 | 0.10080842 | 0.352543823
x2 |-0.000872726 0 0 0 |-0.017606665| 0.019807139 | -0.001327749
L7 | -0.042407574 0 -1 1 |-0.283176492|-0.632924148| -0.041491787
x3 | 9.47367E-05 0 0 0 |-0.003022961 |-0.001327749| 0.004255973
x4 | 0.004386594 0 0 0 |-0.003608606 |-0.000872726| 9.47367E-05
x1 |-0.003608606 0 0 0 | 0.024238231 |-0.017606665| -0.003022961
f 0 0 0 0 1 1 1
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baze z4 z5 b
wl | 0.003608606 0 0.716823508
w2 | 0.000872726 0 0.367075852
w3 | -9.47367E-05 0 0.958508213
w4 | -0.004386594 0 0.957592426
w5 0 0 1
w6 0 0 0
v5 | 0.111726102 -1 54.26598035
X2 | -0.000872726 0 0.632924148
L7 | -0.042407574 0 14.97222206
x3 | 9.47367E-05 0 0.041491787
x4 | 0.004386594 0 0.042407574
x1 |-0.003608606 0 0.283176492
f 1 1 0

Uzdevumam ir atrisinajums

*f=0
*x1=0.283176492
*x2=0.632924148
*x3=0.041491787
*x4=0.042407574
*x5=0

*w1=0.716823508
*w2=0.367075852
*w3=0.958508213
*w4=0.957592426
*wb=1
*w6=0
*w7=0
*v1=0
*v2=0

*v3=0
*v4=0
*v5=54.26598035
*L1=0
*L2=0
*L3=0
*L4=0
*L5=0
*L6=0
*L7=14.97222206
*z1=0
*72=0
*z3=0
*z4=0
*z5=0
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Akciju vidgjas nedelas cenas Rigas Fondu birza

no 2005. gada 2.maija lidz 2006. gada 7.maijam

15. pielikums

Nedelas

Videgjas nedelas cenas (kurs)

AUMUF'S Datums Eesti |Latvijas| Harju |Vilniaus SAF Pieno
Telekom| Gaze | Elekter | Vingis | tehnika |zvaigzdeés

1 2005.05.02-2005.05.08 | 8.09899 | 9.83064 | 13.0884 | 1.4505 | 19.7551 | 1.46876
2 2005.05.09-2005.05.15 | 8.04662 | 9.54942 | 4.98528 | 1.4503 | 19.4506 | 1.45383
3 2005.05.16-2005.05.22 | 8.07743 | 9.56443 | 4.55743 | 1.448 | 19.2097 | 1.45305
4 2005.05.23-2005.05.29 | 8.19646 | 9.56276 | 4.43804 | 1.4481 | 18.7016 | 1.48034
5 2005.05.30-2005.06.05 | 7.58399 | 9.58937 | 4.31975 | 1.447 | 18.3956 | 1.4864
6 2005.06.06-2005.06.12 | 7.48822 | 9.57979 | 4.40936 | 1.4442 | 18.3956 | 1.51668
7 2005.06.13-2005.06.19 | 7.39344 | 9.8338 | 3.72845 | 1.4043 | 17.9755 | 1.5202
8 2005.06.20-2005.06.26 | 7.38665 | 10.4578 | 4.14433 | 1.4047 | 17.9755 | 1.52286
9 2005.06.27-2005.07.03 | 7.38485 | 10.5284 | 4.4445 | 1.379 | 17.9311 | 1.5207
10 2005.07.04-2005.07.10 | 7.35845 | 10.5455 | 4.33359 | 1.303 | 18.0883 | 1.51295
11 2005.07.11-2005.07.17 | 7.32209 | 10.6732 | 4.41718 | 1.3037 | 18.0705 | 1.50656
12 2005.07.18-2005.07.24 | 7.30612 | 10.7194 | 4.51217 | 1.2864 | 18.0497 | 1.50025
13 2005.07.25-2005.07.31 | 7.36691 | 10.4249 | 4.51735 | 1.2934 | 18.1016 | 1.48466
14 2005.08.01-2005.08.07 | 7.36427 | 10.217 | 4.47646 | 1.3119 | 18.1661 | 1.44703
15 2005.08.08-2005.08.14 | 7.35933 | 10.318 | 4.52803 | 1.3177 | 18.1661 | 1.44249
16 2005.08.15-2005.08.21 | 7.35718 | 10.3308 | 4.50809 | 1.3179 | 17.8779 | 1.43689
17 2005.08.22-2005.08.28 | 7.35059 | 10.2803 | 4.49726 | 1.3199 | 18.0606 | 1.43953
18 2005.08.29-2005.09.04 | 7.35351 | 10.4122 | 4.491 | 1.3241 | 18.0703 | 1.39593
19 2005.09.05-2005.09.11 | 7.39529 | 10.5994 | 4.35001 | 1.3886 | 18.4525 | 1.40577
20 2005.09.12-2005.09.18 | 7.3803 | 10.7247 | 4.2985 | 1.4602 | 18.4798 | 1.40597
21 2005.09.19-2005.09.25 | 7.4778 | 10.7301 | 4.32416 | 1.4609 | 18.6649 | 1.402
22 2005.09.26-2005.10.02 | 7.58877 | 10.9104 | 4.31349 | 1.4723 | 18.925 | 1.38867
23 2005.10.03-2005.10.09 | 7.82059 | 11.0692 | 4.45182 | 1.5071 | 19.2088 | 1.37487
24 2005.10.10-2005.10.16 | 7.60973 | 11.4843 | 4.36182 | 1.3838 | 18.872 | 1.36011
25 2005.10.17-2005.10.23 | 7.44633 | 11.5879 | 4.30911 | 1.2923 | 18.8554 | 1.34851
26 2005.10.24-2005.10.30 | 7.37233 | 11.9162 | 4.30737 | 1.2923 | 16.4118 | 1.3657
27 2005.10.31-2005.11.06 | 7.58907 | 12.5021 | 4.30054 | 1.2496 | 16.1854 | 1.34574
28 2005.11.07-2005.11.13 | 7.61696 | 12.735 | 4.25635 | 1.2513 | 16.5464 | 1.36351
29 2005.11.14-2005.11.20 | 7.71739 | 12.7264 | 4.12914 | 1.1851 | 16.5654 | 1.33944
30 2005.11.21-2005.11.27 | 7.75428 | 12.724 | 3.89701 | 1.0642 | 16.5765 | 1.32934
31 2005.11.28-2005.12.04 | 7.75541 | 12.6603 | 3.96648 | 1.1202 | 16.6127 | 1.29369
32 2005.12.05-2005.12.11 | 7.7019 | 12.1474 | 4.05339 | 1.143 | 16.363 | 1.29236
33 2005.12.12-2005.12.18 | 7.55117 | 12.4992 | 4.10704 | 1.1669 | 16.4353 | 1.32175
34 2005.12.19-2005.12.25 | 7.51618 | 12.8565 | 4.04455 | 1.1803 | 16.4179 | 1.31358
35 2005.12.26-2006.01.01 | 7.57787 | 13.7911 | 4.0462 | 1.2526 | 16.4559 | 1.31748
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Videjas nedelas cenas (kurs)

Nedelas X - ) _ )
AUMUP'S Datums Eesti |Latvijas| Harju |Vilniaus SAF Pieno
Telekom| Gaze | Elekter | Vingis | tehnika |zvaigzdeés
36 2006.01.02-2006.01.08 | 7.66677 | 14.4507 | 4.1917 | 1.1743 | 16.7899 | 1.52586
37 2006.01.09-2006.01.15 | 7.7761 | 15.602 | 4.31262 | 1.1585 | 16.7606 | 1.34092
38 2006.01.16-2006.01.22 | 7.75674 | 15.4642 | 4.1864 | 1.1584 | 16.5133 | 1.37627
39 2006.01.23-2006.01.29 | 7.71436 | 15.3016 | 4.14348 | 1.1566 | 16.5086 | 1.36898
40 2006.01.30-2006.02.05 | 7.74556 | 13.9418 | 4.03193 | 1.118 | 16.283 | 1.31909
41 2006.02.06-2006.02.12 | 7.73476 | 14.1653 | 3.873 | 1.0948 | 15.6516 | 1.30407
42 2006.02.13-2006.02.19 | 7.74826 | 13.9947 | 3.96259 | 0.9847 | 15.5093 | 1.2916
43 2006.02.20-2006.02.26 | 7.75006 | 14.0684 | 3.92459 | 0.8904 | 15.5093 | 1.27536
44 2006.02.27-2006.03.05 | 7.76345 | 13.6253 | 3.95459 | 0.9128 | 15.0617 | 1.27876
45 2006.03.06-2006.03.12 | 7.86166 | 13.6877 | 3.89885 | 0.9413 | 14.6566 | 1.28828
46 2006.03.13-2006.03.19 | 7.76494 | 13.4381 | 3.64448 | 1.0353 | 14.2582 | 1.25813
47 2006.03.20-2006.03.26 | 7.81121 | 14.3718 | 3.59783 | 1.1773 | 14.2287 | 1.25812
48 2006.03.27-2006.04.02 | 7.87989 | 14.5806 | 3.93365 | 1.3663 | 14.087 | 1.32574
49 2006.04.03-2006.04.09 | 7.91376 | 14.6447 | 3.91952 | 1.1445 | 13.9491 | 1.32702
50 2006.04.10-2006.04.16 | 7.90308 | 14.9512 | 4.07225 | 1.4446 | 14.0153 | 1.28804
51 2006.04.17-2006.04.23 | 8.11566 | 14.9722 | 3.87529 | 1.449 | 13.9852 | 1.23218
52 2006.04.24-2006.04.30 | 8.15547 | 14.9582 | 3.99875 | 1.4625 | 13.9803 | 1.22439
53 2006.05.01-2006.05.07 | 8.11617 | 14.9728 | 3.86895 | 1.4763 | 13.9441 | 1.18815
Videgjie lielumi 7.65744 | 12.2127 | 4.36423 | 1.2768 | 16.9465 | 1.3779
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Akciju nedelasienesigums

16. pielikums

Nedélasienesigums

Nedelas Eesti Latvijas Harju Vilniaus Pieno
numurs Telekom Gz‘nzje Elek{er Vingis SAF tehnikay Zvaigzdeés
1 -0.00651 -0.02945 | -1.62541 -0.00010 | -0.01566 | -0.01027
2 0.00381 0.00157 -0.09388 | -0.00161 -0.01254 | -0.00054
3 0.01452 -0.00017 -0.02690 0.00006 -0.02717 0.01843
4 -0.08076 0.00278 -0.02738 | -0.00074 | -0.01663 0.00408
5 -0.01279 -0.00100 0.02032 -0.00197 0.00000 0.01996
6 -0.01282 0.02583 -0.18262 -0.02839 -0.02337 0.00231
7 -0.00092 0.05967 0.10035 0.00025 0.00000 0.00175
8 -0.00024 0.00671 0.06754 -0.01861 -0.00248 | -0.00142
9 -0.00359 0.00162 -0.02559 -0.05835 0.00869 -0.00512
10 -0.00497 0.01196 0.01892 0.00059 -0.00098 | -0.00424
11 -0.00219 0.00431 0.02105 -0.01347 -0.00115 | -0.00421
12 0.00825 -0.02825 0.00115 0.00541 0.00286 -0.01050
13 -0.00036 -0.02035 | -0.00913 0.01412 0.00355 -0.02601
14 -0.00067 0.00979 0.01139 0.00440 0.00000 -0.00315
15 -0.00029 0.00124 -0.00442 0.00013 -0.01612 -0.00390
16 -0.00090 -0.00491 -0.00241 0.00150 0.01011 0.00183
17 0.00040 0.01267 -0.00139 0.00320 0.00054 -0.03123
18 0.00565 0.01766 -0.03241 0.04645 0.02072 0.00700
19 -0.00203 0.01168 -0.01198 0.04903 0.00148 0.00014
20 0.01304 0.00050 0.00593 0.00045 0.00992 -0.00283
21 0.01462 0.01653 -0.00247 0.00774 0.01374 -0.00960
22 0.02964 0.01434 0.03107 0.02311 0.01477 -0.01004
23 -0.02771 0.03614 -0.02063 | -0.08912 -0.01784 | -0.01085
24 -0.02194 0.00895 -0.01223 | -0.07074 | -0.00088 | -0.00861
25 -0.01004 0.02755 -0.00040 0.00000 -0.14889 0.01259
26 0.02856 0.04687 -0.00159 -0.03419 -0.01399 -0.01483
27 0.00366 0.01828 -0.01038 0.00131 0.02182 0.01303
28 0.01301 -0.00067 -0.03081 -0.05585 0.00115 -0.01797
29 0.00476 -0.00019 -0.05957 -0.11362 0.00067 -0.00760
30 0.00015 -0.00503 0.01751 0.04999 0.00218 -0.02756
31 -0.00695 -0.04222 0.02144 0.02000 -0.01526 | -0.00103
32 -0.01996 0.02815 0.01306 0.02046 0.00440 0.02224
33 -0.00466 0.02779 -0.01545 0.01131 -0.00106 | -0.00622
34 0.00814 0.06777 0.00041 0.05779 0.00231 0.00296
35 0.01160 0.04564 0.03471 -0.06675 0.01989 0.13656
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_ Nedélasienesigums
Nedelas 5 - N — -
AUMUFS Eesti Latvijas Harju Vilniaus SAF Pieno
Telekom Gaze Elekter Vingis tehnika | zvaigzdeés
36 0.01406 0.07379 | 0.02804 | -0.01362 | -0.00175 | -0.13792
37 -0.00250 | -0.00892 | -0.03015 | -0.00009 | -0.01497 | 0.02568
38 -0.00549 | -0.01062 | -0.01036 | -0.00156 | -0.00029 | -0.00532
39 0.00403 | -0.09754 | -0.02767 | -0.03450 | -0.01385 | -0.03782
40 -0.00140 | 0.01578 | -0.04104 | -0.02121 | -0.04034 | -0.01152
41 0.00174 | -0.01219 | 0.02261 | -0.11178 | -0.00917 | -0.00965
42 0.00023 0.00524 | -0.00968 | -0.10591 | 0.00000 | -0.01273
43 0.00172 | -0.03252 | 0.00759 0.02451 | -0.02972 | 0.00266
44 0.01249 0.00455 | -0.01430 | 0.03028 | -0.02764 | 0.00738
45 -0.01246 | -0.01857 | -0.06980 | 0.09079 | -0.02794 | -0.02396
46 0.00592 0.06497 | -0.01297 | 0.12065 | -0.00207 | -0.00001
47 0.00872 0.01432 | 0.08537 0.13832 | -0.01006 | 0.05101
48 0.00428 0.00437 | -0.00360 | -0.19378 | -0.00989 | 0.00096
49 -0.00135 | 0.02050 | 0.03751 0.20772 | 0.00472 | -0.03026
50 0.02619 0.00140 | -0.05082 | 0.00309 | -0.00215 | -0.04534
51 0.00488 | -0.00094 | 0.03087 0.00922 | -0.00035 | -0.00636
52 -0.00484 | 0.00098 | -0.03355 | 0.00936 | -0.00259 | -0.03050
53
Videjais
nedelas -0.00008 | 0.00766 | -0.03700 | -0.00163 | -0.00699 | -0.00459
ienesigums
| zlases
standartnovirze 0.01625 0.02851 | 0.04141 0.06409 | 0.02447 0.03245
(risks)
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Kovariacijas koeficienti starp vertspapiriem

Eesti Telekom

Latvijas Gaze

Eesti Telekom

0.00025006412381169700

0.00004091116998360230

Latvijas Gaze

0.00004091116998360230

0.00079381175207780600

Harju Elekter

0.00029932371862721900

0.00134484121627173000

Vilniaus Vingis

0.00004301515286340110

0.00019581907099275800

SAF tehnika

0.00007472351605764720

0.00003682215392498860

Pieno zvaigzdeés

-0.00004194017562349330

0.00004867354676285760

Harju Elekter

VilniausVingis

Eesti Telekom

0.00029932371862721900

0.00004301515286340110

Latvijas Gaze

0.00134484121627173000

0.00019581907099275800

Harju Elekter

0.05123928852951180000

0.00044470686697837700

Vilniaus Vingis

0.00044470686697837700

0.00387085410472910000

SAF tehnika

0.00043408735175889400

0.00002763723221469370

Pieno zvaigzdeés

0.00033966027906931600

-0.00004891167667799530

SAF tehnika

Pieno zvaigzdeés

Eesti Telekom

0.00007472351605764720

-0.00004194017562349330

Latvijas Gaze

0.00003682215392498860

0.00004867354676285760

Harju Elekter

0.00043408735175889400

0.00033966027906931600

VilniausVingis

0.00002763723221469370

-0.00004891167667799530

SAF tehnika

0.00056626517674801200

0.00000068338956191495

Pieno zvaigzdeés

0.00000068338956191495

0.00099347717137761200
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17. pielikums



18. pielikums

Tresa kvadratiskas programmesanas uzdevuma ievadamo datu piemers

Sistemas vienadojumu skaitsir 1.

Transponets vektors cir

(0000 0 O0).

Matrica A ir

(12 0 0000

(01 0000

(00 1000

(00 0100

(00 0010

(00 0001

11 1111).
MatricaD ir
(0.00025006412381169700
0.00004301515286340110

(0.00004091116998360230
0.00019581907099275800
(0.00029932371862721900
0.00044470686697837700
(0.00004301515286340110
0.00387085410472910000
(0.00007472351605764720
0.00002763723221469370
(-0.00004194017562349330
-0.00004891167667799530

Transponets vektors b ir

0.00004091116998360230
0.00007472351605764720
0.00079381175207780600
0.00003682215392498860
0.00134484121627173000
0.00043408735175889400
0.00019581907099275800
0.00002763723221469370
0.00003682215392498860
0.00056626517674801200
0.00004867354676285760
0.00000068338956191495

1111111
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0.00029932371862721900
-0.00004194017562349330)
0.00134484121627173000
0.00004867354676285760)
0.05123928852951180000
0.00033966027906931600)
0.00044470686697837700
-0.00004891167667799530)
0.00043408735175889400
0.00000068338956191495)
0.00033966027906931600
0.00099347717137761200).



19. pielikums

Tresa kvadratiskas programmesanas uzdevuma 1.etapa zinojums

Letaps x|

zdewumanm ir atrisingjums
Iterdciju skaitsir 4

Fh=
ool
F=
*3=
Fd=
s,
i
=
Fiz=
3=
Fud=
*S=
*Frug=
=
Fug=
Ful=
Fur=
Fu3=
Fupd=
*yD=
Fuh=
it
e
=
=
e
o=
=
¥ g=
*z1=
Fai=
R
g 4, 14097941 396592E-04
At 3.506512155051E-04
*zh= 5, 540035958 7035E-04
1= 0

85191596531 044E-05

O0123247625394E-04

183059076561 39E-04

T A 3 I e o Y e o e e e LY s N o e B e s N e s R
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20. pielikums

Tresa kvadratiskas programmesanas uzdevuma 2.etapa zinojums

x

zdewumanm ir atrisingjums
Iterdciju skaitsir 5

Sl 1]

T L515936092371819
Fi= A2FF39289041926

* 3= o}

o 2.514438841 22587E-02
S AF2097010696027
= L1520833219477069
Fil= A8d0e3007628181
FiF= G 22A07 10955074
*u3= 1

Find= LOT4E5561 1587741
*5= G2 P029893035397 3
Fip= LB4091 6730522031
T =
b=
Ful=
Fur=
*y3=
Fid=
5=
*uh=
i
Heze
lea
il —
e
L=
EEr=
¥ 5=
*z1=
Gt
i
=
e
Fah=

A92597 2653582 3E-04

B3024751578279E-04

0
0
0
]
&
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
]
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21. pielikums

Tresa kvadratiskas programmesanas uzdevuma 1.etapa rezultati

baze

wl

w2

w3

w4

w5

w6

w7

RPIO|IO|O|O|O|F

RPIO|IO|O|O|F—|O

RPIO|O|O|F,|O|O

RPIO|O|R,r|O|O|0O

PO, O|O|O|0O

ul

1

1

1

1

1

z1

0.000500128

8.18223E-05

0.000598647

8.60303E-05

0.000149447

8.18223E-05

0.001587624

0.002689682

0.000391638

7.36443E-05

z3

0.000598647

0.002689682

0.102478577

0.000889414

0.000868175

z4

8.60303E-05

0.000391638

0.000889414

0.007741708

5.52745E-05

z5

0.000149447

7.36443E-05

0.000868175

5.52745E-05

0.00113253

Z6

-8.38804E-05

9.73471E-05

0.000679321

-9.78234E-05

1.36678E-06

RPIOO|O|0O|0O|0O|O|O|O|O|O|O|O|O|T

-1

-1

-1

-1

-1

baze

x
(o]

=
=

s
N

=
®

s
=

=
a1

wl

w2

w3

w4

w5

w6

w7

ul

RPiRPIPIOOOIO|O

z1

-8.38804E-05

9.73471E-05

z3

0.000679321

z4

-9.78234E-05

z5

1.36678E-06

Z6

0.001986954

-1

O OO0 |0O|0O|0O|O0O|O0O|O|O|O|OC|O|F

O|O0O|0O|0O|0O|0O|0O|O0O|O|O|O|O|O|F|O

O|O0O|0O|0O|0O|0O|0O|O0O|O|O|O|O|—,|O|O

O|O0O|0O|0O|0O|0O|0O|O0O|O|O|O|R,|O|O|O

O OO0 |0O|0O|0O|O0O|O0|O|FL|O|O|O|O
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Old|dA|ldA|dA|A|dA ||| O [elieoliolie)
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wOOOOOOOO,l__ S| QQ o|lo|lo|o|o|o|o|o|o o|lo|o|d
UOOOOOOOOl A || B olo|lo|lo|o|o|o|o|o o|lo|d|O
wOOOOOOOOO o|lo|o|d Y| o|lo|o|o|o|o|o|o|o o|ld|o|o
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MOOOOOOOOO o|ld|o|o YN o|lo|lo|lo|o|o|o|o|o o|o|o|o
[} [}
Nld N QT (OO~ NN QS0 o
=2l zlz(2222|3|N|N|RINQR =2 2z2 22235 |N|N|RIVRIR
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baze h x1 X2 x3 x4 x5
wil 0 0 -1 -1 -1 -1
w2 0 0 1 0 0 0
w3 0 0 0 1 0 0
w4 0 0 0 0 1 0
wb 0 0 0 0 0 1
w6 0 0 0 0 0 0
w7 0 0 0 0 0 0
v3 0 0 | -0.002509341 -0.10178141 -0.000704864 | -0.000620208
x1 0 1 1 1 1 1
z2 0 0 0.001924107 0.002509341 0.000723914 | 0.000342503
L8 0 0 0.000418306 -9.85192E-05 0.000414098 | 0.000350681
z4 0 0 0.000723914 0.000704864 0.008069776 | 0.000319925
z5 0 0 0.000342503 0.000620208 0.000319925 | 0.001333765
Z6 0 0 0.000599533 0.000664682 0.000400155 | 0.000435928
h 1 0 0 0 0 0
baze X6 wl w2 w3 w4 w5
wil -1 1 0 0 0 0
w2 0 0 1 0 0 0
w3 0 0 0 1 0 0
w4 0 0 0 0 1 0
wb 0 0 0 0 0 1
w6 1 0 0 0 0 0
w7 0 0 0 0 0 0
v3 | -0.000664682 | O 0 0 0 0
x1 1 0 0 0 0 0
z2 0.000599533 | O 0 0 0 0
L8 | 0.000584009 | O 0 0 0 0
z4 0.000400155 | O 0 0 0 0
z5 0.000435928 | O 0 0 0 0
Z6 0.002654843 | O 0 0 0 0
h 0 0 0 0 0 0
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baze

wl

w2

w3

w4

w5

RlRr|Rr|R|—|O|T

w6

w7 0

v3 9.85192E-05

x1 1

2 0.000418306

L8 | 0.000500128

z4 | 0.000414098

z5 | 0.000350681

z6 | 0.000584009

H 0

Uzdevumam ir atrisinajums
Iteraciju skaitsir 4

*h=0
*x1=1
*x2=0
*x3=0
*x4=0
*x5=0
*x6=0

*wl=0
*w2=1
*w3=1
*wi=1
*wb=1
*w6=1
*w7=0
*w8=0
*v1=0
*v2=0
*v3=9.85192E-05

*v4=0
*v5=0
*v6=0
*L1=0
*L2=0
*L3=0
*L4=0
*L5=0
*L6=0
*L7=0
*[.8=0.000500128
*z1=0
*22=0.000418306
*z3=0
*24=0.000414098
*75=0.000350681
*26=0.000584009
*ul=0
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22. pielikums

Tresa kvadratiskas programmesanas uzdevuma 2.etapa rezultati

baze f x1 X2 x3 x4 x5
wil 0 0 -1 -1 -1 -1
w2 0 0 1 0 0 0
w3 0 0 0 1 0 0
w4 0 0 0 0 1 0
w5 0 0 0 0 0 1
w6 0 0 0 0 0 0
w7 0 0 0 0 0 0
v3 0 0 | -0.002509341 | -0.10178141 |-0.000704864 |-0.000620208
x1 0 1 1 1 1 1
v 0 0 | 0.001924107 | 0.002509341 | 0.000723914 | 0.000342503
L8 0 0 | 0.000418306 | -9.85192E-05 | 0.000414098 | 0.000350681
74 0 0 | 0.000723914 | 0.000704864 | 0.008069776 | 0.000319925
z5 0 0 | 0.000342503 | 0.000620208 | 0.000319925 | 0.001333765
Z6 0 0 | 0.000599533 | 0.000664682 | 0.000400155 | 0.000435928
f 1 0 | -0.003590057 | -0.004499095 | -0.00951377 |-0.002432121
baze X6 wl w2 w3 w4 wb
wil -1 1 0 0 0 0
w2 0 0 1 0 0 0
w3 0 0 0 1 0 0
w4 0 0 0 0 1 0
w5 0 0 0 0 0 1
w6 1 0 0 0 0 0
w7 0 0 0 0 0 0
v3 |-0.000664682| 0 0 0 0 0
x1 1 0 0 0 0 0
z2 | 0.000599533 | 0 0 0 0 0
L8 | 0.000584009 | O 0 0 0 0
z4 | 0.000400155 | O 0 0 0 0
z5 | 0.000435928 | 0 0 0 0 0
z6 | 0.002654843 | 0 0 0 0 0
f | -0.00409046 | O 0 0 0 0
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baze w6 w7 w8 vl v2 v3
wil 0 0 0.515936092 | 1174.698417 | -331.18766 0
w2 0 0 0.127739289 | -331.18766 | 588.7160657 0
w3 0 0 0 0 0 0
w4 0 0 0.025144388 | -61.24331105 | -43.23066254 0
w5 0 0 0.172097011 | -585.8099 | -105.1283976 0
w6 1 0 0.159083219 | -196.4575458 | -109.1693456 0
w7 0 1 1 0 0 0
v3 0 0 -0.00064926 | 0.36813697 | -1.309053164 1
x1 0 0 -0.515936092 | -1174.698417 | 331.18766 0
X2 0 0 -0.127739289 | 331.18766 | -588.7160657 0
L8 0 0 -0.000283025 | 0.515936092 | 0.127739289 0
x4 0 0 -0.025144388 | 61.24331105 | 43.23066254 0
x5 0 0 -0.172097011 | 585.8099 105.1283976 0
X6 0 0 -0.159083219 | 196.4575458 | 109.1693456 0
f 0 0 0 0 0 0

baze v4 v5 v6 L1 L2 L3
wl | -61.24331105 | -585.8099 | -196.4575458 | -1174.698417 | 331.18766 0
w2 | -43.23066254 | -105.1283976 | -109.1693456 | 331.18766 | -588.7160657 0
w3 0 0 0 0 0 0
w4 | 128.8301424 | -17.58878485 | -6.767383974 | 61.24331105 | 43.23066254 0
w5 | -17.58878485 | 816.1476199 | -107.6205375 | 585.8099 105.1283976 0
w6 | -6.767383974 | -107.6205375 | 420.0148128 | 196.4575458 | 109.1693456 0
w7 0 0 0 0 0 0
v3 | 0.03307958 | -0.158447579 | 0.066284193 | -0.36813697 | 1.309053164 -1
x1 | 61.24331105 585.8099 196.4575458 | 1174.698417 | -331.18766 0
X2 | 43.23066254 | 105.1283976 | 109.1693456 | -331.18766 | 588.7160657 0
L8 | 0.025144388 | 0.172097011 | 0.159083219 | -0.515936092 | -0.127739289 0
x4 | -128.8301424 | 17.58878485 | 6.767383974 | -61.24331105 | -43.23066254 0
x5 | 17.58878485 | -816.1476199 | 107.6205375 | -585.8099 | -105.1283976 0
X6 | 6.767383974 | 107.6205375 | -420.0148128 | -196.4575458 | -109.1693456 0
f 0 0 0 0 0 0
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baze L4 L5 L6 L7 L8 z1
wl | 61.24331105 585.8099 196.4575458 0 0 -1174.698417
w2 | 43.23066254 | 105.1283976 | 109.1693456 0 0 331.18766
w3 0 0 0 0 0 0
w4 | -128.8301424 | 17.58878485 | 6.767383974 0 0 61.24331105
wh | 17.58878485 | -816.1476199 | 107.6205375 0 0 585.8099
w6 | 6.767383974 | 107.6205375 | -420.0148128 0 0 196.4575458
w7 0 0 0 0 0 0
v3 | -0.03307958 | 0.158447579 | -0.066284193 0 0 -0.36813697
x1 | -61.24331105 | -585.8099 | -196.4575458 0 0 1174.698417
X2 | -43.23066254 | -105.1283976 | -109.1693456 0 0 -331.18766
L8 | -0.025144388 | -0.172097011 | -0.159083219 -1 1 -0.515936092
x4 | 128.8301424 | -17.58878485 | -6.767383974 0 0 -61.24331105
x5 | -17.58878485 | 816.1476199 | -107.6205375 0 0 -585.8099
X6 | -6.767383974 | -107.6205375 | 420.0148128 0 0 -196.4575458

f 0 0 0 0 0 1

baze z2 Z3 z4 z5 Z6 b
wl | 331.18766 0 61.24331105 585.8099 196.4575458 | 0.484063908
w2 | -588.7160657 0 43.23066254 | 105.1283976 | 109.1693456 | 0.872260711
w3 0 0 0 0 0 1
w4 | 43.23066254 0 -128.8301424 | 17.58878485 | 6.767383974 | 0.974855612
w5 | 105.1283976 0 17.58878485 | -816.1476199 | 107.6205375 | 0.827902989
w6 | 109.1693456 0 6.767383974 | 107.6205375 | -420.0148128 | 0.840916781
w7 0 0 0 0 0 0
v3 | 1.309053164 -1 -0.03307958 | 0.158447579 | -0.066284193 | 0.00064926
x1 | -331.18766 0 -61.24331105 | -585.8099 | -196.4575458 | 0.515936092
X2 | 588.7160657 0 -43.23066254 | -105.1283976 | -109.1693456 | 0.127739289
L8 | -0.127739289 0 -0.025144388 | -0.172097011 | -0.159083219 | 0.000283025
x4 | -43.23066254 0 128.8301424 | -17.58878485 | -6.767383974 | 0.025144388
x5 | -105.1283976 0 -17.58878485 | 816.1476199 | -107.6205375 | 0.172097011
X6 | -109.1693456 0 -6.767383974 | -107.6205375 | 420.0148128 | 0.159083219

f 1 1 1 1 1 0




Uzdevumam ir atrisinajums
Iteraciju skaitsir 5

*f=0
*x1=0.515936092
*x2=0.127739289
*x3=0
*x4=0.025144388
*x5=0.172097011
*x6=0.159083219

*w1=0.484063908
*w2=0.872260711
*w3=1
*w4=0.974855612
*w5=0.827902989
*w6=0.840916781
*w7=0

*w8=0

*v1=0

*v2=0
*v3=0.00064926

*v4=0
*v5=0
*v6=0
*L1=0
*L2=0
*L3=0
*L4=0
*L5=0
*L6=0
*L7=0
*.8=0.000283025
*z1=0
*72=0
*z3=0
*74=0
*75=0
*76=0
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Long

Linearas programmesanas uzdevuma risinasanas programma

Const konstante = 500
Const epsilon = 10~ (-14)

23. pielikums

Dimn, m, i, ii, tt, J, k, kk1, kk2, imax1, imax2, jmax1, jmax2, nosaukum, garums As

Dim FailaNTr, h, p, negativie_b, nenegativie b, pozitivie_aij, negativie_dj AsLong

Dimkluda, kludal, disks, texts As String
Dim failsl, fails2 As Boolean
Dim mainiga As Double

Dim A_matrix() As Double
Dim D_matrix() As Double
Dim b_vector() As Double
Dim c_vector() As Double
Dim etap(1 To 2) AsInteger
Dim liela() As Double

Dim liela2() As Double

Dim nosaukums() As String
Dim nosaukums2() As String
Dim salidzina() AsLong
Dim baze() As String

Dim baze2() As String

Dim txts() As String

Dim paligs() AsLong

Dim bpalig() As Double

Dim palig() As Double

Dim abd

Sub Simpleksa_metode(imax, jmax, kk)

Dim elements], elementsi, starpiba, min_j As Double
Dim counts As Long

Dim nosacijums As Boolean

Dim reizingjums, dalijumm, dalijumml, zimes As Double
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Dim dalijums() As Double
Dimi0O() AsLong
DimjO() AsLong
ReDim dalijums(imax, jmax + 1)
ReDim salidzina(jmax)
kk =kk -1
Do
kk =kk + 1
ReDim Preserve liela(imax, jmax, kk + 1)
ReDim Preserve baze(imax, kk + 1)
ReDim Preserve iO(kk + 1)
ReDim Preserve jO(kk + 1)
terxts=""
min_j =0
jo(kk) =1
negativie dj =0
Forj =1 Tojmax
elements = liela(imax, j, kk)
'MsgBox "kk=" & kk2 & vbCrLf & "min_j=" & Str(min_j) & vbCrLf & elements
If (elementsj < 0) And (j <> jmax) Then
negativie_dj = negativie dj + 1
If negativie dj =1 Then
min_j = elementg
jO(kk) =]
End If
End If
If (elements) < min_j) And (j <>jmax) Then
min_j = elements
jO(kk) =]
End If
Next |

trets=""
If negativie_dj >0 Then
Fori=1Toimax
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elementsi = liela(i, jO(kk), kk)
If elementsi > 0 Then

Forj =1 Tojmax

dalijums(i, j) = liela(i, j, kk) / liela(i, jo(kk), kk)

Next |
End If
Forj =1 Tojmax

trets = trets + Str(Format(dalijums(i, j), "###0.00")) + Chr(9)
Next |
trets = trets + Chr(13)
Next i

pozitivie_aij =0
Fori=1Toimax
elementsi = liela(i, jO(kk), kk)
If (elementsi > 0) And (i <imax) Then
pozitivie_aij = pozitivie_aij + 1
If pozitivie_aij =1 Then
i0O(kk) =i
Else
counts = jmax
garpiba = dalijums(i, counts) - dalijums(iO(kk), counts)
Do While (starpiba = 0)
counts = counts - 1
starpiba = dalijums(i, counts) - dalijums(iO(kk), counts)
Loop
If (starpiba< 0) TheniO(kk) =i
End If
End If
baze(i, kk + 1) = baze(i, kk)
'MsgBox "kk=" & kk2 & vbCrLf & "min_i=" & Str(dalijums(iO(kk),jmax) &
vbCrLf & elementsi
Next i
End If

nosacijums = (pozitivie_aij > 0) And (negativie dj > 0)
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'MsgBox "kk=" & kk & vbCrLf & "i0=" & i0(kk) & vbCrLf & "jO=" & jO(kk)
If nosacijums Then
baze(i0(kk), kk + 1) = nosaukums(jO(kk) + 1)
For j =1 To jmax
liela(i0(kk), j, kk + 1) = liela(i0(kk), j, kk) / liela(iO(kk), jO(kK), kk)
Next |
Fori=1To imax
For j =1 To jmax
reizingjums = -liela(i0(kk), j, kk + 1) * liela(i, jO(kk), kk)
If (i <>i0(kk)) Then
liela(i, j, kk + 1) = liela(i, j, kk) + reizingjums
'MsgBox liela(i, j, kk) & " - " & liela(iO(kk), j, k + 1) & " * " & liela(i, jo(kk),
kk) & "=" & liela(i, j, kk + 1)
End If
Next |
Next i
End If
Loop Until (pozitivie_aij = 0) Or (negativie_dj = 0) Or (kk = 100)
If nosacijums Then kk = kk - 1
End Sub

Sub levade()

Dima, b, c, d, ff, a, g, bi, bj, ci, ¢, di, dj, indekss As Long

Dim matrica_liela(1 To konstante, 1 To konstante, 1 To 4) As Double
Dimindeksi(1 To konstante, 1 To 4) As Integer

Dim burtsl, burts2, strs, strsl, textins As String

Dim nosacijumsl, nosacijums2, nav_D_rindas, nav_A_rindas As Boolean
Dim kordinate(1 To 4) As Integer

Dim vect(1 To 4) As String

Dim jauns As Double

vect(1) = "Transponets vektors b ir"
vect(2) = "Transponets vektorscir”
vect(3) = "Matrica A ir"
vect(4) = "MatricaD ir"
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ff=1
e=1
Open adrese For Input As #FailaNr
Do Until EOF(FailaNr)
Line Input #FailaNr, strs
grs=LTrim(RTrim(strs))
Fori=1To Len(strs)
If (Mid(strs, i, 1) = "(") And (i < Len(strs) - 1) Then strs = Mid(strs, i + 1,
Len(strs) - i)
Next i
grsl = grs
If strs<>"" Then
If (Mid(strs, Len(strs), 1) =".") Then strs = Mid(strs, 1, Len(strs) - 1)
If (Mid(strs, Len(strs), 1) =")") Then strs = Mid(strs, 1, Len(strs) - 1)
End If
grs=LTrim(RTrim(strs))
Fori=1To4
If vect(i) = strs Then
kordinate(ff) =i
End If
Next i
textins=strs+" @"
If Len(textins) > 2 Then
a=1
b=0
c=1
d=1
If Not (vect(kordinate(ff)) = strs) Then
Do Until Mid(textins, a, 1) ="@"
burtsl = Mid(textins, a, 1)
burts2 = Mid(textins, a+ 1, 1)
nosacijumsl = ((burtsl =" ") And (burts2 <>" ")) Or ((burtsl =" ") And (burts2
<> Chr(9)))
nosacijums2 = (burtsl = Chr(9)) And (burts2 <> " ") Or ((burtsl = Chr(9)) And
(burts2 <> Chr(9)))
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b=b+1
vards = RTrim(L Trim(Mid(textins, c, b)))
If (nosacijumsl Or nosacijums2) And (vards <>"") Then
matrica_liela(e, d, kordinate(ff)) = vards
indeksi(e, kordinate(ff)) =d
Select Case kordinate(ff)
Cae1l
bi=e
If (bj <d) Thenbj=d
Case 2
ci=e
If (cj<d) Thencj=d
Case 3
a=e
If (8 <d) Theng =d
Case 4
d=e
If (dj <d) Thendj=d
End Select
d=d+1
c=a+1l
b=0
End If
a=a+1
Loop
If (strs<>"") Then
If (Mid(strsl, Len(strsl), 1) =".") Then

ff=ff+1
e=1
Else
e-e+1
End If

End If

End If

End If
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Loop
Close #FailaNr
nav_A_rindas = False
nav_D_rindas = False
Fori=1Toai
If 8 <> indeksi(i, 3) Then nav_A_rindas = True
Next i
Fori=1Todi
If dj <> indeksi(i, 4) Then nav_D_rindas = True
Next i

'bi ir transpongta vektora b rindu skaits, kam ir jabtt vienadam ar 1.

'bj ir transpongta vektora b kollonu skaits.

'Ci ir transpongta vektora c rindu skaits, kam ir jabut vienadam ar 1.

'cj ir transponéta vektora c kollonu skaits.

‘al ir matricas A rindu skaits.

'g) ir matricas A kollonu skaits.

'di ir matricas D rindu skaits.

'dj ir matricas D kolonnu skaits.

'nav_A_rindas parada, vai visas matricas A rindasir vienads elementu skaits

'nav_D_rindas parada, vai visas matricas D rindasir vienads elementu skaits

If (bi <> 1) Then kluda = kluda + "Vektoram b transponétam ir jabat 1 rindai!" &
vbCrLf

If (ci <> 1) Then kluda = kluda + "Vektoram c transponétam ir jabat 1 rindai!” &
vbCrLf

If (8 <> ¢j) Then kluda = kluda + "Matricas A kolonnu skaits nav vienads ar vektora c
elementu skaitul" & vbCrLf

If (a <> bj) Then kluda = kluda + "Matricas A rindu skaits nav vienads ar vektora b
elementu skaitu!" & vbCrLf

If nav_A_rindas Then kluda = kluda + "Visas matricas A rindas elementu skaits nav
vienads!"

'If nav_D_rindas Then kluda = kluda + "Visas matricas D rindas elementu skaits nav
vienads!"
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If (di <> dj) Then kluda = kluda + "Rindu skaits matrica D nav vienads ar kolonnu
skaitul" & vbCrLf
'If (dj <> cj) Then kluda = kluda + "Matricas D rindu skaits nav vienads ar vektora c
elementu skaitu!" & vbCrLf
If Len(kluda) =0 Then
n=cj
m=Dbj
ReDim A_matrix(m, n)
ReDim D_matrix(n, n)
ReDim b_vector(m)
ReDim c_vector(n)
ReDim paligs(m + 1)
ReDim bpalig(m + 1)
negativie b=0
nenegativie b =0
Forj=1Tobj
b_vector(j) = matrica _liela(bi, j, 1)
paligs(j) = 0
If b_vector(j) <0 Then
negativie_b = negativie b+ 1
paligs(j) = negativie_b
bpalig(j) = -1
End If
Next |
Forj=1Tob
If b_vector(j) >= 0 Then
nenegativie_b = nenegativie b+ 1
paligs(j) = negativie_b + nenegativie b
bpalig(j) = 1

End If
Next |
paligs{lm+ 1) =m+1
Forj=1Togj

c_vector(j) = matrica_liela(ci, |, 2)
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Next |

texts=""
Fori=1Toai
Forj=1To g
A_matrix(i, J) = matrica_liela(i, j, 3)
Next |
Next i
Fori=1Todi
Forj=1Tod
D_matrix(i, j) = matrica_liela(i, j, 4)
Next |
Next i
End If
End Sub

Private Sub izvade(imaxx, jmaxx, kmaxx, etaps, pedejais As Double, etap text As
String)

Dim Response, parbaude, palignez As Boolean

Dim a, garumm As I nteger

Dim xuy, cc, dd AsLong

Dim iteracijaa, datii As String

Dim nosykum As String

Dim nezinam() AsLong

Dimyyy() AsInteger

Dimyyy1() AsInteger

ReDim nezinam(jmaxx)

ReDim yyy(jmaxx)

ReDim yyy1(jmaxx)

If etaps= 1 Then
paignez = True
Else
palignez = palignezinamie.Value

Forj=1Tom+n
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Ifj<n+1Then
yyy(j +1) =m+ |
nezinam(j + 1) =0
Else
yyy(+1)=j-n
nezinam(j + 1) =1
End If
yyyl(j + 1) =yyy( + 1)
Next |
End If
Forj=1Tojmaxx -1
For i =1 To imaxx
If nosaukums(j + 1) = baze(i, kmaxx) Then salidzina(j) = i
Next i
Next |
txts(1) = Chr(13)
texts=""
Forj=1Tojmaxx +1
txts(1) = txts(1) + nosaukums(j) + Chr(9)
Next |
For k =1 To kmaxx
txts(k + 1) = txts(1) + Chr(13)
For i =1 To imaxx
txts(k + 1) = txtg(k + 1) + baze(i, k) + Chr(9)
For j =1 To jmaxx
txts(k + 1) = txts(k + 1) + Str(liela(i, j, k))
If j <> jmax Then txts(k + 1) = txts(k + 1) + Chr(9)
Next |
txts(k + 1) = txts(k + 1) + Chr(13)
Next i
If Not (visii.Value) And (k > 1) And (k < kmaxx) Then txts(k + 1) =""
texts = texts + txts(k + 1)
Next k

cc=-1
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iteracijaa = "Iteraciju” + Chr(9) + "skaitsir" + Chr(9) + Str(kmaxx)
txts(kmaxx + 2) =""
If (pozitivie_aij = 0) And (negativie dj > 0) Then kludal = "Uzdevumam nav
atrisinajuma, jo merka funkcijair neierobezota no augsas." + Chr(13)
If (etaps = 1) And (pedegjais < 0) Then kludal = "Uzdevumam nav atrisinajuma, jo
sakotngjam uzdevumam planu kopa ir tuksa" + Chr(13)
parbaude = (negativie_dj = 0) And (Len(kludal) = 0) And (etap(etaps) = etaps)
txts(kmaxx + 2) = txts(kmaxx + 2) + kludal
If Not (parbaude) And (iteraciju_skaits.Value) Then txts(kmaxx + 2) = txts(kmaxx + 2)
+ iteracijaa + Chr(13) + Chr(13)
If parbaude Then
txts(kmaxx + 2) = "Uzdevumam ir atrisinajums’ + Chr(13)
If iteraciju_skaits.Value Then txts(kmaxx + 2) = txts(kmaxx + 2) + iteracijaa +
Chr(13)
txts(kmaxx + 2) = txts(kmaxx + 2) + Chr(13)
Forj=1Tojmaxx - 1
datii =""
nosykum ="*" + nosaukums(j + 1) + "=" + Chr(9)
If (palignez) And (sdlidzina(j) > 0) Then datii
LTrim(Str(liela(salidzina(j), jmaxx, kmaxx)))
If (palignez) And Not (salidzina(j) > 0) Then datii = nosykum + "0"
garumm = Len(nosaukums(j)) - 1
If Not (palignez) And (nezinam(j) = 0) Then
If salidzina(j) > O Then datii = nosykum + LTrim(Str(liela(salidzina(j), jmaxx,

nosykum +

kmaxx)))
If salidzina(j) = 0 Then datii = nosykum + "0"
cc=cc+1
End If
txts(kmaxx + 2) = txts(kmaxx + 2) + datii
If Len(datii) > 0 Then txts(kmaxx + 2) = txts(kmaxx + 2) + Chr(13)
Next |
txts(kmaxx + 3) =""
If (etaps = 2) And (Dualais.Value) Then
txts(kmaxx + 3) = "Dualajam uzdevumam ir atrisinajums” + Chr(13) + Chr(13)

Fori=2Tom+n+1
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Forj=2Tom+n+1

If yyy(i) < yyy(j) Then
tt = yyy(i)
yyy(i) = yyy()
yyy() =t
End If
Next |
Next i

txts(kmaxx + 3) = txtslkmaxx + 3) + "*g=" + Chr(9) + LTrim(Str(liela(imaxx,
jmaxx, kmaxx)))
txts(kmaxx + 3) = txts(kmaxx + 3) + Chr(13)
Forj=2Tojmaxx - 1
tt=0
Fori=2Tom+n+1
If yyy(j) = yyyd(i) Thentt =i
Next i
nosykum ="*y" + LTrim(RTrim(Str(j - 1))) + "=" + Chr(9)
If (palignez) Then txtskkmaxx + 3) = txtgkmaxx + 3) + nosykum +
LTrim(Str(liela(imaxx, tt, kmaxx)))
If Not (palignez) And (nezinam(tt) = 1) Then txts(kmaxx + 3) = txts(kmaxx + 3)
+ nosykum + LTrim(Str(liela(imaxx, tt, kmaxx)))
txts(kmaxx + 3) = txts(kmaxx + 3) + Chr(13)
Next |
End If
End If

If (etap(etaps) = etaps) Then
texts = texts + Chr(13) + txts(kmaxx + 2) + Chr(13) + txts(kmaxx + 3)
If (Len(kludal) = 0) And (atrisinajuma.Value) Then
Response = MsgBox(txts(kmaxx + 2), vbOKOnly, etap_text)
If (Dualais.Value) And (etaps = 2) Then Response = MsgBox(txts(kmaxx +
3), vbOKOnly, "Dualais uzdevums")
End If
Else

texts="Nevagjag" + Chr(13) + "Uzdevumam"
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End If

If Len(kludal) > O Then Response = MsgBox(kludal, vbOKOnly + vbCritical,
etap_text)

End Sub

Private Sub abi_etapi_Click()
eap(l) =1
etap(2) =2
palignezinamie.Value = True
Duadais.Value = True

End Sub

Private Sub Aprekinat_Click()
negativie b=0
tur=0
kluda=""
kludal =""
garums = Len(adrese)
Do

garums = garums - 1
Loop Until (Mid(adrese, garums, 1) ="\")
disks = Mid(adrese, 1, garums)
FailaNr = FreeFile
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then GoTo beigaas
If Not (abd.FileExists(adrese)) Then GoTo beigaasl
Call levade
Open disks + "1. etaps.txt” For Output As#1

Write #1, "Nevajag" + Chr(13) + "Uzdevumam"

Close #1

Open disks + "2. etaps.txt” For Output As#1

Write #1, "Nevajag" + Chr(13) + "Uzdevumam"
Close #1
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If (Len(kluda) > 0) Then Response = MsgBox(kluda, vbOKOnly + vbCritical, "Kladu
zinojums')
'Simpleksa metodes 1 etaps
If (Len(kluda) = 0) And (negativie b > 0) Then
jmax =1+ 1+ m+ n + negativie b  'Funkcijas kolonna + matricas A kolonnu
skaits + jaunu mainigo nevienadibu skaits + vektora b kolonna
imax =m+1 'Matricas A rindu skaits + vektora-c rinda
kk=1
tt=n+m+1
'Imax - negativie b- 1
'MsgBox "m="& m&" n="& n& vbCrLf & "i=" & imax & " =" & jmax
ReDim liela(imax, jmax, kKk)
ReDim nosaukums(jmax + 1)
ReDim nosaukumsl(jmax - negativie b + 1)
ReDim baze(imax, 1)
Fori =1 To imax
il = paligs(i)
Forj =1 Tojmax
If bpalig(i) <0 Then
If (i <imax) And (j > 1) And (j <n+2) Then
liela(ii, j, 1) = -A_matrix(i, j - 1)
'MsgBox i & " "&j&" "&" aa=" & -A_matrix(ii, j - 1)
End If
If (j =jmax) And (i <m+ 1) Then liela(ii, j, 1) = -b_vector(i)
If (i <imax) And (j >n+ 1) And (j <jmax) And (j = ii + n+ 1) Then liela(ii, j,

1) =-1

If (i <imax) And (j >n+ 1) And (j <jmax) And (j = ii + tt) Then liela(ii, j, 1)
=1

Else

If (i =imax) And (j = 1) Thenliela(i, j, 1) =1

If (i <imax) And (j > 1) And (j < n+ 2) Then liela(ii, j, 1) = A_matrix(i, j - 1)

If (j = jmax) And (i <m+ 1) Then liela(ii, j, 1) = b_vector(i)

If (i <imax) And (j >n+ 1) And (j <jmax) And (j = ii + n+ 1) Then liela(ii, j,
1)=1

End If
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Next |
baze(i, 1) ="X" + LTrim(RTrim(Str(n + i)))
Next i
liela(imax, 1,1) =1
texts=""
baze(imax, 1) ="h"
nosaukums(1) = "baze"
nosaukums(2) = "h"
nosaukumsl(1) = nosaukums(1)
nosaukumsl(2) = "f"
Forj=2Tojmax -1
If j + negativie_b < jmax Then
nosaukums(j + 1) ="x" & LTrim(RTrim(Str(j - 1)))
nosaukumsl(j + 1) ="x" & LTrim(RTrim(Str(j - 1)))
Else
nosaukums(j + 1) = "u" & LTrim(RTrim(StrG + 1 +
negativie_b - jmax)))
End If
Next |
nosaukums(jmax + 1) = "b"
nosaukumsl(jmax - negativie b + 1) ="b"
For i =1 To negativie b
baze(i, 1) ="u" & LTrim(RTrim(Str(i)))
Next i
For j =2 To jmax
liela(imax, j, 1) =0
i=0
For i =1 To imax
If (nosaukums(j + 1) = baze(i, 1)) And (Mid(baze(i, 1), 1, 1) = "u") Thenii =

Next i
If ii =0 Then
For i =1 To negativie b
liela(imax, j, 1) = liela(imax, |, 1) - liela(i, j, 1)
Next i

100



End If
Next |

Call Simpleksa_metode(imax, jmax, kk)

ReDim txts(kk + 3)
Call izvade(imax, jmax, kk, 1, liela(imax, jmax, kk), "1. etaps")

Open disks + "1. etaps.txt” For Output As#1
Write #1, texts
Close #1

End If

If (Len(kluda) = 0) And (Len(kludal) = 0) And (negativie b > 0) Then
jmax = jmax - negativie_b
ReDim bazel(imax - 1)
ReDim nosaukums(jmax + 1)
ReDim lielal(imax - 1, jmax)
ReDim palig(imax)
ReDim paligs(jmax)
Fori=1Tojmax + 1
nosaukums(i) = nosaukumsl(i)

Next i
Fori=1Toimax -1

bazel(i) = baze(i, kk)

For j =1 To jmax

lielal(i, j) = liela(i, j, kk)
If j = jmax Then lielal(i, j) = liela(i, j + negativie_b, kk)

Next |
Next i
ReDim baze(imax, 1)
ReDim liela(imax, jmax, 1)
i=0
Fori=1Toimax -1

baze(i, 1) = bazel(i)
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For j =1 To jmax
liela(i, j, 1) = lielal(i, j)
If bazel(i) = nosaukums(j + 1) Then
paligs(j) = i
If  <n+2)And (i >ii) Then
=i
paig(i) = c_vector(j - 1)
End If
End If
Next |
Next i
For j =2 To jmax
If paligs(j) =0 Then
Fori=1Toii
mainiga = palig(i) * liela(i, j, 1)
liela(imax, j, 1) = liela(imax, j, 1) + mainiga
'MsgBox mainiga & "=" & palig(i) & "*" & liela(i, j, 1) & vbCrLf & palig(i)
& "*" & liela(i, j, 1) & "=" & mainiga & vbCrLf & "liela(" & imax & "," & j & ", 1)=" &
liela(imax, j, 1)
Next i
If j - 2<nThenIf c_vector(j - 1) <> 0 Then liela(imax, j, 1) = liela(imax, j, 1) -
c_vector(j - 1)
End If
Next |
baze(imax, 1) ="f"
liela(imax, 1, 1) =1
kk=1

Call Simpleksa_metode(imax, jmax, kk)
ReDim txts(kk + 3)
Call izvade(imax, jmax, kK, 2, liela(imax, jmax, kk), "2. etaps")

Open disks + "2. etaps.txt” For Output As#1
Write #1, texts
Close #1
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End If

If (Len(kluda) = 0) And (negativie b =0) Then
jmax =1+ n+ m+ 1 ‘Funkcijas kolonna + matricas A kolonnu skaits + jaunu
mainigo nevienadibu skaits + vektora b kolonna
imax=m+1 'Matricas A rindu skaits + vektora-c rinda
kk=1
'MsgBox "m="& m&" n="& n& vbCrLf & "i=" & imax & " =" & jmax
ReDim liela(imax, jmax, kk)
ReDim nosaukums(jmax + 1)
ReDim baze(imax, 1)
Fori =1 To imax
Forj =1 Tojmax
If (i =imax) And (j = 1) Then liela(i, j, 1) = 1
If (i <imax) And (j > 1) And (j <n+ 2) Thenliela(i, j, 1) = A_matrix(i, j - 1)
If (i=imax) And (j > 1) And (j <n+ 2) Then liela(i, j, 1) = -(c_vector(j - 1))
If (j =jmax) And (i <m+ 1) Then liela(i, j, 1) = b_vector(i)
If (i <imax) And (j >n+ 1) And (j <jmax) And (j =i + n+ 1) Then liela(i, j, 1)

=1
Next |
baze(i, 1) ="X" + LTrim(RTrim(Str(n + i)))
Next i
baze(imax, 1) ="f"

nosaukums(1) = "baze"
nosaukums(2) = "f"
Forj=2Tojmax -1
nosaukums(j + 1) ="x" & LTrim(RTrim(Str(j - 1)))
Next |
nosaukums(jmax + 1) ="b"

Call Simpleksa_metode(imax, jmax, kk)
ReDim txts(kk + 3)
Call izvade(imax, jmax, kK, 2, liela(imax, jmax, kk), "2. etaps")

Open disks + "2. etaps.txt” For Output As#1
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Write #1, texts
Close #1
End If

beigaas:
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then
Response = MsgBox("Nav korekti ievadita faila atrasanas adrese!”, vbOKOnNly
+ vbCritical + vbDefaultButton2, "Kladu zinojums")
Else
beigaasl:
If Not (abd.FileExists(adrese)) Then Response = MsgBox("Nav korekti ievadits faila
nosaukums!”, vbOKOnly + vbCritical + vbDefaultButton2, "Kladu zinojums")
End If
End Sub

Private Sub Atvert_Click()
garums = Len(adrese)
Do

garums = garums - 1
Loop Until (Mid(adrese, garums, 1) ="\")
disks = Mid(adrese, 1, garums)
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then GoTo beigas_atv
If Not (abd.FileExists(adrese)) Then GoTo beigas_atvl
Workbooks.add

Sheets("Sheet1").Name = "1. etaps’
Sheets(" Sheet2").Name = "2. etaps’
Sheets(" Sheet3").Name = "Dzest"

Application.DisplayAlerts = False

Worksheets("Dzest").Delete
Application.DisplayAlerts = True
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Sheets("1. etaps’).Select

With ActiveSheet.QueryTables.add(Connection:="text;" + disks + "1. etaps.txt”, _
Destination:=Range("A1"))
.Name ="2. etaps’
FieldNames = True
.RowNumbers = False
FillAdjacentFormulas = False
.PreserveFormatting = True
.RefreshOnFileOpen = False
.RefreshStyle = xlInsertDeleteCells
.SavePassword = False
.SaveData = True
AdjustColumnWidth = True
.RefreshPeriod = 0
.TextFilePromptOnRefresh = False
.TextFilePlatform = xIWindows
TextFileStartRow = 1
.TextFileParseType = xIDelimited
.TextFileTextQualifier = xITextQualifierDoubleQuote
.TextFileConsecutiveDelimiter = False
.TextFileTabDelimiter = True
.TextFileSemicolonDelimiter = False
.TextFileCommaDelimiter = False
.TextFileSpaceDelimiter = False
.TextFileColumnDataTypes= Array(1, 1,1,1,1,1,1,1,1, 1)
.TextFileDecimal Separator ="."
.Refresh BackgroundQuery:=False

End With

Columns("A:A").Select

With Selection
.Horizontal Alignment = xIRight
VerticalAlignment = xICenter
WrapText = False
.Orientation =0
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AddIndent = False

ShrinkToFit = False

.MergeCells = False
End With
Columns("B:1V").Select
ActiveWindow.SmallScroll Down:=11

Selection.NumberFormat = "#"'" """ 7227?77

With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
.ShrinkToFit = False
.MergeCells = False
End With
ActiveWindow.SmallScroll Down:=-11
Cells.Find(What:="Uzdevumam", After:=ActiveCell, Lookln:=xIFormulas, _
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False).Activate
ActiveCell.Rows("1:1").EntireRow.Select
Selection.Font.Bold = True
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
.ShrinkToFit = False
MergeCells = True
End With
Cells.Select
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With Selection.Font
.Name = "Times New Roman Baltic"
Size=11
Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
End With
ActiveCell.Cells.EntireColumn. AutoFit

If ActiveCell.FormulaR1C1 = "Nevajag" Then
Application.DisplayAlerts = False
Worksheets("'1. etaps').Delete
Application.DisplayAlerts = True
End If

Sheets("2. etaps’).Select

With ActiveSheet.QueryTables.add(Connection:="text;" + disks + "2. etaps.txt”, _
Destination:=Range("A1"))
.Name ="2. etaps’
FieldNames = True
.RowNumbers = False
FillAdjacentFormulas = False
.PreserveFormatting = True
.RefreshOnFileOpen = False
.RefreshStyle = xlInsertDeleteCells
.SavePassword = False
.SaveData = True
AdjustColumnWidth = True
.RefreshPeriod = 0
.TextFilePromptOnRefresh = False
.TextFilePlatform = xIWindows
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TextFileStartRow = 1
.TextFileParseType = xIDelimited
TextFileTextQualifier = xITextQualifierDoubleQuote
.TextFileConsecutiveDelimiter = False
TextFileTabDelimiter = True
.TextFileSemicolonDelimiter = False
.TextFileCommaDelimiter = False
.TextFileSpaceDelimiter = False
.TextFileColumnDataTypes= Array(1, 1,1,1,1,1,1,1,1, 1)
.TextFileDecimal Separator ="."
.Refresh BackgroundQuery:=False

End With

Columns("A:A").Select
With Selection
.Horizontal Alignment = xIRight
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
.ShrinkToFit = False
.MergeCells = False
End With
Columns("B:1V").Select
ActiveWindow.SmallScroll Down:=11
Selection.NumberFormat = "#"" "" 2?2?77
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
.MergeCells = False
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End With
ActiveWindow.SmallScroll Down:=-11
Cells.Find(What:="Uzdevumam", After:=ActiveCell, Lookln:=xIFormulas, _
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False).Activate
ActiveCell.Rows("1:1").EntireRow.Select
Selection.Font.Bold = True
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
MergeCells = True
End With
Cells.Select
With Selection.Font
.Name = "Times New Roman Baltic"
Size=11
Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
End With
ActiveCell.Cells.EntireColumn. AutoFit

Cells.FindNext(After:=ActiveCell).Activate
Cells.FindNext(After:=ActiveCell).Activate
ActiveCell.Rows("1:1").EntireRow.Select
Selection.Font.Bold = True
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With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
MergeCells = True
End With
Cells.Select
With Selection.Font
.Name = "Times New Roman Baltic"
Size=11
Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
End With
ActiveCell.Cells.EntireColumn. AutoFit

If ActiveCell.FormulaR1C1 ="Nevajag" Then
Application.DisplayAlerts = False
Worksheets("2. etaps').Delete
Application.DisplayAlerts = True
End If
beigas_atv:
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then
Response = MsgBox("Nav korekti ievadita faila atrasanas adrese!”, vbOKOnly
+ vbCritical + vbDefaultButton2, "Kladu zinojums")

Else
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beigas atvl:
If Not (abd.FileExists(adrese)) Then Response = MsgBox("Nav korekti ievadits faila
nosaukums!”, vbOKOnly + vbCritical + vbDefaultButton2, "Kladu zinojums")
End If
End Sub

Private Sub 1ziet_Click()
Application.Quit
End Sub

Private Sub dualais_Click()
If (pirmais_etaps.Value) Then Dualais.Value = False
End Sub

Private Sub otrais_etaps Click()
etap(1) =0

etap(2) =2

End Sub

Private Sub palignezinamie_Click()
If (pirmais_etaps.Value) Then palignezinamie.Value = True
End Sub

Private Sub pirmais_etaps Click()
etap(l) =1

etap(2) =0

Dualais.Value = False
palignezinamie = False

End Sub

Private Sub pirmais_pedejais_Click()

visii.Value = Not (pirmais_pedejais.Value)
End Sub

111



Private Sub Radit_Click()

If Radit.Caption = "Radit opcijas’ Then
opcijas.Visible = True
Simplekss.Height = 282.75
Radit.Caption = "Slépt opcijas’

Else
opcijas.Visible = False
Simplekss.Height = 77
Radit.Caption = "Radit opcijas"

End If

End Sub

Private Sub Radit_DblClick(ByVal Cancel As M SForms.ReturnBoolean)
Radit_Click
End Sub

Private Sub visii_Click()
pirmais_pedejais.Value = Not (visii.Value)
End Sub

Private Sub Userform_Initialize()
etap(l) =1
etap(2) =2
Simplekss.Height = 77
adrese.Additem "G:\Diplomdarbs\program\L PU 1.txt"
adrese.Additem "E:\Diplomdarbs\program\L PU 1.txt"
adrese. AddItem
Documents\Macibas\L U\Diplomdarbs\Mans\program\L PU 1.txt"

adrese.Additem "D:\Mani darbi\L U\Diplomdarbs\Mans\program\L PU1.txt"

End Sub
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24. pielikums

Kvadratiskas programmesanas uzdevuma risinasanas programma

Const konstante = 500
Const epsilon = 10~ (-14)

Dim n, m, mm, i, ii, tt, j, k, vs, kk1, kk2, imax, jmax, imax1, imax2, jmaxl, jmax2,
nosaukum, garums As Long

Dim FailaNr, h, p, negativie b, pozitivie_aij, negativie dj, vienadibu_skaits As Long

Dim kluda, disks, texts, textss, textsl, nosauku As String

Dim failsl, fails2, Response As Boolean

Dim mainiga As Double

Dim A_matrix() As Double

Dim D_matrix() As Double

Dim b_vector() As Double

Dim c_vector() As Double

Dim e_vector() As Double

Dim atlase_vector() As Double

Dim etap(1 To 2) AsInteger

Dim liela() As Double

Dim lielal() As Double

Dim nosaukums() As String

Dim salidzina() As Long

Dim baze() As String

Dim bazel() As String

Dim txts() As String

Dim paligs() AsLong

Dim palig() As Double

Dim abd

Sub Simpleksa_metode(imax, jmax, kk)

Dim elements], elementsi, starpiba, min_j As Double
Dim counts As Long

Dim nosacijums, XxImw_izmainas As Boolean

Dim reizingjums, dalijumm, dalijumml, zimes As Double

113



Dim dalijums() As Double

Dim kollonnu_izmainas() As Integer
Dimi0O() AsLong

DimjO() AsLong

ReDim dalijums(imax, jmax + 1)
ReDim salidzina(jmax)

Dim nosauk1 As String
Dim nosaukcip, bazecip As Integer
kk =kk -1
Do
kk =kk + 1
ReDim Preserve liela(imax, jmax, kk + 1)
ReDim Preserve baze(imax, kk + 1)
ReDim Preserve kollonnu_izmainas(jmax)
Forj =1 Tojmax
kollonnu_izmainas(j) = 1
Next |
parbaude:
ReDim Preserve iO(kk + 1)
ReDim Preserve jO(kk + 1)

terxts=""

min_j =0
rindu_izmainas=0
jokk) =1
negativie dj =0

Forj =1 Tojmax
elements = liela(imax, j, kk)
'MsgBox "kk=" & kk2 & vbCrLf & "min_j=" & Str(min_j) & vbCrLf & elements
If (elementsj < 0) And (j <> jmax) And (kollonnu_izmainas(j) = 1) Then
negativie_dj = negativie dj + 1
If negativie dj =1 Then
min_j = elementg
JO(kk) =]
End If
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End If
If (elements) < min_j) And (j <> jmax) And (kollonnu_izmainas(j) = 1) Then
min_j = elements
jO(kk) =]
End If
Next |
pozitivie_aij =0
trets=""
If negativie_dj >0 Then
Fori=1To imax
elementsi = liela(i, jO(kk), kk)
If (elementsi > 0) Then
Forj =1 Tojmax
dalijums(i, j) = liela(i, j, kk) / liela(i, jo(kk), kk)
Next |
End If
Forj =1 Tojmax
trets = trets + Str(Format(dalijums(i, j), "###0.00")) + Chr(9)
Next |
trets = trets + Chr(13)
baze(i, kk + 1) = baze(i, kk)
Next i
i=0
Fori=1To imax
nosaukl = Mid(nosaukums(jo(kk) + 1), 1, 1)
bazecip = Val(Mid(baze(i, kk), 2, Len(baze(i, kk)) - 1))
nosaukcip = Val(Mid(nosaukums(jO(kk) + 1), 2, Len(nosaukums(jO(kk) + 1)) - 1))
If (nosaukl = "x") And (Mid(baze(i, kk), 1, 1) = "v") And (bazecip = nosaukcip)
Thenrindu_izmainas =i
If (nosaukl = "v") And (Mid(baze(i, kk), 1, 1) = "x") And (bazecip = nosaukcip)
Thenrindu_izmainas =i
If (nosaukl = "w") And (Mid(baze(i, kk), 1, 1) = "L") And (bazecip = nosaukcip)
Thenrindu_izmainas =i
If (nosaukl = "L") And (Mid(baze(i, kk), 1, 1) = "w") And (bazecip = nosaukcip)

Thenrindu_izmainas =i
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elementsi = liela(i, jO(kk), kk)
If (elementsi > 0) And (i <imax) Then
pozitivie_aij = pozitivie_aij + 1
If pozitivie_aij =1 Then
i0(kk) =i
Else
counts = jmax
garpiba = dalijums(i, counts) - dalijums(iO(kk), counts)
Do While (starpiba = 0)
counts = counts - 1
starpiba = dalijums(i, counts) - dalijums(iO(kk), counts)
Loop
If (starpiba < 0) Or (Mid(baze(i, kk), 1, 1) ="u") TheniO(kk) =i
End If
End If
'MsgBox "kk=" & kk2 & vbCrLf & "min_i=" & Str(dalijums(iO(kk),jmax) &
vbCrLf & elementsi
Next i
End If
If (rindu_izmainas <> i0(kk)) And (rindu_izmainas > 0) Then
kollonnu_izmainas(jO(kk)) = 0
GoTo parbaude
End If
nosacijums = (pozitivie_aij > 0) And (negativie_dj > 0)
'MsgBox "kk=" & kk & vbCrLf & "i0=" & i0(kk) & vbCrLf & "jO=" & jO(kk)
If nosacijums Then
baze(i0(kk), kk + 1) = nosaukums(jO(kk) + 1)
Forj =1 Tojmax
liela(io(kk), j, kk + 1) =liela(io(kk), j, kk) / liela(i0(kk), jO(kk), kk)
Next |
Fori=1Toimax
Forj =1 Tojmax
reizingjums = -liela(i0(kk), j, kk + 1) * liela(i, jO(kk), kk)
If (i <>i0(kk)) Then
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liela(i, j, kk + 1) = liela(i, j, kk) + reizingjums
If Abs(liela(i, j, kk + 1)) < epsilon Then liela(i, j, kk + 1) =0
'MsgBox liela(i, j, kk) & " - " & liela(iO(kk), j, k + 1) & " * " & liela(i, jO(kk),
kk) & "=" & liela(i, j, kk + 1)
End If
Next |
Next i
End If
Loop Until (pozitivie_aij = 0) Or (negativie_dj = 0) Or (kk = 100)
If nosacijums Then kk = kk - 1
End Sub

Sub levade()

Dima, b, ¢, d, ff, a, g, bi, bj, ci, ¢, di, dj, indekss As Long

Dimkd, ud, md, zd, ad1 AsLong

Dim matrica_liela(1 To konstante, 1 To konstante, 1 To 4) As Double

Dimindeksi(1 To konstante, 1 To 4) As Integer

Dim burtsl, burts2, strs, strsl, textins As String

Dim nosacijumsl, nosacijums2, nav_D rindas, nav_A_rindasm, pozitivi_definita As
Boolean

Dim kordinate(1 To 4) As Integer

Dim vect(1 To 5) As String

Dim jauns As Double

Dim D1_matrix()

Dim determ()

Dim determ2()

vect(1) = "Transponets vektors b ir"
vect(2) = "Transponets vektorscir”
vect(3) = "Matrica A ir"

vect(4) = "MatricaD ir"

vect(5) = "Sistemas vienadojumu skaits ir"
ff=1

e=1

Open adrese For Input As #FailaNr
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Do Until EOF(FailaNr)
Line Input #FailaNr, strs
grs=LTrim(RTrim(strs))
Fori=1To Len(strs)
If (Mid(strs, i, 1) = "(") And (i < Len(strs) - 1) Then strs = Mid(strs, i + 1,
Len(strs) - i)
Next i
grsl = drs
If strs<>"" Then
If (Mid(strs, Len(strs), 1) =".") Then strs = Mid(strs, 1, Len(strs) - 1)
If (Mid(strs, Len(strs), 1) =")") Then strs = Mid(strs, 1, Len(strs) - 1)
End If
grs=LTrim(RTrim(strs))
If vect(5) = Mid(strs, 1, 30) Then vienadibu_skaits = Val(LTrim(LTrim(Mid(strs, 31,
Len(strs) - 30))))

Fori=1To4
If vect(i) = strs Then
kordinate(ff) = i
End If
Next i

textins=strs+" @"
If (Len(textins) > 2) And (vect(5) <> Mid(strs, 1, 30)) Then
a=1
b=0
c=1
d=1
If Not (vect(kordinate(ff)) = strs) Then
Do Until Mid(textins, a, 1) ="@"
burtsl = Mid(textins, a, 1)
burts2 = Mid(textins, a+ 1, 1)
nosacijumsl = ((burtsl =" ") And (burts2 <>" ")) Or ((burtsl =" ") And (burts2
<> Chr(9)))
nosacijums2 = (burtsl = Chr(9)) And (burts2 <> " ") Or ((burtsl = Chr(9)) And
(burts2 <> Chr(9)))
b=b+1
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vards = RTrim(LTrim(Mid(textins, c, b)))
If (nosacijumsl Or nosacijums2) And (vards <>"") Then
matrica_lielae, d, kordinate(ff)) = Val(vards)
indeksi(e, kordinate(ff)) =d
Select Case kordinate(ff)
Cae1l
bi=e
If (bj <d) Thenbj=d
Case 2
ci=e
If (cj<d) Thencj=d
Case 3
a=e
If (8 <d) Theng =d
Case 4
d=e
If (dj <d) Thendj=d
End Select
d=d+1
c=a+1l
b=0
End If
a=a+1
Loop
If (strs<>"") Then
If (Mid(strsl, Len(strsl), 1) =".") Then

ff=ff+1
e=1
Else
e-e+1l
End If
End If
End If
End If
Loop
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Close #FailaNr
nav_A_rindas = False
nav_D_rindas = False
Fori=1Toai
If 8 <> indeksi(i, 3) Then nav_A_rindas = True
Next i
Fori=1Todi
If dj <> indeksi(i, 4) Then nav_D_rindas = True
Next i
'bi ir transpongta vektora b rindu skaits, kam ir jabtt vienadam ar 1.
'bj ir transpongta vektora b kollonu skaits.
'Ci ir transpongta vektora c rindu skaits, kam ir jabut vienadam ar 1.
'c] ir transpongta vektora c kollonu skaits.
‘al ir matricas A rindu skaits.
‘aj ir matricas A kollonu skaits.
'di ir matricas D rindu skaits.
'dj ir matricas D kollonu skaits.
'nav_A_rindas parada, vai visas matricas A rindasir vienads elementu skaits

'nav_D_rindas parada, vai visas matricas D rindasir vienads elementu skaits

If (bi <> 1) Then kluda = kluda + "Vektoram b transponétam ir jabat 1 rindai!" &
vbCrLf
If (ci <> 1) Then kluda = kluda + "Vektoram c transponétam ir jabat 1 rindai!” &
vbCrLf
If (8 <> ¢j) Then kluda = kluda + "Matricas A kolonnu skaits nav vienads ar vektora c
elementu skaitu!" & vbCrLf

If (a <> bj) Then kluda = kluda + "Matricas A rindu skaits nav vienads ar vektora b
elementu skaitul" & vbCrLf

If nav_A_rindas Then kluda = kluda + "Visas matricas A rindas elementu skaits nav

vienads!"

'If nav_D_rindas Then kluda = kluda + "Visas matricas D rindas elementu skaits nav

vienads!"

If (di <> dj) Then kluda = kluda + "Rindu skaits matrica D nav vienads ar kolonnu
skaitul" & vbCrLf
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If (8] <> dj) Then kluda = kluda + "Matricas A kollonu skaits nav vienads ar matricas D
kolonnu skaitu!" & vbCrLf

If vienadibu_skaits <> Clnt(vienadibu_skaits) Then kluda = kluda + "Vienadibu skaits
nav vesels skaitlis!" & vbCrLf

If vienadibu_skaits > bj Then kluda = kluda + "Noraditais vienadibu skaits parsniedz
patieso vienadibu skaitu!" & vbCrLf

If vienadibu_skaits < 0 Then kluda = kluda + "Noraditais vienadibu skaits nedrikst biit
negativs!" & vbCrLf

vs = vienadibu_skaits
kludu_parbaude:
If Len(kluda) = 0 Then
n=dj
m=Dbj
mm = m + vienadibu_skaits
ReDim A_matrix(mm, n)
ReDim D_matrix(n, n)
ReDim D1_matrix(n, n)
ReDim e_vector(n)
ReDim b_vector(mm)
ReDim c_vector(n)
negativie b=0
Forj=1Tobj
b_vector(j) = matrica _liela(hi, j, 1)
If b_vector(j) <0 Then
negativie_b = negativie b+ 1
End If
If (kk <>0) And (j > m-vs-1) Then
b_vector(j) = -matrica _liela(bi, j, 1)
End If
Next |
If (negativie_b > 0) Then
kluda = kluda + "Vektors b nevar saturét negativus skaitlus!" & vbCrLf
GoTo kludu_parbaude
End If
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texts=""
Fori=1Tom
Forj=1Ton
A_matrix(i, J) = matrica_liela(i, j, 3)
If (vs<>0) And (i +vs+ 1>m) Then A_matrix(i + vs, j) =-matrica_liela(i,
5 3)
If A_matrix(i, j) <0 Then
kluda = kluda + "Matricas A visi elementi nav nenegativi!"
GoTo kludu_parbaude
End If
Next |
Next i
Forj=1Ton
Fori=1Ton
D_matrix(i, j) = matrica_liela(i, j, 4)
D1 _matrix(i, j) = matrica _liela(i, j, 4)
Next i
c_vector(j) =0
e vector(j) =1
Next |

ReDim determ(n)
ud=0
det=1
adl=1
Do
ud=ud+1
kd = ud
While (D1_matrix(kd, ud) = 0) And (kd <=n)
kd=kd+1
If kd >=n Then
det =0
GoToiz
End If
Wend
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If kd <> ud Then
Formd =ud Ton
zd =D1_matrix(ud, md)
D1 matrix(ud, md) = D1_matrix(kd, md)
D1_matrix(kd, md) = z
adl = -adl
Next md
End If
determ(ud) = ad1l * D1 _matrix(ud, ud)
Forj=nToud Step-1
D1_matrix(ud, j) = D1_matrix(ud, j) / D1_matrix(ud, ud)
Next |
If ud <nThen
Fori=ud+1Ton
Forj=ud+1Ton
D1_matrix(i, j) = D1_matrix(i, j) - D1_matrix(i, ud) * D1_matrix(ud, j)
Next |
Next i
End If
Loop Until ud=n

pozitivi_definita= True
ReDim determ2(n)
Fori=1Ton
Ifi=1Then
determ?2(i) = determ(i)
Else
determ2(i) = determ(i) * determ2(i - 1)
End If
If determ2(i) <= O Then pozitivi_definita= False
Next i
If Not (pozitivi_definita) Then kluda = kluda + "Matrica D nav pozitivi
pusdefinital
End If
End Sub
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Private Sub izvade(imaxx, jmaxx, kmaxx, etaps, pedejais As Double, etap text As
String)

Dim Response, parbaude, palignez As Boolean

Dim a, garumm As I nteger

Dim xuy, cc, dd AsLong

Dim iteracijaa, datii As String

Dim nosykum As String

Dim nezinam() AsLong

ReDim nezinam(jmaxx)

If etaps = 2 Then
For j =1 To jmax
If (Mid(nosaukums(j + 1), 1, 1) ="x") Then
nezinam(j) = 0
Else
nezinam(j) = 1
End If
Next |
End If
Forj=1Tojmaxx -1
For i =1 To imaxx
If nosaukums(j + 1) = baze(i, kmaxx) Then salidzina(j) = i
Next i

Next |

txts(1) = Chr(13)
texts=""
Forj=1Tojmaxx +1
txts(1) = txts(1) + nosaukums(j) + Chr(9)
Next |
For k = 1 To kmaxx
txts(k + 1) = txts(1) + Chr(13)

For i =1 To imaxx
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txts(k + 1) = txtg(k + 1) + baze(i, k) + Chr(9)
For j =1 To jmaxx
txts(k + 1) = txts(k + 1) + Str(liela(i, j, k))
If j <> jmax Then txts(k + 1) = txts(k + 1) + Chr(9)
Next |
txts(k + 1) = txts(k + 1) + Chr(13)
Next i
If Not (visii.Value) And (k > 1) And (k < kmaxx) Then txts(k + 1) =""
texts = texts + txts(k + 1)
Next k

cc=-1
palignez = palignezinamie.Value
iteracijaa = "Iteraciju” + Chr(9) + "skaitsir" + Chr(9) + Str(kmaxx)
txts(kmaxx + 2) =""
If (pozitivie_aij = 0) And (negativie dj > 0) Then kludal = "Uzdevumam nav
atrisinajuma, jo merka funkcijair neierobezota no augsas." + Chr(13)
If (etaps = 1) And (pedegjais < 0) Then kludal = "Uzdevumam nav atrisinajuma, jo
sakotngjam uzdevumam planu kopa ir tuksa." + Chr(13)
parbaude = (negativie_dj = 0) And (Len(kludal) = 0) And (etap(etaps) = etaps)
txts(kmaxx + 2) = txts(kmaxx + 2) + kludal
If Not (parbaude) And (iteraciju_skaits.Value) Then txts(kmaxx + 2) = txts(kmaxx + 2)
+ iteracijaa + Chr(13) + Chr(13)
If parbaude Then
txts(kmaxx + 2) = "Uzdevumam ir atrisinajums’ + Chr(13)
If iteraciju_skaits.Value Then txts(kmaxx + 2) = txts(kmaxx + 2) + iteracijaa +
Chr(13)
txts(kmaxx + 2) = txts(kmaxx + 2) + Chr(13)

Forj=1Tojmaxx - 1

datii =""
nosykum ="*" + nosaukums(j + 1) + "=" + Chr(9)
If (palignez) And (salidzina(j) > O0) Then datii = nosykum +

LTrim(Str(liela(salidzina(j), jmaxx, kmaxx)))
If (palignez) And Not (salidzina(j) > 0) Then datii = nosykum + "0"
garumm = Len(nosaukums(j)) - 1
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If Not (palignez) And (nezinam(j) = 0) Then

If salidzina(j) > O Then datii = nosykum + LTrim(Str(liela(salidzina(j), jmaxx,
kmaxx)))

If salidzina(j) = O Then datii = nosykum + "0"
cc=cc+1

End If

txts(kmaxx + 2) = txts(kmaxx + 2) + datii

If Len(datii) > 0 Then txts(kmaxx + 2) = txts(kmaxx + 2) + Chr(13)

Next |
End If

If (etap(etaps) = etaps) Then
If (Len(kludal) = 0) And (atrisingjumaValue) Then Response =
MsgBox(txts(kmaxx + 2), vbOKOnly, etap_text)
texts = texts + Chr(13) + txts(kmaxx + 2) + Chr(13)
Else
texts="Nevagjag" + Chr(13) + "Uzdevumam"
End If
If Len(kludal) > O Then Response = MsgBox(kludal, vbOKOnly + vbCritical,
etap_text)
End Sub

Private Sub abi_etapi_Click()
eap(l) =1
etap(2) =2
palignezinamie.Value = True
End Sub

Private Sub Aprekinat_Click()
negativie b=0
tur=0
Kluda=""
garums = Len(adrese)
Do
garums = garums- 1
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Loop Until (Mid(adrese, garums, 1) ="\")
disks = Mid(adrese, 1, garums)
FailaNr = freefile
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then GoTo beigaas
If Not (abd.FileExists(adrese)) Then GoTo beigaasl
Call levade
Open disks + "1. etaps.txt” For Output As#1
Write #1, "Nevajag" + Chr(13) + "Uzdevumam"
Close #1
Open disks + "2. etaps.txt” For Output As#1
Write #1, "Nevajag" + Chr(13) + "Uzdevumam"
Close #1
'MsgBox "Okey " & vienadibu_skaits
If (Len(kluda) > 0) Then Response = MsgBox(kluda, vbOKOnNly + vbCritical, "Kladu
zinojums')
If (Len(kluda) = 0) And (vs> 0) Then
jmax =1+ 3* n+2* mm + 1 + vienadibu_skaits
jmaxl =1+ n+mm 'Funkcijas kolonna + matricas A kolonnu skaits + jaunu
mainigo nevienadibu skaits + vektora b kolonna
imax=mm+n+1
imaxl=mm+ 1 'Matricas A rindu skaits + vektora-c rinda
kk=1
ReDim liela(imax, jmax, kKk)
ReDim nosaukums(jmax + 1)
ReDim nosaukumsl(jmax - vs + 1)
ReDim baze(imax, 1)
ReDim atlase_vector(imax)
baze(imax, 1) ="h"
nosaukums(1) = "baze"
nosaukums(2) = "h"
nosaukumsl(1) = nosaukums(1)
nosaukumsl(2) = "f"
liela(imax, 1,1) =1

Fori=1Ton+ mm
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Forj=2Ton+1
If i <mm-vs+ 1) Thenliela(i, j, 1) = A_matrix(i, j - 1)
If (i >mm-vs) And (i < mm+ 1) Then liela(i, j, 1) =-A_matrix(i, j - 1)
If (i > mm) Then liela(i, j, 1) =2* D_matrix(i - mm, j - 1)
If (i = 1) Then nosaukums(j + 1) ="X" & LTrim(RTrim(Str(j - 1)))
If (i = 1) Then nosaukumsl(j + 1) = "x" & LTrim(RTrim(Str(j - 1)))
Next |
If (i < mm+ 1) Then liela(i, jmax, 1) = b_vector(i)
Next i
Fori=1Tomm
Forj=1Tomm-vs
If  =1i) Thenliela(i,j+n+1,1)=1
Next |
Next i

If vs>0 Then
Fori=1Tovs
Forj=1Tovs
If j =1) Thenliela(i + mm-vs, j+n+ mm-vs+1,1)=-1
If j =1) Thenliela(i + mm-vs, j+jmax-vs-1,1)=1
Next |
liela(i + mm - vs, jmax, 1) = liela(i + m - vs, jmax, 1)
lila(imax, i+n+mm-vs+1,1)=1
Next i
End If

Fori=1Ton
Forj=1Ton
If j =1) Thenliela(i + mm, j+ mm+n+1,1)=-1
If j =1) Thenliela(i + mm, j+2* (mm+ n) + 1, 1) = e_vector(j)
Next |
atlase vector(i + mm) = e_vector(i)
liela(i + mm, jmax, 1) = c_vector(i)
Next i
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Fori=1Ton
Forj=1Tomm
liela(i+ mm, j+2* n+ mm+ 1, 1) = A_matrix(j, i)
Next |
Next i

If vs>0 Then
Forj=2Tom
Fori=mm-vs+1Tomm
liela(imax, j, 1) = liela(imax, j, 1) + A_matrix(i, j - 1)
If j = 2 Then liela(imax, jmax, 1) = liela(imax, jmax, 1) - liela(i, jmax, 1)
Next i
Next |
End If

Fori=1Tomm+n
Ifi<m+1Then
baze(i, 1) = "w" + LTrim(RTrim(Str(i)))
Elself (i>m) And (i < m+vs+ 1) Then
baze(i, 1) ="u" + LTrim(RTrim(Str(i - m)))
Else
baze(i, 1) ="Z" + LTrim(RTrim(Str(i - mm)))
End If
Next i

Forj=1Ton
liela(imax, j+2* (n+mm) +1,1)=0
Next |

Forj=1Tomm
nosaukums(j + n+ 2) ="w" & LTrim(RTrim(Str(j)))
nosaukumsl(j + n+ 2) ="w" & LTrim(RTrim(Str(j)))
Next |
Forj=1Ton
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nosaukums(j + n+ mm+ 2) ="v" & LTrim(RTrim(Str(j)))
nosaukumsl(j + n+ mm+ 2) ="v" & LTrim(RTrim(Str(j)))
Next |
Forj=1Tomm
nosaukums(j + 2* n+ mm+ 2) ="L" & LTrim(RTrim(Str(j)))
nosaukumsl(j + 2* n+ mm+ 2) ="L" & LTrim(RTrim(Str(j)))
Next |
Forj=1Ton
nosaukums(j + 2* (n+ mm+ 1)) ="z" & LTrim(RTrim(Str(j)))
nosaukumsl(j + 2* (n+ mm+ 1)) ="Z" & LTrim(RTrim(Str(j)))

Next |
If vs>0 Then
Forj=1Tovs
nosaukums(j + jmax - vs) ="u" & LTrim(RTrim(Str(j)))
Next |
End If
nosaukums(jmax + 1) ="b"
nosaukumsl(jmax - vs+ 1) = "b"
nosauku = Chr(13)
Forj=1Tojmax + 1
nosauku = nosauku + nosaukums(j) + Chr(9)
Next |
textss = nosauku + Chr(13) + textss + Chr(13)

Call Simpleksa_metode(imax, jmax, kk)
ReDim txts(kk + 3)
Call izvade(imax, jmax, kk, 1, liela(imax, jmax, kk), "1.etaps")

Open disks + "1. etaps.txt” For Output As#1
Write #1, texts
Close #1

End If

If (Len(kluda) = 0) And (Len(kludal) = 0) And (vs> 0) Then
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jmax = jmax - vs
ReDim bazel(imax - 1)
ReDim nosaukums(jmax + 1)
ReDim lielal(imax - 1, jmax)
ReDim palig(imax)
ReDim paligs(jmax)
Fori=1Tojmax + 1
nosaukums(i) = nosaukumsl(i)
Next i
Fori=1Toimax -1
bazel(i) = baze(i, kk)
For j =1 To jmax
lielal(i, j) = liela(i, j, kk)
If j = jmax Then lielal(i, j) = liela(i, j + vs, kk)
Next |
Next i
ReDim baze(imax, 1)
ReDim liela(imax, jmax, 1)
i=0
Fori=1Toimax -1
baze(i, 1) = bazel(i)
For j =1 To jmax
liela(i, j, 1) = lielal(i, j)
If (bazel(i) = nosaukums(j + 1)) And (Mid(bazel(i), 1, 1) ="Z") Then

paligs(j) = i
If (i >1ii) Then
=i
palig(i) = -1
End If
End If
Next |
Next i

For j =2 To jmax
If paligs(j) = 0 Then
Fori=1Toii
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If palig(i) <> 0 Then
mainiga = palig(i) * liela(i, j, 1)
liela(imax, j, 1) = liela(imax, j, 1) + mainiga
'MsgBox mainiga & "=" & palig(i) & "*" & liela(i, j, 1) & vbCrLf &
palig(i) & "*" & liela(i, j, 1) & "=" & mainiga & vbCrLf & "liela(" & imax & "," & j & ",1)="
& liela(imax, j, 1)
End If
Next i
If j + n+1>jmax) And (j <jmax) Then liela(imax, j, 1) = liela(imax, j, 1) + 1
End If
Next |
baze(imax, 1) ="f"
liela(imax, 1, 1) =1
kk=1

Call Simpleksa_metode(imax, jmax, kk)
ReDim txts(kk + 3)
Call izvade(imax, jmax, kK, 2, liela(imax, jmax, kk), "2.etaps")

Open disks + "2. etaps.txt” For Output As#1
Write #1, texts
Close #1
End If
beigaas:
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then
Response = MsgBox("Nav korekti ievadita faila atrasanas adrese!”, vbOKOnNly
+ vbCritical + vbDefaultButton2, "Kladu zinojums")
Else
beigaasl:
If Not (abd.FileExists(adrese)) Then Response = MsgBox("Nav korekti ievadits faila
nosaukums!”, vbOKOnly + vbCritical + vbDefaultButton2, "Kladu zinojums")
End If
End Sub
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Private Sub Atvert_Click()
garums = Len(adrese)
Do

garums = garums - 1
Loop Until (Mid(adrese, garums, 1) ="\")
disks = Mid(adrese, 1, garums)
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then GoTo beigas_atv
If Not (abd.FileExists(adrese)) Then GoTo beigas_atvl
Workbooks.Add

Sheets("Sheet1").Name = "1. etaps’
Sheets(" Sheet2").Name = "2. etaps’
Sheets(" Sheet3").Name = "Dzest"

Application.DisplayAlerts = False
Worksheets("Dzest").Delete
Application.DisplayAlerts = True

Sheets("1. etaps’).Select

With ActiveSheet.QueryTables. Add(Connection:="text;" + disks + "1. etaps.txt”, _
Destination:=Range("A1"))
.Name ="1. etaps’
FieldNames = True
.RowNumbers = False
FillAdjacentFormulas = False
.PreserveFormatting = True
.RefreshOnFileOpen = False
.RefreshStyle = xlInsertDeleteCells
.SavePassword = False
.SaveData = True
AdjustColumnWidth = True
.RefreshPeriod = 0
.TextFilePromptOnRefresh = False
.TextFilePlatform = xIWindows
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TextFileStartRow = 1
.TextFileParseType = xIDelimited
TextFileTextQualifier = xITextQualifierDoubleQuote
.TextFileConsecutiveDelimiter = False
TextFileTabDelimiter = True
.TextFileSemicolonDelimiter = False
.TextFileCommaDelimiter = False
.TextFileSpaceDelimiter = False
.TextFileColumnDataTypes= Array(1, 1,1,1,1,1,1,1,1, 1)
.TextFileDecimal Separator ="."
.Refresh BackgroundQuery:=False

End With

Columns("A:A").Select
With Selection
.Horizontal Alignment = xIRight
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
ShrinkToFit = False
.MergeCells = False
End With
Columns("B:1V").Select
ActiveWindow.SmallScroll Down:=11
'Selection.NumberFormat = "#" """ 2?22/ ?7??"
Selection.NumberFormat = "General"
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
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.MergeCells = False
End With
ActiveWindow.SmallScroll Down:=-11
Cells.Find(What:="Uzdevumam", After:=ActiveCell, Lookln:=xIFormulas, _
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False).Activate
ActiveCell.Rows("1:1").EntireRow.Select
Selection.Font.Bold = True
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
MergeCells = True
End With
Cells.Select
With Selection.Font
.Name = "Times New Roman Baltic"
Size=11
Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
End With
ActiveCell.Cells.EntireColumn. AutoFit

Cells.FindNext(After:=ActiveCell).Activate
Cells.FindNext(After:=ActiveCell).Activate
ActiveCell.Rows("1:1").EntireRow.Select
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Selection.Font.Bold = True
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
MergeCells = True
End With
Cells.Select
With Selection.Font
.Name = "Times New Roman Baltic"
Size=11
Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
End With
ActiveCell.Cells.EntireColumn.AutoFit

If ActiveCell.FormulaR1C1 ="Nevajag" Then
Application.DisplayAlerts = False
Worksheets("'1. etaps').Delete
Application.DisplayAlerts = True
End If
Sheets("2. etaps’).Select
With ActiveSheet.QueryTables. Add(Connection:="text;" + disks + "2. etaps.txt”, _
Destination:=Range("A1"))
.Name ="2. etaps’

.FieldNames = True
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.RowNumbers = False
FillAdjacentFormulas = False
.PreserveFormatting = True
.RefreshOnFileOpen = False
.RefreshStyle = xlInsertDeleteCells
.SavePassword = False
.SaveData = True
AdjustColumnWidth = True
.RefreshPeriod = 0
.TextFilePromptOnRefresh = False
.TextFilePlatform = xIWindows
TextFileStartRow = 1
.TextFileParseType = x|Delimited
.TextFileTextQualifier = xITextQualifierDoubleQuote
.TextFileConsecutiveDelimiter = False
.TextFileTabDelimiter = True
.TextFileSemicolonDelimiter = False
.TextFileCommaDelimiter = False
.TextFileSpaceDelimiter = False
.TextFileColumnDataTypes= Array(1, 1,1,1,1,1,1,1,1, 1)
.TextFileDecimal Separator ="."
.Refresh BackgroundQuery:=False
End With

Columns("A:A").Select

With Selection
.Horizontal Alignment = xIRight
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
ShrinkToFit = False
.MergeCells = False

End With

Columns("B:1V").Select
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ActiveWindow.SmallScroll Down:=11
Selection.NumberFormat = "General"
'Selection.NumberFormat = "#" ""??22/?7??"
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
.MergeCells = False
End With
ActiveWindow.SmallScroll Down:=-11
Cells.Find(What:="Uzdevumam", After:=ActiveCell, Lookln:=xIFormulas, _
LookAt:=xIPart, SearchOrder:=xIByRows, SearchDirection:=xINext, _
MatchCase:=False).Activate
ActiveCell.Rows("1:1").EntireRow.Select
Selection.Font.Bold = True
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
.ShrinkToFit = False
.MergeCells = True
End With
Cells.Select
With Selection.Font
.Name = "Times New Roman Baltic"
Size=11
Strikethrough = False
.Superscript = False
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.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
End With
ActiveCell.Cells.EntireColumn. AutoFit

Cells.FindNext(After:=ActiveCell).Activate
Cells.FindNext(After:=ActiveCell).Activate
ActiveCell.Rows("1:1").EntireRow.Select
Selection.Font.Bold = True
With Selection
.Horizontal Alignment = xILeft
VerticalAlignment = xICenter
WrapText = False
.Orientation = 0
AddIndent = False
IndentLevel =0
ShrinkToFit = False
MergeCells = True
End With
Cells.Select
With Selection.Font
.Name = "Times New Roman Baltic"
Size=11
Strikethrough = False
.Superscript = False
.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = xIAutomatic
End With
ActiveCell.Cells.EntireColumn. AutoFit
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If ActiveCell.FormulaR1C1 ="Nevajag" Then
Application.DisplayAlerts = False
Worksheets("2. etaps').Delete
Application.DisplayAlerts = True
End If
beigas_atv:
Set abd = CreateObject(" Scripting.FileSystemObject™)
If Not (abd.FolderExists(disks)) Then
Response = MsgBox("Nav korekti ievadita faila atrasanas adrese!”, vbOKOnly
+ vbCritical + vbDefaultButton2, "Kladu zinojums")
Else
beigas atvl:
If Not (abd.FileExists(adrese)) Then Response = MsgBox("Nav korekti ievadits faila
nosaukums!”, vbOKOnly + vbCritical + vbDefaultButton2, "Kladu zinojums")
End If
End Sub

Private Sub 1ziet_Click()
Application.Quit
End Sub

Private Sub otrais_etaps Click()
etap(1) =0

etap(2) =2

End Sub

Private Sub palignezinamie_Click()
If (pirmais_etaps.Value) Then palignezinamie.Value = True
End Sub

Private Sub pirmais_etaps Click()

etap(l) =1
etap(2) =0
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palignezinamie = False
End Sub

Private Sub pirmais_pedejais_Click()
visii.Value = Not (pirmais_pedejais.Value)
End Sub

Private Sub Radit_Click()

If Radit.Caption = "Radit opcijas’ Then
opcijas.Visible = True
Simplekss.Height = 282.25
Radit.Caption = "Slépt opcijas’

Else
opcijas.Visible = False
Simplekss.Height = 77
Radit.Caption = "Radit opcijas"

End If

End Sub

Private Sub Radit_DblClick(ByVal Cancel As M SForms.ReturnBoolean)
Radit_Click
End Sub

Private Sub Userform_Initialize()
etap(l) =1
etap(2) =2
Simplekss.Height = 77
adrese.Additem "G:\Diplomdarbs\program\L PU 1.txt"
adrese.Additem "E:\Diplomdarbs\program\L PU 1.txt"
adrese.AddItem "C\My
Documents\Macibas\L U\Diplomdarbs\Mans\program\L PU 1.txt"
adrese.Additem "D:\Mani darbi\L U\Diplomdarbs\Mans\program\L PU1.txt"
End Sub
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