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KOMMIVOYAJYOR MASALASINI OPTIMALLASHTIRISHNING DASTURIY
ILOVASI

Xayriyev U.N., Atoyev D.D. BuxDU

Bu masala kombinatorika nazariyasining eng ko'zga ko'ringan masalalaridan
hisoblanadi.

Faraz qilaylik, pochtachi N ta shaharga (gishlogga) a-chi shahardan chiqib, har bir
shaharga kamida bir martadan bo’lib, yana a-chi shaharga qaytib kelishi kerak bo"lsin. Bunda u
eng gisga masofani tanlashi kerak bo’lsin. Agar pochtachi har bir shaharga fagat bir martadan
bo'lsa, u borib aylanib keladigan marshrut Gamilton sikli deyiladi.

Bunday masalalar XIX asrda ingliz olimi Uilyam Gamilton asarlarida paydo bo'lgan.
Bunday masalaning optimumga tekshirish maqolalari 1930-yilda nemis olimi Karl Menger
tomonidan e’lon gilingan.

Umumiy holda ana shu N ta shahar (punkt) dan biri boshga (n-1) ta shahar bilan albatta
bog langan yo'l bor deb tasavvur gilinadi.

Bunday masalalar simmetrik va simmetrik bo Imagan masalalarga ajraladi.

Agar bir punktdan ikkinchi punktga borish yo'li xarajati gaytish yo’li xarajatiga teng
bo’lsa, bunday masala simmetrik masala, aks holda simmetrik bo"Imagan masala deyiladi.

Masalan, bir shaharga borish narxi bilan gaytish narxi har xil bo"lishi mumkin.

Aytaylik, punktlar soni 3 ta bo’lsin. Quyidagi matrisani quramiz:

1 2 3
1 0 Ci2 Cis
2 C21 0 C23
3 Ca1 Cs2 0

Cij lar shaharlar orasidagi masofalar bo’lsin. Masalani simmetrik emas deb qarab,
mumkin bo’lgan marshrutlarni aniglaymiz:
1) 1—-2-3-1

2) 1-3—-2-1

Shaharlar soni 3 ta, n=3, marshrutlar soni 2 ta, bu esa (n-1)!=(3-1)!=21=2 ta
Endi shaharlar soni 4 ta bo’lIsin.
1)1-2-3—-4—-1

2) 1-2—4-3—-1
3) 1-3—-2—-4—1
4)1-3-4—-2-1
5 1—-4—2-3—-1
6) 1—4—3—2—1
Shaharlar soni 4 ta, demak, (n —1)! = (4 — 1)! = 3! = 6 ta marshrut.
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Demak, agar shaharlar soni 5 ta bo’lsa, (5 — 1)! = 4! = 24 ta marshrut degani.

Agar masalani simmetrik deb garasak, teng xarajatli marshrutlar paydo bo’ladi va har xil
xarajatli marshrutlar soni % ga teng bo'ladi.

Demak, shaharlar soni oshib borgan sari alternativ marshrutlar soni keskin ortadi. Shu
bois masalani optimal yechishning dasturiy ilovasini ishlab chiqdik.
(e-1)! _ 120 _

Masalan, agar shaharlar soni 6 ta bo’Isa, simmetrik masalaning o'zida —; =60

ta variant bo ladi. Simmetrik bo’Imagan masalada esa 2 marta ko'p variant mavjud.

Dasturiy ilova orgali ushbu masala quyidagi ketma-ketlikda bajaramiz:

1. Dastur yuklangandan so'ng asosiy oynaga shahar (punkt)lar soni (kiritish
majburiy) va va ular orasidagi xarajat birligi (km, so'm, va h.k) (kiritish majburiy emas) kiritiladi
va “OK” tugmasi bosiladi (1-rasm)

& | Kommivoyajor m

1-rasm. Asosiy oyna
2. Natijada bizda simmetrik “Kommivoyajyor masalasi” ning simmetrik jadvali hosil
bo’ladi. Jadvaldagi sonlar (shaharlar orasidagi xarajat (masofa))ni dastur tasodifiy aniglaydi (2-
rasm). Bu sonlarni masala shartiga mos sonlar bilan almashtirib chigishingiz mumkin.

£ Kommivayajor masalasini optimallashtirish @m

2-rasm. Shaharlar orasidagi xarajat (masofa) lar
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3. “Natija” tugmasini bosish orqali mavjud barcha yo'llarni va mos xarajatlarini
hamda eng kam sarf gilinadigan optimal yo'l va uning xarajatini korishingiz mumkin (3-rasm).

m Kemmivoyajor masalasini optimallashtirish =RRCY

1->6->3->5>4->2->1 26 Km
1->6->4->2-23->5->1 28 km
1->6->4-32->5->3->1 28 km
| 1-26->4-23->2-=5->1 28 km
11-=6-=4->3->5->2->1 26 km
1->6->4->5->2->3->1 26 km
1->6->4->5->3->2->1 24 km
1->6->5>2->3->4->1 26 km
1->6->5>2-24->3->1 26 km
]| 1->6->5-23->2-5>4->1 26 km
1-26->5%3>3->4-2->1 24 km
1->6->5->4->2->3->1 24 km
1->6->5->4->3->2->1 22 km

yo’ llar soni: 120
‘ optimal reja: 12 2—=3—4—=526—1
| |/minimal sarf: 22 km

3-rasm. Natija oynasi

Ushbu dasturda barcha yo'llarni topish uchun kombinatorikaning asosiy elementlaridan
biri bo’lgan o'rinlashtirish formulasini C# dasturlash tili orgali amalga oshirganligimiz sabali
yo'llar soni 20 tadan oshmagan holatlarda optimal yechimni topish oson. Boshga holatlarda
dasturlash tilining imkoniyatlaridan kelib chiqgan holda kutilgan natijaga erishish bir muncha
ko'proq vaqt talab giladi.
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UTILIZING SOFTWARE APPLICATIONS OF 3D TECHNOLOGIES IN SCIENCE
EDUCATION

Kalmuratov B.K. Nukus Branch of TUIT, acisstant,
Alimbaeva A.J. Nukus Branch of TUIT, student

The development of Information Technologies has affected to all field of science and has
been the crucial part of society nowadays. During the last decades, the role of educational
technology in teaching is a great importance because of the utilize of information and
communication technologies. Today, in educational field there are various of applications and
programs which was created for teachers to teach effectively. Moreover, in most developed
countries, universities and schools teachers teach subjects using 3D technologies and visual 3D
applications. So the question is whether schools and teachers and students are aware of benefits
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