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Talabaning 1-mustaqilishi 

1. Quyidagi matritsalarning  2 3A B+  chiziqli kombinatsiyasini toping, bu yerda  

1 2 3 2 3 0
, .

0 1 1 2 1 1
A B

−   
= =   −     

Yechish. 
1 2 3 2 3 0 2 4 6

2 3 2 3
0 1 1 2 1 1 0 2 2

A B
−     

+ = ⋅ + ⋅ = +     − −     
 

6 9 0 2 6 4 9 6 0 4 13 6
.

6 3 3 0 6 2 3 2 3 6 5 1
− − + + −     

+ = =     + + − +     
 

2. 
1 2 3
1 0 1

A  
=  − 

 va 
3 4 5
6 0 2
7 1 8

B
 
 = − 
 
 

 matritsalar berilgan. AB  va BA  

matritsalar koʻpaytmasi (agar mumkin boʻlsa)ni toping.  

Yechish. 
3 4 5

1 2 3
6 0 2

1 0 1
7 1 8

AB
 

   = ⋅ − =   −   
 

 

( )
( ) ( ) ( ) ( )

1 3 2 6 3 7 1 4 2 0 3 1 1 5 2 2 3 8
1 3 0 6 1 7 1 4 0 0 1 1 1 5 0 2 1 8
 ⋅ + ⋅ + ⋅ ⋅ + ⋅ + ⋅ ⋅ + ⋅ − + ⋅ 

= = ⋅ + ⋅ + − ⋅ ⋅ + ⋅ + − ⋅ ⋅ + ⋅ − + − ⋅ 
36 7 25

.
4 3 3

 
=  − − 

 

3. Agar ( ) 22 5 9,f x x x= − + +
1 2
3 0

A  
=  
 

boʻlsa, ( )f A  matritsali koʻphadning 

qiymatini toping. 

Yechish. 2 1 2 1 2 1 1 2 3 1 2 2 0 7 2
,

3 0 3 0 3 1 0 3 3 2 0 0 3 6
A A A

⋅ + ⋅ ⋅ + ⋅       
= ⋅ = ⋅ = =       ⋅ + ⋅ ⋅ + ⋅       

( ) 2 7 2 1 2 1 0
2 5 9 2 5 9

3 6 3 0 0 1
f A A A E      

= − + + = − ⋅ + ⋅ + ⋅ =     
     

 

14 4 5 10 9 0 0 6
.

6 12 15 0 0 9 9 3
− −       

= + + =       − − −       
 



4. Uchinchi tartibli determinantni hisoblang:
3 2 1
2 5 3 .
3 4 2

 

Yechish. Determinantni birinchi satr elementlari boʻyicha yoyib hisoblaymiz:  

3 2 1
5 3 2 3 2 5

2 5 3 3 2 1
4 2 3 2 3 4

3 4 2
= ⋅ − ⋅ + ⋅ =

( ) ( ) ( )
( ) ( ) ( )

3 5 2 3 4 2 2 2 3 3 1 2 4 5 3

3 2 2 5 1 7 3.

= ⋅ ⋅ − ⋅ − ⋅ ⋅ − ⋅ + ⋅ ⋅ − ⋅ =

= ⋅ − − ⋅ − + ⋅ − = −
 

5. Uchinchi tartibli determinantni uchburchak qoidasidan foydalanib hisoblang: 

1 2 3
4 5 6 .

7 8 9
− −  

Yechish. 
( ) ( )

( ) ( )

1 2 3
4 5 6 1 5 9 2 6 7 4 3 8

7 8 9

3 5 7 4 2 9 1 6 7 45 84 96 105 72 42 126.

− − = ⋅ ⋅ + ⋅ − ⋅ + − ⋅ ⋅ −

− ⋅ ⋅ − − ⋅ ⋅ − ⋅ − ⋅ = − − − + + = −

 

6. Quyidagi determinantni Laplas formulasi bilan hisoblang: 
2 1 3
5 3 2 .
1 4 3

∆ =

 
Yechish.Berilgan determinantni birinchi satr elementlari boʻyicha yoysak 

1 1 1 2 1 3
11 12 13 11 12 13

2 1 3
5 3 2 2 3 2( 1) ( 1) 3( 1)
1 4 3

A A A M M M+ + +∆ = = + + = − ⋅ + − ⋅ + − ⋅ =

 3 2 5 2 5 3
2 3 2(9 8) (15 2) 3(20 3) 2 13 51 40.

4 3 1 3 1 4
= ⋅ − + ⋅ = − − − + − = − + =

 
7. Quyidagi chiziqli tenglamalar sistemasini Gauss-Jordan usulida yeching: 



1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

2 3 1,
3 2 4,
2 3 6,

2 3 4.

x x x x
x x x x
x x x x

x x x x

+ + + =
 − − − = −
 + − − = −
 + + − = −

 

Yechish. Chiziqlitenglamalar sistemasikoeffitsiyentlaridan kengaytirilgan 
matritsa tuzamiz. Tenglamalar ustida bajariladigan almashtirishlar yordamida 
asosiy matritsani quyidagicha birlikmatritsaga keltirib javobni topamiz: 

1 1 2 3 1 1 1 2 3 1 1 1 2 3 1
3 1 1 2 4 0 4 7 11 7 0 1 1 4 5
2 3 1 1 6 0 1 5 7 8 0 1 5 7 8
1 2 3 1 4 0 1 1 4 5 0 4 7 11 7

     
     − − − − − −     ⇒ ⇒ ⇒
     − − − − −
          − − − −     

 

1 0 1 7 6 1 0 1 7 6 1 0 0 2 3
0 1 1 4 5 0 1 1 4 5 0 1 0 13 14
0 0 6 3 3 0 0 1 9 9 0 0 1 9 9
0 0 3 27 27 0 0 2 1 1 0 0 0 17 17

     − − 
     − − − − − −     ⇒ ⇒ ⇒ ⇒
     
          − −     

 

1 0 0 2 3 1 0 0 0 1
0 1 0 13 14 0 1 0 0 1
0 0 1 9 9 0 0 1 0 0
0 0 0 1 1 0 0 0 1 1

 − −   − 
   − − −   ⇒ ⇒
   
      
   

 

8.Quyidagi mаsаlаni simplеks usul bilаn yeching. 
1 2

1 2

1

1 2

2 2;
2 7;

3;
0, ( 1,2)

2 min.
j

x x
x x

x
x j

Y x x

− + ≤
− + ≤
 ≤

≥ =

= − − →

 

 Yechish. Bu chiziqli tengsizliklarni standartlashtirish uchun qo’shimcha 

o’zgaruvchilar kiritamiz: 

1 2 3

1 2 4

1 5

1 2

2 2;
2 7;

3;
0, ( 1,2,..5)

2 min.
j

x x x
x x x

x x
x j

Y x x

− + + =
− + + =
 + =

≥ =

= − − →

 

 



bP  bC  
 -1 -2 0 0 0 

a.k. 
0P  1P  2P  3P  4P  5P  

3P  0 2 -2 1 1 0 0 2  

4P  0 7 -1 2 0 1 0 3,5 

5P  0 3 1 0 0 0 1 - 

j∆   0 1 2  0 0 0  

2P  -2 2 -2 1 1 0 0 - 

4P  0 3 3 0 -2 1 0 1  

5P  0 3 1 0 0 0 1 3 

j∆   -4 5  0 -2 0 0  

2P  -2 4 0 1 
1
3

−  2
3

 0 - 

1P  -1 1 1 0 
2
3

−  1
3

 0 - 

5P  0 2 0 0 
2
3

 1
3

−  1 3 

j∆   -9 0 0 
4
3

 5
3

−  0  

2P  -2 5 0 1 0 0,5 0,5  

1P  -1 3 1 0 0 0 1  

3P  0 3 0 0 1 -1,5
 

1,5  

j∆   -13 0 0 0 -1 -2  

SimplеksusulningIbоsqichidа bаzisvektorlarsistemasigа 3P  vеktоr kiritilib 2P  

vеktоr bazisdanchiqаrildi, II bоsqichidа 4P bazisgakiritildi vа 1P bazisdanchiqаrildi. 

Simplеks jаdvаl fоrmulаlаr аsоsidа аlmаshtirilib bоrildi. III bоsqichdа оptimаl 

yechim tоpildi: 

0 (3, 5, 3, 0, 0,)X = , min 13Y = − . 



9. Quyidagi trаnspоrt mаsаlаsining bоshlаng’ich bazis yеchimini “shimоliy-g’аrb 
burchаk” usuli bilan tоping. 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi 
1B  2B  3B  4B  

1A  3 5 7 11 100 
2A  1 4 6 2 130 
3A  5 8 12 7 170 

Tаlаb hаjmi 150 120 80 50  
 Yechish: 
Masalaningshartlariniquyidagihisoblashmatrisasiko’rinishdаyozаmiz. 

 Bu yerda ia -tа’minоtchilаrdаgi mаhsulоt zаhirаsini, jb -istе’mоlchilаrning 
mаhsulоtgа bo’lgаn tаlаbini bildiradi.  
 Shimoliy-g’arbdagi (1;1) katakka 11 min(100;150) 100x = =  ni joylashtiramiz 
va 1-qatorni o’chiramiz hamda 1b  ni 1 150 100 50b′ = − =  ga almashtiramiz. So’ngra 
(2;1) katakka 21 min(130,50) 50x = =  ni joylashtiramiz. Bu holda 1-ustun 
o’chiriladi va 2-qatordagi 2a  ni 2 130 50 80a′ = − =  ga almashtiramiz. Keyin (2;2) 
katakka o’tib 22 min(80,120) 80x = =  ni yozamiz. Shunday yo’l bilan (3;2) katakka 

32 min(170,40) 40x = =  ni, (3;3) katakka min(130,80) 80=  ni va (3;4) katakka 
min(50,50) 50=  ni yozamiz. Natijada rejalar matrisasini hosil qilamiz: 
 

topilgan boshlang’ich bazis yechim quyidаgidаn ibоrаt: 
100 0 0 0
50 80 0 0
0 40 80 50

X
 
 =  
 
 

.

 Tuzilgаn rеjаgа mоs kеluvchi harajatni hisоblаymiz. 
F(X)=100·3+50·1+80·4+40·8+80·12+50·7=2300. 

jb  

ia  
150 120 80 50 

100 3 5 7 11 
130 1 4 6 2 
170 5 8 12 7 

jb  

ia  
150 120 80 50 

100 
3 

100 
5 

 
7 

 
11 

 

130 
1 

50 
4 

80 
6 

 
2 

 

170 
5 

 
8 

40 
12 

80 
7 

50 



Yuqоridа bеrilgаn trаnspоrt mаsаlаsining bоshlаng’ich bazis yеchimini 
“minimаl harajatlаr” usuli bilan toping. 
 Yechish: Masalaning shartlarini quyidagi hisoblash matrisasi ko’rinishdа 
yozаmiz. 

So’ngra 21,
min 1iji j

c c= = nitopib (2;1) katakka 21 min(130,150) 130x = = niyozamiz. 

2-ta’minotchidamahsulotqolmaganiuchunikkinchiqatornio’chiramiz, 1b
ningqiymatiniesa 1 150 130 20b′ = − = gaalmashtiramiz. Ikkinchi qadamda qolgan 
harajatlar ichida eng kichigini topamiz: 

11,
min 3iji j

c c= =  

bo’lgani uchun (1;1) katakka 11 min(20,100) 20x = =  ni yozamiz. Bu holda birinchi 
ustun ham o’chiriladi va 1a  ning qiymati 1 100 20 80a′ = − =  ga almashadi. 
Shunday yo’l  bilan 3-qadamga (1;2) katakka 12 80x =  ni, 4-qadamda (3;4) katakka 

34 50x =  ni, 5-qadamda (3;2) katakka 32 40x =  ni va 6-qadamda (3;3) katakka 
33 80x =  ni yozamiz. Natijada quyidagi rejalar matrisasiga ega bo’lamiz. 

jb  

ia  
150 120 80 50 

100 
3 

20 
5 

80 
7 

 
11 

 

130 
1 

130 
4 

 
6 

 
2 

 

170 
5 

 
8 

40 
12 

80 
7 

50 
Buholdabazisyechimquyidagichabo’ladi. 

  20  80  0     0
130   0    0    0
   0   40  80  50

X
 
 =  
 
 

. 

 Bundаhаmbаndkаtаkchаlаrsоnin+m–1=3+4–1=6 gаtеngbo’ldi, 
ya’nituzilgаnbоshlаng’ichbazisyеchimxosmasbazisyеchimbo’ladi. 
Bundayyechimtuzilаyotgаndаyo’lharajatiinоbаtgаоlinadi.  
Shusаbаbdаntuzilgаnrеjаgamoskeluvchitransportharajatiko’pincha “shimоliy-
g’аrbburchаk” usuldagiharajatdаnkichikvаоptimаlyеchimgаyaqinrоqbo’lаdi. 
 Hаqiqаtаnhаm 

F(X)=20·3+80·5+130·1+40·8+80·12+50·7=2200. 

jb  

ia  
150 120 80 50 

100 3 5 7 11 
130 1 4 6 2 
170 5 8 12 7 



 Bоshlаng’ichbazisyеchimqurishningyanаbоshqаusullаrihаmmаvjud. 
 Masalan, “ustundagiminimalharajatlarusuli”, “qatordagiminimalharajatlar” 
usulivaboshqalar. 
 Bundayusullaryordamidatransportmasalasiningboshlang’ichbazisyechiminit
opishmumkin. 
Odatdaoptimalyechimgayaqinbo’lganboshlanqichbazisyechimnitopishgayordambe
ruvchiusullardanfoydalanganma’qul. 
 Tuzilganboshlang’ichbazisyechimnioptimalyechimgaaylantirishuchunpotens
iallarusulidebataluvchialgoritmdanfoydalanishmumkin. 
10.Quyidagitransportmasalasiningoptimalyechiminipotensiallarusulidanfoydalanibt
oping. 

Tа’minоtchilаr 
Istе’mоlchilаr Tа’minоtchilаrdagimahsulotzаhirasi 

B1 B2 B3 B4 
A1 3 5 7 11 100 
A2 1 4 6 2 130 
A3 5 8 12 7 170 

Istе’mоlchilаrningtаlаbi 150 120 80 50  
 Yechish:Masalaningberilganlaridanfoydalanibhisoblashjadvalinituzamizvab
oshlang’ichbazisrejani “minimalxarajatlar” usulidanfoydalanibtopamiz. 

 Topilgan boshlang’ich reja 

0

 20   80   0    0
130    0    0    0
 0     40   80  50

X
 
 =  
 
 

 

 Ushbu rejaga mos kelgan umumiy transport xarajati 
0( ) 2220.F X =  

 Topilgan boshlang’ich bazis rejani optimallikka tekshiramiz. Buning uchun 
ta’minotchilarga mos ravishda 1 2 3, ,U U U  iste’molchilarga mos ravishda 

bj 
ai 

150 120 80 50 iU  

100 
3 

20 
5 

80- θ 
7 11 

1 0U =  

2 θ -7 
 

130 
1 

130 
4  6  2 

2 2U = −  

-1  1  0  

170  5 
8 

40+ θ 
12 

80- θ 
7 

50 3 3U =  

1 

jV  1 3V =  2 5V =  3 9V =  4 4V =  θ=80 



1 2 3 4, , ,V V V V  potensiallarni mos qo’yamiz hamda band kataklar uchun potensial 
tenglamalar tuzamiz: 

1 1 1 2 2 1

3 2 3 3 3 4

3; 5; 1;
8; 12; 7.

U V U V U V
U V U V U V

+ = + = + =
+ = + = + =

 

Hosil bo’lgan sistemaning aniq bir yechimini topish uchun 1 0U =  deb qabul 
qilamiz va qolgan potensiallarning son qiymatini topamiz. 

1 2 3

1 2 3 4

0; 2; 3;
3; 5; 9; 4.

U U U
V V V V

= = − =

= = = =
 Topilgan potensiallarning son qiymatini 1-jadvalning o’ng tomoni va pastiga (m+1 

– qator va n+1 – ustunga) joylashtiramiz. Ushbu hisob kitoblarni jadvalning o’zida 
bajarsa ham bo’ladi. 
 Endi bo’sh katakchalarda optimallik baholarini hisoblaymiz: 

13 14

22 23

24 31

9 0 7 2; 0 4 11 7;
5 2 4 1; 9 2 6 1;
4 2 2 0; 3 3 5 1.

∆ = + − = ∆ = + − = −

∆ = − − = − ∆ = − − =

∆ = − − = ∆ = + − =

 

 Topilgan sonlarni jadvaldagi bo’sh kataklarning pastki chap burchagiga 
joylashtiramiz. Optimallik baholari orasida musbatlari ham bor: 

13 23 312 0; 1 0; 1 0.∆ = > ∆ = > ∆ = >  
 Demak, topilgan bazis reja optimal reja emas. Unda 

0
max max(2;1;1) 2

ij
ij

∆ >
∆ = =  

shartni qanoatlantiruvchi 1 3( , )A B  katakchaga 13x θ=  sonni kiritamiz va 
to’rtburchakli 

1 3 3 3 3 2 1 2 1 3( , ) ( , ) ( , ) ( , ) ( , )A B A B A B A B A B→ → → →  
yopiq kontur tuzamiz. θ ning son qiymatini topamiz: 

min(80;80) 80.θ = =  
 Yuqoridagi formulalar yordamida yangi 1X  bazis rejani aniqlaymiz. 1X  xos 
reja bo’lmasligi uchun 2 2( , )A B  va 3 3( , )A B  katakchalardan bittasini, ya’ni xarajati 
katta bo’lgan 3 3( , )A B  ni bo’sh katakchaga aytantirib, 2 2( , )A B  katakchadagi 
taqsimotni esa 0 ga teng, deb qabul qilmiz va bu katakchani band katakcha deb 
qaraymiz. Bu holda yangi bazis reja quyidagi ko’rinishda bo’ladi: 

bj 
ai 

150 120 80 50 iU  

100 
3 

20- θ 
5 

0+ θ 
7 

80 
11 

1 0U =  

-7 
 



 Jadvaldan foydalanib band katakchalarga mos keluvchi potensial 
tenglamalar tuzib, potensiallarning son qiymatini topamiz: 

1 1 1 2 1 3

2 1 3 2 3 4

3; 5; 7;
1; 8; 7.

U V U V U V
U V U V U V

+ = + = + =

+ = + = + =
 

1 2 3

1 2 3 4

0; 2; 3;
3; 5; 7; 4.

U U U
V V V V

= = − =

= = = =
  Endi bo’sh katakchalar uchun optimallik baholarini tuzamiz: 

14 23

22 31

24 33

0 4 11 7; 2 7 6 1;
2 5 4 1; 3 3 5 1;
2 4 2 0; 3 7 12 2.

∆ = + − = − ∆ = − + − = −

∆ = − + − = − ∆ = + − =

∆ = − + − = ∆ = + − = −

 

Bundan ko’rinadiki, 3 1( , )A B  katakchadagi optimallik bahosi 31 1 0.∆ = >  Demak, 

1X reja optimal reja emas. 3 2( , )A B  katakchaga 31x θ=  ni kiritib, bazis rejani 
optimal rejaga yaqinlashtirish mumkin. 3 2( , )A B  katakchaga θ  ni kiritib, uni band 
katakchaga aytantiramiz va 

3 1 3 2 1 2 1 1( , ) ( , ) ( , ) ( , )A B A B A B A B→ → →  
to’rtburchakli yopiq kontur tuzamiz. θ  ning son qiymati 20 ga teng bo’ladi. 
Yuqoridagi formulalar yordamida yangi 2X  bazis rejani aniqlaymiz. 

2 2

 0   20   80   0
130    0    0    0 ; ( ) 2040.
 20  100   0  50

X F X
 
 = = 
 
 

 

130 
1 

130 
4  6  2 

2 2U = −  

-1  -1  0  

170  5 
Θ 

8 
120-θ 

12 
7 

50 3 3U =  

1 -2 
  

jV  1 3V =  2 5V =  3 7V =  4 4V =  θ=20 

bj 
ai 

150 120 80 50 iU  

100  3 5 
20 

7 
80 

11 
1 0U =  

-1 
 

-7 
 

130 
1 

130-θ 
4  6  2 

2 1U = −  

0  0  1 θ 

170 
5 

20+ θ 
8 

100 
12 7 

50- θ 3 3U =  

-2 
 

jV  1 2V =  2 5V =  3 7V =  4 4V =  θ=50 



 Yangi 2X bazis rejani optimallikka tekshiramiz. Buning uchun 
potensiallarning son qiymatini va bo’sh kaktaklardagi optimallik baholarini 
jadvalning o’zida hisoblaymiz. 
 Jadvaldan ko’riladiki, 24 1 0.∆ = > Demak, 2X bazis reja optimal reja 
bo’lmaydi. 3 4( , )A B  katakchaga θ sonni kiritib,  

2 4 3 4 3 1 2 1( , ) ( , ) ( , ) ( , )A B A B A B A B→ → →  
yopiq kontur tuzamiz. θ ning son qiymatini topamiz. 

min(130;50) 50.θ = =  
Yuqoridagi formuladan foydalanib yangi bazis yechimni topamiz. 

4 4

0   20   80    0
80   0     0    50 ; ( ) 1990.
70  100  0     0

X F X
 
 = = 
 
 

 

 4X  xosmas bazis yechim. Bu yechim optimal yechim bo’ladi, chunki u 
optimallik shartlarini qanoatlantiradi: 

11 1 1 11 23 2 3 23

14 1 4 14 33 3 3 33

22 2 2 22 34 3 4 34

( ) 1; ( ) 0;
( ) 8; ( ) 2;
( ) 0; ( ) 1.

U V c U V c
U V c U V c
U V c U V c

∆ = + − = − ∆ = + − =

∆ = + − = − ∆ = + − = −

∆ = + − = ∆ = + − = −

 

Dеmаk, 4 min 4; ( ) 1990.optX X F F X= = =  

 

  

bj 
ai 

150 120 80 50 iU  

100  3 5 
20 

7 
80 

11 
1 0U =  

-1 
 

-8 
 

130 
1 

80 
4  6 2 

50 2 1U = −  

0  0  

170 
5 

70 
8 

100 
12 7 

3 3U =  

-2 
 

-1 
 

jV  1 2V =  2 5V =  3 7V =  4 3V =   



 Baholash mezoni. Har bir savolga berilgan to’g’ri javob 0 balldan 5 

ballgacha baholananib qo’shiladi va natijaviy baho sifatida ularninng o’rta 

arifmetigi olinadi.  

 Har bir talaba o’z mustaqil ish topshirig’i sifatida jurnaldagi tartib 

nomeriga mos variantni tanlaydi.  

1-misolda ( )f x  funksiyaning matrisaviy ko’rinishini toping.  

2-misolda uchinchi tartibli determinantlarni qulay usulda hisoblang.  

3-misolda chiziqli tenglamalar sistemasini Gauss - Jordan metodida yeching. 

4-misolda chiziqli programmalashtirish masalasini simplеks usuli bilаn 

yeching. 

5-misolda berilgan transport masalasini “shimоliy-g’аrb burchаk” usuli va 

“minimаl harajatlаr” usulidan foydalanib boshlang’ich bazis yеchimlarini tоping 

hamda potensiallar usuli yordamida optimal yechimini toping. 

 

  



1-variant 

1. ( ) ,952 2 ++−= xxxf .
03
21








=A  

2. .
a b c
b c a
c a b

 

3. 








=−+
=+−
−=−+

0523
432
153

321

321

321

xxx
xxx
xxx

 

4.

1 2 3 4

1 2 3 4

1 2 3 4

2x 2 6,
-2x 2 3 6,

0, 1,2,3,4.

F 3 max.
j

x x x
x x x

x j
x x x x

− + + =
 + + − =
≥ =

= + − + →

 

5. 

Tа’minоtchilаr 
Istе’mоlchilаr Zаhirа 

hаjmi B1 B2 B3 B4 
A1 

A2 

A3 

2 

2 

3 

1 

3 

2 

4 

3 

3 

1 

2 

2 

90 
55 
80 

Tаlаb hаjmi 70 40 70 45  
 

  



2-variant 

 

1. ( ) ,23 23 ++= xxxf .
30

51








−

=A  

2. 
1

1 1 .
1

a a
a

a a
−

−
 

3.








=+−
−=−+−

=++

10543
5332

82

321

321

321

xxx
xxx

xxx
 

4.
min.4x2F

.5,4,3,2,1,0
,1322x

,39623x

54321

54321

54321

→−+−−=

=≥




=++−+
=++−+

ххxx
jx

xxxx
xxxx

j  

5. 

Tа’minоtchilаrdаgi mаhsulоt 
zаhirаsi 

Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 
75 80 60 85 

100 
6 7 3 5 

150 
1 2 5 6 

50 
8 10 20 1 

 

  



3-variant 

 

1. ( ) ,532 23 +−= xxxf .
32
21








−

=A  

2. 
1 1
0 0 .

0

b
b

b b−
 

3. 








=−+
=−−

−=+

132443
52

93

321

321

21

xxx
xxx

xx
 

4.
min.xF

.5,4,3,2,1,0
,16542
,16234x

54321

5432

4321

→++++=

=≥




=+++
=+++

ххxx
jx

xxxx
xxx

j  

5. 

Tа’minоtchilаrdаgi mаhsulоt 
zаhirаsi 

Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 
120 160 120 

90 9 8 10 

85 11 12 8 

75 7 10 13 

150 12 7 10 

 

 

  



4-variant 

 

1. ( ) ,253 2 +−= xxxf .
412
120

021

















−
−=A  

2. 

2

2

2

1
1 .
1

x x
y y
z z

 

3. 








−=+−
=+−
=++

.135
,0253
,7232

321

321

321

xxx
xxx
xxx

 

4.
max.342F

.4,3,2,1,0
,122644x

,622x

4321

4321

4321

→+−+=

=≥




−=+−−
=++−

xxxx
jx

xxx
xxx

j  

5. 

Tа’minоtchilаrdаgi mаhsulоt 
zаhirаsi 

Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 
400 380 120 

330 6 5 3 

270 5 9 8 

300 8 3 7 

 

 

  



5-variant 

 

1. ( ) ,496 23 ++−= xxxxf .
410
120

001
















−=A  

2. .
1
1
1

bac
acb
cba

+
+
+

 

3. 








=−
=+
=+

.105
,163
,52

32

31

21

xx
xx
xx

 

4.
min.1132xF

.4,3,2,1,0
,42x

,5542x

4321

4321

4321

→+−−=

=≥




=−++
=+−−

xxx
jx

xxx
xxx

j  

5. 
Tа’minоtchilаrdаgi mаhsulоt 

zаhirаsi 
Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 

300 300 220 
270 5 3 2 

290 1 6 7 

260 3 1 3 

 
 

  



6-variant 

 

1. ( ) ,132 2 +−= xxxf .
10

01








−

=A  

2. 

2 2

2 2

2 2

sin cos 1
sin cos 1 .
sin cos 1

α α
β β
γ γ

 

3. 








=++
=−+
=−+

1625
16732
62

321

321

321

xxx
xxx

xxx
 

4. 
max.942F

.4,3,2,1,0
,5023x-
,20032x

4321

4321

4321

→++−=

=≥




=−−+
=+++

xxxx
jx

xxx
xxx

j  

5. 

Tа’minоtchilаrdаgi mаhsulоt 
zаhirаsi 

Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 
450 450 450 

500 7 9 3 

370 3 7 9 

480 9 3 5 

 

  



7-variant 

 

1. ( ) ,523 2 ++= xxxf .
40
32







 −
=A  

2. .
1cossin
1cossin
1cossin

22

22

22

γγ
ββ
αα

 

3. 








−=−+
−=+−

=++

52
7623

285

321

321

321

xxx
xxx
xxx

 

4.
max.265x2F

.5,4,3,2,1,0
,1523x

,52x-
,15235x

54321

54321

54321

54321

→−++−−=

=≥









=−++−
=++++
=++−+

xxxx
jx

xxxx
xxxx
xxxx

j  

5. 
Tа’minоtchilаrdаgi mаhsulоt 

zаhirаsi 
Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 

240 240 240 
278 8 9 7 

192 7 8 9 

250 9 7 8 

 

  



8-variant 

 

1. ( ) ,32 23 +−= xxxf .
13
21








−
−

=A  

2. 
( )
( )
( )

.
11
11
11

22

22

22

++
++
++

ccc
bbb
aaa

 

3. 








=+
=++
=++

.287
8654
532

21

321

321

xx
xxx
xxx

 

4.
min.77F

.5,4,3,2,1,0
,4277x-2x

,354x
,72121123x

54321

54321

54321

54321

→−++−−=

=≥









=−−+
=−−−+

=−−−+

xxxxx
jx

xxx
xxxx

xxxx

j  

5. 
Tа’minоtchilаrdаgi mаhsulоt 

zаhirаsi 
Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 

180 360 360 
150 7 6 5 

180 5 7 6 

270 6 5 7 

300 7 8 9 

 

  



9-variant 

 

1. ( ) ,232 +−= xxxf .
233
120
031

















−

−
=A  

2. 
sin cos 0
sin cos 1 .
sin cos 2

α α
β β
γ γ

 

3.








−=+−−
=−+
−=+−

185
1432

732

321

321

321

xxx
xxx
xxx

 

4.
max.7x8F

.6,5,4,3,2,1,0
,2555x
,12344x
,12232x

642

6542

6432

6421

→++=

=≥









=+++
=−−+
=−−−

xx
jx

xxx
xxx
xxx

j  

5. 

Tа’minоtchilаrdаgi mаhsulоt 
zаhirаsi 

Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 
300 200 200 

125 10 9 8 

190 8 10 9 

210 9 7 10 

175 7 8 7 

 

  



10-variant 

 

1. ( ) ,2324 23 −+−= xxxxf .
01
32







−
=A  

2. 
1 1 1
2 3 3 .
4 6 7

 

3.








−=+−
=+−
=++

.135
,0253
,7232

321

321

321

xxx
xxx
xxx

 

4.
max.53F

.6,5,4,3,2,1,0
,328x24x
,30353x-

,28242x

421

6421

5421

4321

→−+=

=≥









=++−
=+−+
=+++

xxx
jx

xx
xxx

xxx

j  

5. 

Tа’minоtchilаrdаgi mаhsulоt 
zаhirаsi 

Istе’mоlchilаrning mаhsulоtgа bo’lgаn tаlаbi 
500 450 350 

310 6 7 9 

290 9 8 6 

300 5 9 4 

400 7 5 7 

 

  



11-variant 

 

1. ( ) ,253 2 −+= xxxf .
125
410
332

















−

−
=A  

2. 
11 11 22
2 3 1 .
0 2 3

 

3. 








=++
=++
=++

218103
6462
332

321

321

321

xxx
xxx
xxx

 

4.
max.3x2F

.2,1,0
,12x
,12x

21

21

21

→+=

=≥




≤+
≤+

x
jx
x
x

j  

5. 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhrа hаjmi B1 B2 B3 B4 
A1 

A2 

A3 

8 

4 

3 

1 

6 

5 

9 

2 

8 

7 

12 

9 

110 
190 
90 

Tаlаb hаjmi 80 60 170 80  
 
 

  



12-variant 

1. ( ) ,523 +−= xxxf .
200
013
101
















−=A  

2. .
1cossin
1cossin
1cossin

γγ
ββ
αα

 

3.








=+
=++
=++

187
19654

832

21

321

321

xx
xxx

xxx
 

4.
max.2xF

.2,1,0
,4

,153x
,2432x

21

2

21

21

→+=

=≥









≤
≤+
≤+

x
jx

x
x
x

j

 

5.

 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 
A1 

A2 

A3 

1 

4 

0 

2 

3 

2 

3 

2 

2 

4 

0 

1 

60 
80 
100 

Tаlаb hаjmi 40 60 80 60  
 

  



13-variant 

 

1. ( ) ,232 23 −+−= xxxxf .
312
150

432

















−−
−

−
=A  

2. 
22 1 3
0 1 1 .
33 2 1

−
−

−
 

3.








−=−−
−=−+

=−+

.2
,152

,142

321

321

321

xxx
xxx
xxx

 

4.
min.23x2F

.4,3,2,1,0
,2x

,15633x
,6322x

4321

432

321

4321

→+−−−=

=≥









≤+−
≤+−

≤+−+

xxx
jx

xx
xx

xxx

j

 

5.

 

 

 

  

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 

А1 

А2 

А3 

1 

2 

3 

2 

3 

2 

4 

1 

4 

1 

5 

4 

50 
30 
10 

Tаlаb hаjmi 30 30 10 20  



14-variant 

 

1. ( ) 352 2 +−= xxxf .
01
42








=A  

2. 
2 0 3
7 1 6 .
60 0 50

 

3. 








−=+−
=−+
−=+−

.1834
,16432

,1023

321

321

321

xxx
xxx
xxx

 

4.
max.59x7F

.3,2,1,0
,15536x

,52x
,8432x

321

321

321

321

→−+=

=≥









≤++
≤++
≤++

xx
jx

xx
xx

xx

j

 

5.

 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 B5 

А1 

А2 

А3 

7 

1 

6 

12 

8 

13 

4 

6 

8 

8 

5 

7 

5 

3 

4 

180 
350 
20 

Tаlаb hаjmi 110 90 120 80 150  
 

  



15-variant 

 

1.   ( ) ,523 2 +−= xxxf .
253
142
321

















−
−
−

=A  

2. 
33 0 22

5 3 1 .
6 0 3
− −  

3. 








−=++
−=++
−=++

132
332

823

321

321

321

xxx
xxx

xxx
 

4.
max.2xF

.3,2,1,0
,12x-3x

,4x-
,232x

321

321

321

321

→+−=

=≥









−≥+
≤+−

−≥+−

xx
jx

x
xx
xx

j

 

5.

 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 

А1 

А2 

А3 

1 

4 

3 

7 

2 

8 

9 

6 

1 

5 

8 

2 

120 
230 
160 

Tаlаb hаjmi 130 220 90 70  
 

 

  



16-variant 

 

1.   ( ) ,5137 23 −+−= xxxxf
5 2 3
1 3 1 .
2 2 1

A
− 

 = − 
 
 

 

2. 
5 6 3
0 222 0 .
7 4 5−

 

3. 








−=++
−=++
−=−−

2
5343

632

321

321

321

xxx
xxx

xxx
 

4.
min.5x5F

.2,1,0
,22

,15x
,22x
,4x-

21

21

21

21

21

→+−=

=≥











≤+−
≤+
≤−
≤−

x
jx

xx
x
x
x

j

 

5.

 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 

А1 

А2 

А3 

5 

3 

1 

4 

2 

6 

3 

5 

3 

4 

5 

2 

160 
140 
60 

Tаlаb hаjmi 80 100 80 100  
 

 

  



17-variant 

 

     1. ( ) ,22 xxxf −=

1 3 1
2 0 4 .
1 2 3

A
 
 =  
 
   

2. 
0 110 0
2 3 4 .
0 50 0

 

3. 








−=+
−=+
=−+

2
543

422

31

32

321

xx
xx

xxx
 

4.

1 2 3

1 2 3

1 2 3

1 2 3

2x 3 4 1,
5 6 3,
4x 2 2,

0, 1,2,3.

F 2x 5 4 max.
j

x x
х x x

x x
x j

x x

+ − ≤
 − + ≤
 + − ≤
≥ =

= + + →  

5. 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 

А1 

А2 

А3 

4 

6 

3 

2 

3 

2 

3 

5 

6 

1 

6 

3 

70 
140 
80 

Tаlаb hаjmi 80 50 50 110  
 

  



18-variant 

 

1. ( ) ,42 xxxf +=

1 3 1
2 1 2 .
0 1 0

A
− 

 =  
 
 

 

2. 
3 0

1 0 .
0 0

x
y

z
 

3. 








=−+
=−+
=++

.043
,432

,632

321

321

321

xxx
xxx

xxx
 

4.
min.23xF

.3,2,1,0
,5652x

,332x
,52x

321

321

321

321

→++−=

=≥









≤+−
≤+−
−≥++

xx
jx

xx
xx

xx

j  

5. 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 

А1 

А2 

А3 

6 

5 

3 

7 

1 

2 

3 

4 

6 

2 

3 

2 

180 
90 
170 

Tаlаb hаjmi 95 85 100 160  
 

  



19-variant 

 

1. ( ) ,32 xxxf −=

2 3 1
2 4 1 .
1 1 0

A
− 

 = − 
 
 

 

2. 
10 10 10
0 25 0 .
5 5 30

 

3. 








=−+
=−+
=−+

.16358
,834
,522

321

321

321

xxx
xxx
xxx

 

4.
max.623F

.6,5,4,3,2,1,0
,3643xx

,24223x-
,18632x

631

6531

6431

6321

→−+=

=≥









=−++
=−++
=+−+

xxx
jx

xx
xxx

xxx

j  

5. 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 

А1 

А2 

А3 

8 

4 

1 

3 

1 

9 

5 

6 

4 

2 

7 

3 

180 
140 
200 

Tаlаb hаjmi 100 60 280 80  
 

  



20-variant 

 

1. ( ) ,142 −+= xxxf .
457
351
321
















−=A  

2. 
33 5 10
0 2 5 .
33 0 0

 

3. 








=++
=−+
=+−

.1658
,833
,332

321

321

321

xxx
xxx
xxx

 

4.
max.3x2F

.6,5,4,3,2,1,0
,2443x-
,18323x

,1622x

421

6421

4321

5421

→−+=

=≥









=+++
=−++
=+−−

xx
jx

xxx
xxx

xxx

j  

5. 

Tа’minоtchilаr 
Istе’mоlchilаr 

Zаhirа hаjmi B1 B2 B3 B4 

А1 

А2 

А3 

4 

2 

3 

1 

6 

3 

3 

4 

6 

3 

7 

4 

40 
40 
40 

Tаlаb hаjmi 20 30 20 50  
 

  



21-variant 

 

1. ( ) ,432 −+= xxxf .
487
303
311















 −
=A  

2. .
644925
875
111

 

3. 








=++
=+−
=++

.523
,0

,42

321

321

321

xxx
xxx

xxx
 

4.

1 2 3

1 2 3 4

1 2 3

1 2 3

4 2 6
2 6,

2 2 4,
0, 1,2,3,

2 max.
j

x x x
x x x x

x x x
x j
F x x x

− + − ≤
 + + + =
 − + =

≥ =

= + − →

 

5. 

ai 
bj 

35 25 20 

20 5 2 3 

40 8 6 7 

20 2 5 4 

 

  



22-variant 

 

1. ( ) 2 4 2,f x x x= − +

1 0 0
2 1 0 .

0 2 1
A

 
 = − 
 − 

 

2. .
324

322
123

−
−

−

 

3. 








=++
−=++

=++

.1653
,1542

,032

321

321

321

xxx
xxx

xxx
 

4.

1 2

1 2

1 2

1 2

5 3 90,
3 4 70,

20,
0, 1,2,

16 10 min.
j

x x
x x

x x
x j
F x x

+ ≤
 + ≤
 + =

≥ =

= + →

 

5. 

ai 
bj 

60 60 60 

50 5 7 6 

40 6 3 1 

90 1 9 11 

 

 

  



23-variant 

 

1. ( ) 2 2 3,f x x x= + − .
200
120

012
















−

−
=A  

2. 
2 1 3
5 3 2 .

1 4 3
− −  

3. 
1 2 3

1 2 3

1 2 3

2 3 2,
2 2 2,

3 4 3.

x x x
x x x

x x x

+ + =
 + + =
 + + = −

 

4.

1 2 3

1 2 3

1 2 3

3 14,
2 3 2 4,

0, 1,2,3,

2 2 3 max.
j

x x x
x x x
x j
F x x x

+ + ≤
 − + ≥

≥ =

= + + →

 

5. 

ai 
bj 

100 110 100 90 

115 9 8 10 11 

125 11 10 9 8 

160 3 7 5 6 

 

  



24-variant 

 

1. ( ) 2 2 ,f x x x= −

1 1 2
3 2 2 .
5 4 2

A
− 

 =  
 
 

 

2. 
1 2 3
4 5 6 .

7 8 9

−
− −  

3. 








=++
=+−
=++

.524
,22

,3

321

321

321

xxx
xxx
xxx

 

4.

1 2 3 4

1 2 3 4

1 2 3 4

3 2 50,
2 3 200,

0, 1,2,3,4,

2 4 9 min.
j

x x x x
x x x x
x j
F x x x x

− + − − =
 + + + =

≥ =

= − + − − →

 

5. 

ai 
bj 

90 90 90 90 

100 2 7 9 10 

120 3 3 6 8 

140 4 2 7 4 

 

  



25-variant 

 

1. ( ) 3 3 1,f x x x= − +
1 1

.
0 1

A  
=  
 

 

2. 
3 2 1
2 5 3 .

3 4 2

−
−

−
 

3. 








=−−
=−+
−=−+

.322
,032
,4

31

321

321

xx
xxx

xxx
 

4. 

1 2 3 4

2 3 4 5

1 2 3 4 5

4 3 2 16,
2 4 5 16,
0, 1,2,3,4,5.

F min.
j

x x x x
x x x x
x j

x x x х х

+ + + =
 + + + =

≥ =

= + + + + →

 

5. 

ai 
bj 

60 90 40 60 

50 8 6 5 4 

70 3 4 5 6 

70 6 7 8 9 

60 9 6 5 4 
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