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Annotatsiya

Hozirgi vaqgtda har ganday jiddiy statistik hisob-kitoblar, qoida
tarigasida, kompyuterlarda va birinchi navbatda, shaxsiy
kompyuterlarda amalga oshiriladi. Ushbu magolada  Maple
dasturidan foydalanib muxandislik va igtisodiyot masalalarning
tajriba natijalari bo‘yicha tuzilgan matematik modellarning sifat
va samatadorligi hamda ragamli usullardan foydalanib tahlil va
qaror qabul qilishda axamiyatli ekanligi ko rsatilgan.
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KIRISH. Statistik ma’lumotlarni qayta ishlashda regression taxlil bo‘yicha tajriba natijalarining
matematik modeli-chizigli regressiya tenglamasini eng kichik kvadratlar usulidan foydalanib tuzish va
bu modellarni sifatini hamda korrelyasion nisbatini hisoblash masalalari ko‘rilgan[5,8,9].

ASOSIY QISM. 1.Y ning X ga regressiya to‘g‘ri chizig‘ining tanlanma tenglamasini aniqlash.

X ning gismiy intervallari va Y ning qismiy intervallari kesishgan gismga tushuvchi (xi;y;) giymatlarni
sanab, (Bunda intervallarning chegaralariga to‘g‘ri kelgan qiymatlarni faqat oldingi intervallarga
tushadi deb sanaymiz).

Qatorlar bo‘yicha chastotalarni jamlab, ny larni topamiz va oxirgi ustunga yozamiz.
Ustunlar bo‘yicha chastotalarni jamlab, ny larni topamiz va oxirgi gatorga yozamiz.

nx larning yig‘indisi ham , ny larning yig‘indisi ham tanlanma hajmi n=20 ga teng bo‘ladi.

1 - jadval

Y\ X hi=4 90 -94 94 - 98 98 - 102 102 - 106

h,=6 Y\ X X1=92 X2 =96 X3=100 | X4=104 Ny
155-161 | Y1=158 1 1 2
161167 | Yo=164 1 4 1 6
167173 | Y3=170 2 5 1 8
173-179 | Y4=176 1 2 3
179-185 | Ys5=182 1 1

Nx 2 7 7 4 =20
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Bu jadvaldan quyidagi 2- jadvalni ajratamiz:

2-jadval

Y/X 92 96 100 104 Ny
158 1 1 2
164 1 4 1 6
170 2 5 1 8
176 1 2 3
182 1 1

Nx 2 7 7 4 N=20
v, 161 | 164.8 170 176

To‘g‘ri chiziqli bog‘laninsh regressiya tenglamasini topish uchun berilgan jadvaldagi ma’lumotlar
bo‘yicha y ning x ga regressiya to‘g‘ri chizig‘ining tanlanma tenglamasini

yx = aX +b (1)
ko‘rinishda izlaylik.
Buning uchun a, b parametrlarni topish uchun, quyidagi

2

F(a’b) = Z(yxi - yxi )2 n, :Z (axi +b— ;/xi ) n,

farqlarning kvadratlari minimal bo‘ladigan qilib tanlab olish imkonini beruvchi quyidagi tenglamalar
sistemasini hosil gilamiz:

GFéZ’ b) _ ZZ(axi +h-y, ) xn, =0
WZZZ@W +b—)_/xi )nxi =0

bu sistemadan:

(ZnXXZ)a+(ZnXx)o =y nx-y,
(anx)a+nb:2nxy_X @)

Bu sistemani yechib, a, b - parametrlarni aniglovchi munosabatlarga ega bo‘lamiz.
. nanx- Y, —anx-an Y,
- 2 3
n) nx2 —(anx) ®)
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o >y, Y nx =3 nx- Y nxy,
Ny n.x? —(Z nxx)2

(4)

Topilgan 2-korrelasion jadvaldagi ma’lumotlar asosida quyidagi 3-jadvalni ko‘paytmalar usulida

tuzamiz:
3-jadval
Nx X .)_;X NxX nXX2 Nx .)_/x NxX .)_;X
2 92 161 164 16928 316 29624
7 96 164,8 672 64512 1154 40746
7 100 170 700 70000 1190 119000
4 104 176 416 43264 704 73216
20 1972 1947004 3370 332586

3-jadvaldagi oxirgi gatorga yozilgan yig‘indilarni (3) va (4) ga qo‘yib,

4 20-332586-1972-3370 _

20-19477004-19722

~3370-194704-1972-332586
20-194704-1972

topilgan a va b larning giymatlari asosida izlanayotgan regressiya tenglamasi:

=408

yx=ax+b=1.3x + 40.8

bu tenglama bo‘yicha hisoblanadigan yxi giymatlar kuzatilgan yxi giymatalarga

ganchalik mos kelishini topish uchun, yxi va Y giymatlari orasidagi farglarni aniglash magsadida
quyidagi jadvalni tuzamiz:

4-jadval
Xi Yxi .)_/xi Yxi - .)_/xi
92 160.4 161 -0.6
96 165.4 164.8 0.8
100 170.8 170 0.8
104 176 176 0

Jadvaldagi farglar bog‘lanishining anigligini ifodalab beradi. Bu jadvaldan ko‘rinadiki chetlanishlarning
hammasi ham yetarlicha kichik emas. Bu kuzatishlar sonining kamligi bilan izoxlanadi.

Berilgan korrelasion jadval asosida Y ning X ga regressiya to‘g‘ri chizig‘ining tenglamasi topishda
kichik kvadratlar usulida tuzilgan sistema koeffisentlarini ko‘paytmalar usulida topishning Maple
dasturini tuzamiz.
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Maple dasturi:
> restart; with(stats):
1)korrelasion jadval asosida X va'Y larini Kiritish:

92
> X:=Vector([92,96,100,104]); | 9
| 100

104

[ 158 ]
164
Y:= Vector([158,164,170,176,182]); y.—| 170
176
182 |

2)korrelasion jadval asosida ny vany chastotalarni kiritish:

7
> nx:=Vector([2,7,7,4]); nx := ;
4

[1100]

1410

> nxy:=matrix([[1,1,0,0],[1,4,1,0],[0,2,5,1], [0,0,1,2],[0,0,0,1]]); mxy :={ 0 2 51

0012

_0 001 |

3)korrelasion jadval asosida shartli o ‘rta giymatlarni hisoblash:

> YX[1]:=(Y[1]*nxy[1,1]+Y[2]*nxy[2,1]+ Y [3]*nxy[3,1]+ Y[4]*nxy[4,1]+Y[5]*nxy[5,1])/nx[1];
Ya, =161

> YX[2]:=(Y[1]*nxy[1,2]+Y[2]*nxy[2,2]+

Y [31*nxy[3,2]+Y[4]*nxy[4,2]+Y [5]*nxy[5,2])/nx[2];

1154
27 7

> evalf(%,4); 164.S
> YX[3]:=(Y[1]*nxy[1,3]+Y[2]*nxy[2,3]+ Y[3]*nxy[3,3]+ Y[4]*nxy[4,3]+Y[5]*nxy[5,3])/nX[3];
Yoy = 170

Yx

> YX[4]:=(Y[1]*nxy[1,4]+Y[2]*nxy[2,4]+ Y[3]*nxy[3,4]+ Y[4]*nxy[4,4]+Y [5]*nxy[5,4])/nx[4];
Yx4 =176

4)korrelasion jadval asosida X ning giymatlar soni n va tanlanma xajmi N giymatlarni kiritish:
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> n:=4:N:=20:

5)3- jadvalning qiymatlarni ko ‘paytmalar usulidagi hisoblash:
> Sx:=add(X[Kk]*nx[k],k=1..n); Sx :=1972

> Sxx:=add(nx[k].X[k]"*2,k=1..n); Sxx :=19470¢

> SYx:=add(nx[Kk].Yx[k],k=1..n); SYx :=337C

> SxYx:=add(nx[K].X[K].YX[K],k=1..n); Sx¥Yx :=33262¢
6)kichik kvadratlar usulida tuzilgan sistemani yechish:

> ab:=solve([a*Sxx+b*Sx=SxYX,a*Sx+b*N=SYXx],{a,b});

_ 855, 13622
662" 331

> evalf(%,4); {a=1.292 b=41.15}
T)regressiya to ‘g ‘ri chizig ‘ining tenglamasini yozish:
> y:=ab[1]*x+ab[2];evalf(%,4);

B 855 13622
y=xa-+b _662x+ 31
2.Berilgan korrelasion jadval asosida Y ning X ga regressiya to‘g‘ri chizig‘ining tenglamasi topishda fit

asfunksiyasidan foydalanib Maple dasturini tuzamiz.

ab =1a

xa+b=1292x + 41.15

Maple dasturi:
> restart;with(stats):
1)1-korrelasion jadval asosida X va'Y larining giymatlarini chastotalari bilan satr bo ‘yicha kiritish:
>W:=[[Weight(92,1),Weight(96,1),Weight(92,1), Weight(96,4),Weight(100,1),
Weight(96,2),Weight(100,5), Weight(104,1), Weight(100,1), Weight(104,2),
Weight(104,1)],[Weight(158,1), Weight(158,1),Weight(164,1), Weight(164,4),
Weight(164,1),Weight(170,2), Weight(170,5), Weight(170,1), Weight(176,1),Weight(176,2),
Weight(182,1)]];
W .=[[Weight(92, 1), Weight(96, 1), Weight(92, 1), Weight(96, 4),

Weight (100, 1), Weight (96, 2), Weight(100, 5), Weight(104, 1),

Weight (100, 1), Weight(104, 2), Weight (104, 1) ], [ Weight (158,

1), Weight(158, 1), Weight(164, 1), Weight(164,4), Weight (164,

1), Weight(170,2), Weight (170, 5), Weight(170, 1), Weight (176,

1), Weight(176,2), Weight(182,1)]]
2) X va Y larining giymatlari bo ‘yicha (x,y) larni koordinatalar sistemasida aniglash:
> statplots[scatterplot](W[1],W][2],color=Dblue, symbol=BOX,symbolsize=20);
(1-rasm)
3)regressiya to ‘g ri chizig ‘ining tenglamasini aniglash:

> x:=vector(transform[statvalue](W[1]));
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x:=[ 92 96 92 96 100 96 100 104 100 104 104]
> y:=vector(transform[statvalue](W][2]));
y::[ 158 158 164 164 164 170 170 170 176 176 182]

> fit[leastsquare[[x,y]]](W);evalf(%6,5);

13622 n 855 .
331 662

4)regressiya to ‘g ‘ri chizig ‘ini qurish:

y= y=41.1544 1.2915x

> with(plots):

> plot([[x[i],y[i],i=1..11],41.154+1.2915*x], x=90..104, 156..182, style=[point,line],symbol=BOX,
color=[red,blue], view=[90..105,150..185], symbolsize=20); (2-rasm)

E 0 o
180 4 130 4
175 . .
] 170 4
170 o O o
165-: . . o 160 4
160 4
] - : 150 . . .
' ' ' ' ' ' ' iy 3 100 103
g2 84 95 0% 100 102 104 ¥
1-rasm. 2-rasm.

XULOSA. Demak, kichik kvadratlar usuli asosida topilgan chiziqli bog‘lanish-modeli adikvat bo‘lib,

uning barcha koeffitsentlari qiymatdor ekanligini topdik. Berilgan tajriba natijalari bo‘yicha xulosa va

garor qgabul qilish uchun topilgan tajriba natijalari bo‘yicha bog‘lanish modelni tuzish va

samaradorligini aniglashda ushbu Maple dasturidan foydalanib anig, tez va sifatli natijalarni olish

mumkinligini ko‘rdik.
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