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12-LABORATORIYA ISHI

Bir o‘Ichovli massivlar ustida amallar bajarishga doir dasturlar tuzish

Ishdan magsad. C++ tilida bir o‘lchovli massivlar ustida amallar
bajarishga doir dasturlar tuzishni o‘rganish.

Laboratoriya ishini bajarish tartibi
Nazariy qism bilan tanishib chiging.
2. Variant bo‘yicha olgan misol va masalalar bo‘yicha dasturlar tuzishni
o‘rganing.
C++ dasturini ishga tushiring va konsol ilova yarating.
4. Variant topshirig‘ingizdagi bir o‘lchovli massivlarga doir ifodalarga
dastur tuzing va tuzilgan dasturlarni konsol ilovaga kiritib, natija oling.
5. Tuzilgan dasturlar va natijalar asosida laboratoriya ishi hisobotini
tayyorlang.
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Nazariy qism

Massiv — bu bir nom bilan belgilangan giymatlar guruhi yoki jadvaldir.
Massivlar bir o‘lchovli yoki ko‘p o‘lchovli bo‘lishi mumkin. Vektorni bir
o‘lchovli massiv, matritsani ikki o‘lchovli massiv deb garash mumkin.

Bir o‘lchovli @; massiv elementlari dasturda a[i] kabi ishlatiladi va
umumiy ko‘rinishda quyidagicha e’lon qilinadi:

t a[n]={boshlang ‘ich elementlar};
bu yerda: a — massiv nomi;

n — massiv elementlari soni bo‘lib, ular aniq butun sonlar yoki

o‘zgarmaslar bo‘lishi lozim;

t — massiv elementlari turi.

Masalan,

const int n=20;

inta[n];

float b[3]={7, -3, 5.6};

float c[10]= {2.5, 5, -6};

Bunda a — 20 ta butun sonlardan iborat bir o‘lchovli jadvaldir. b —
qiymatlari oldindan berilayotgan, ya’ni initsializatsiya qilinayotgan 3 ta
hagigiy sondan iborat massiv. ¢ — 3 ta giymati initsializatsiya gilinayotgan,
golgan elementlari keyin Kiritilishi mo‘ljallangan 10 ta haqiqiy sondan
iborat massiv.



Bunda shuni ununtmaslik lozimki, massiv elementlari noldan boshlab
ragamlanadi. Masalan, yuqoridagi b massivning 0-elementi 7, 1-elementi -
3, 2-elementi 5.6 hisoblanadi. Shuningdek, a va ¢ massivlarning
initsializatsiya gilinmagan elementlari giymatlar kiritilmagunga gadar 0
giymatlarga ega bo‘ladi. Massivlarni e’lon qilishdan maqgsad, massiv
elementlari uchun operativ xotiradan joy ajratishdir.

Massiv elementlari giymatlarini kiritish odatda for operatori orqali
amalga oshiriladi. Masalan, for (int i=0; i<10;i++) cin<<a[i];

Bu misolda a massivning 10 ta elementi giymati klaviaturadan ketma-
ket kiritiladi.

Xuddi shuningdek, massiv elementlarini ekranga ketma-ket chigarish
ham mumkin. Masalan, for (int i=0; i<10;i++) cout<<a[i]<<" ";

Misol
1. 10 ta haqgiqiy sonlardan tashkil topgan bir o‘lchovli massiv elementlari
yig‘indisini topish dasturini tuzing.

Dasturi:

#include <iostream>
#include <cmath>

using namespace std;

int main ()

{

float a[10], S; int i;

for (i=0; i<10; i++) cin>>a[i];
S=0;

for (i=0; i<10; i++) S=S+a[i];
cout<<"S="<<S;

return O;

}

Dastur natijasi:

e 2 Documents and Settings', Oje
-4.5 6

Process exited with return value 0

Press any key to continue . . .

1-rasm. Dastur natijasi
Dinamik massivlar. Dinamik massivlar oldindan elementlari soni aniq
bo‘lmagan massivlarni qo‘llashda ishlatiladi.



Bir o‘lchovli dinamik massiv umumiy ko‘rinishda quyidagicha ¢’lon

qgilinadi:
t *b;

bu yerda: b — massiv nomi;

t — massiv elementlari turi.

Masalan, float *vek;

Bunda hagigiy sonlardan tashkil topgan vek nomli bir o‘Ichovli massiv
e’lon gilinmoqda.

Massiv uzunligi new protsedurasi yordamida aniglanishi lozim.

Masalan, vek=new float[5] ;

Bunda vek nomli massiv uchun operativ xotiradan 0 dan 4 gacha bo‘lgan
5 ta joy ajratilmogda. Demak, bu massiv elementlarini vek[0], vek[1],...,
vek[4] lar tashkil etadi.

Misol
2. Yi=2Inx;+b, 1=0,n nj hisoblash dasturini tuzing.

Dasturi:

#include <iostream>

#include <cmath>

using namespace std;

int main ()

{

float *x, *y, b; int i,n;
cout<<"b=";cin>>b;
cout<<"n=";cin>>n;

x=new float[n];y=new float[n];
cout<<n<<" ta massiv elementini kiriting:"<<endl;
for (i=0; i<n; i++) cin>>X([i];

for (i=0; i<n; i++)

{

yl[i]=2*log(x[i])+b;
cout<<"y["<<i<<"]="<<yJi]<<endl;

}

return O;

}



Dastur natijasi:

\Documents and Settings', O dbw3we

Process exited with return value 0

Press any key to continue . . .

2-rasm. Dastur natijasi

3. 10 ta butun sonlardan iborat bir o‘lchovli massivning eng kichik
elementini va uning joylashgan o‘rnini topish dasturini tuzing.
Bajarish: Bu masalada dastlab birinchi element eng kichik deb olinib,

keyin boshga elementlar bilan solishtirib chigiladi va kerakli o‘rinda

almashtirishlar bajariladi.

Dasturi:

#include <iostream>

using namespace std;

int main ()

{

int i, min, a[10];

cout<<"Massivning 10 ta elementini Kiriting:"<<endl;

for (i=0; i<10; i++) cin>>a[i];

min=0;

for (i=1; i<10; i++) if (a[i]J<a[min]) min=i;
cout<<"lzlanayotgan eng kichik element: "<<a[min]<<" Element
tartib ragami: "<<min+1;

return O;

}

Dastur natijasi:

[z+] C:\Documents and Settings\user\owm dwbrenoEN\Untitled . exe -|O J

Massiuning 10 ta elementini kiriting:
4 6 752 -71423
Izlanayotgan eng kichik element: —% Element tartih ragami:

Process exited with return value 0
Press any key to continue . . .

3-rasm. Dastur natijasi
Dasturda e’tibor bersak, eng kichik element tartib tartib ragamini

ekranga chigarish uchun n+1 yozilgan. Bunda kompyuter ragamlashni 0 dan
boshlashi hisobga olingan.



Variant topshiriglari

Ne Variantlar Ne Kirish Chiqgish
Bir o‘lchamli sonli massivning o‘rtacha | { 28 99 1784 50 53 19.50
1 | giymatidan  kichik  elementlarining 13
o‘rtacha giymati hisoblansin. 2 |g3ra2ea1674012132124118 | 1200
. . . ] L. . 4
Bir o*lchamli sonli massiv [a,b] gismidagi | 1 | 44995512 378346120
9 elementlari massivning eng kichik 13
elementiga bo‘lib chigilsin, golganlari 5 §58 L6 80
o‘zgartirishsiz qoldirilsin. 11 o
. . . . . 3
Bir o 'Ichamll sonli massiv K =11 |383041 385
3 elementidan 1 — elementigacha bo‘lgan 12
elementlarining o‘rtacha giymati ) (15093 7362 26 26 65 74 53 50 635
hisoblansin. 89 '
. . : __ - 4
Bir o‘lchamli sonli massivning minimum | 1 | 744133 743310
4 | elementini massivning oxirgi elementi
: ‘i e 7 81374264 16 40
bilan o‘rin almashtirilsin. 2 | §374264167 40 ;
6
. . . . . 1 | 51499765678 67.00
Bir o‘lchamli sonli massiv [a,b] gismda 14
5 | yotmaydigan elementlarining o‘rtacha 17
: e : 60 66 34 23 40 68 4 31 36 86 61 59 84
qiymati hisoblansin. 2 | 1028130 36.93
1113
o : : : 11 |2 26501
6 Bir o‘lchamli sonli massiv elementlari 2450 72 96 95
kvadratlarining yig‘indisi hisoblansin. 2 ‘113 1849
. . . . 038 0.23 052
Bir o‘lchamli sonli massivning barcha | 1 27 2351 47 12 23 90 85 98 0.48 0.12 0.23
7 | elementlari massiv eng katta elementiga 0.92 0.871.00
o iilei 3
bo“lib chigilsin. 2 | 501927 1.00 0.32 0.45
. . . . 9 153 1.07 1.29
Bir o‘lchamli sonli massivni barcha 1 69 48 58 45 57 55 88 89 85 1.00 1.27 1.22
8 | elementlari massiv eng kichik elementiga 1.961.981.89
R 3 1.00 21.00
bo‘lib chiqilsin. 2 | aga7o 1075
5
Bir o‘lchamli sonli massiv M dan kattta | 1 25 183268 81 18.23
9 | elementlarini ko‘paytmalarini logarifmi 0
hisoblansin. 2 | 493942 1253 3594213512 29.96
12
5
) _ i i _ 1 |711831831 31
10 Bir o‘lchamli sonli massiv K yoki M ga 313
teng elementlari ko‘paytmasi hisoblansin. 7
2 | 4464238413622 132
226
4
. ) . . 1 | 12883087 0
11 Bir o‘lchamli sonli massiv M dan Kkatta 94
elementlari yig‘indisi hisoblansin. 9
2 | 97218487532297825 78

76




2

Bir o‘lchamli sonli massivni toq o‘rindagi | 1 | 5,4 4.00
12 | elementlari ko‘paytmasi juft o‘rindagi
. + ¢ . - 1 - 4
elementlari yig‘indisiga bo‘linsin. 2 | 35341348 6.02
Bir o‘lchamli sonli massiv manfiy | 1 |2 -70.00
. . : . 93 64 -90 74 62 -83 58 15 -37
13 | elementlarini o‘rtacha giymati 0
hisoblansin. 2 | 6389648771916 73-72 34 -32.33
. . . e 6
Bir o‘Ichamli sonli massivni 2 gava5ga |1 | 443142834364 0.02
14 | bo‘linadigan elementlari ko*paytmasining 15
sinusi topilsin. 2 gg 5734 249567622517 77503812 90 | 0.64
1
Bir o‘lchamli sonli massivni M dan kichik | 1 38 0
15 | elementlarining  kvadratlari  yig‘indisi 1
hisoblansin. 2 | 8515576818677456921159834 | 28594
92
. . . . . 5 1.00 0.56 0.82
Bir o‘lchamli sonli massiv elementlari | 1 | 151758529 0.93 0.32
16 | massivning eng katta elementiga bo‘lib 032 033 0.32
chigilsin. 2 go 313094 61 41 74 78 1.00 0.65 0.44
0.790.83
- . . . - - 10
17 | Bir o‘lchamli sonli massiv tog o‘rindagi 1 | 936463850243280376 241
elementlarini yig‘indisi hisoblansin. 2 25 8 85
Bir o‘lchamli sonli massivning toq | 1 ?6 1951 50 98 51.00
18 | giymatli elementlarini o‘rtacha giymati 13
hisoblansin. 2 | 238777414579116807457846 | 202
Elementlari sont N (1 <N < 10000 ) ta 1|5 -33-990
bo‘lgan butun sonli massiv berilgan. Ush- 3-39-90 4
bu massivning elementlarining garama-
19 | garshisini hamda necha marta ishora 10 0-1-2-3-4-50
almashish amalga oshganligini aniglovchi | 2 | ;53450789 -7-89
dastur tuzing. Massiv elementlarini giymat- 8
lari [-1000,1000] oraligda joylashgan.1
10
Bir o‘Ichamli sonli massiv elementlarini | 1 ég g; -834285-779170-9854 5
20 | giymati [x,y] oraligda yotmaydigan 3
elementlari soni aniqlansin. 2 | 177-58 2
2097

13-LABORATORIYA ISHI

Ikki o¢Ichovli massivlar ustida amallar bajarishga doir dasturlar

tuzish

Ishdan maqgsad. C++ tilida ikki o‘lchovli massivlar ustida amallar




bajarishga doir dasturlar tuzishni o‘rganish.

Laboratoriya ishini bajarish tartibi
Nazariy qism bilan tanishib chiging.
2. Variant bo‘yicha olgan misol va masalalarga dasturlar tuzishni
o‘rganing.
C++ dasturini ishga tushiring va konsol ilova yarating.
4. Variant topshirig‘ingizdagi ikki o‘lchovli massivlarga doir ifodalarga
dastur tuzing va tuzilgan dasturlarni konsol ilovaga kiritib, natija oling.
5. Tuzilgan dasturlar va natijalar asosida laboratoriya ishi hisobotini
tayyorlang.
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Ikki oflchovli massivlar. Ikki o‘lchovli b;; massiv elementlari
dasturda b[i][j] kabi ishlatiladi va quyidagicha e’lon gilinadi:
t bfm][n]={boshlang ‘ich elementlar};
bu yerda: b — massiv nomi;
m, n — mos ravishda massiv elementlari gator va ustunlar soni bo‘lib,
ular anig butun sonlar yoki o‘zgarmaslar bo‘lishi lozim;
t — massiv elementlari turi.

Masalan,

const int m=5, n=6;

int a[m][n];

float b[3][2]={7, -3, 5.6, 3, 9, 2.8};

float c[3][2]={{7, -3}, {5.6, 3}, {9, 2.8}};
float d[m][2]= {2.5, 5, -6};

Bunda a — 5 ta gator va 6 ta ustunlarda joylashgan 30 ta butun sonlardan
iborat bir o‘lchovli massiv. b — giymatlari oldindan berilayotgan, ya’ni
initsializatsiya qilinayotgan 3x2 o‘lchamli 6 ta haqgigiy sondan iborat 2
o‘lchovli massiv. ¢ — b massivga ekvivalent bo‘lib, giymatlari guruh
shaklida initsializatsiya qilinmoqgda. d — d[0][0], d[O][1], d[1][O] elementlari
initsializatsiya  gilinayotgan, qolgan elementlari  keyin  Kiritilishi
mo‘ljallangan 10 ta hagigiy sondan iborat massiv.

Ikki o‘Ichovli massiv elementlari giymatlarini kiritish ham odatda for
operatori orgali amalga oshiriladi.

Masalan,

for (int i=0; i<m; i++)

for (int j=0; j<4; j++) cin<<a]i][j];

Bu misolda a massivning mx4 ta elementi giymati klaviaturadan ketma-
ket Kkiritiladi.



Xuddi shuningdek, massiv elementlarini ekranga ketma-ket chiqgarish
ham mumkin.

Masalan,

for (int i=0; i<m; i++)

for (int j=0; j<4; j++) cout<<a[i][j]<<" ";

Misollar
3 5
1. >_T]+/ay ni hisoblash dasturini tuzing.
i1 j=2
Dasturi:

#include <iostream>
#include <cmath>
using namespace std;
int main ()
{
float a[3][5], S,P; int i,j;
cout<<"Massiv elementini Kkiriting:"<<endl,
for (i=0; i<3; i++)
for (j=1; j<5; j++)
cin>>a[i][j];
S=0;
for (i=0; i<3; i++)
{
P=1;
for (j=1, j<5; j++)
P=P*pow(a[i][j],0.5);
S=S+P;
}
cout<<"S="<<S;
return O;

}

Dastur natijasi:

Process exited with return value 0
Prezz any key to continue . . .

4-rasm. Dastur natijasi

10



Ikki o¢Ichovli dinamik massivlar. Ikki o‘Ichovli dinamik massiv

umumiy ko‘rinishda quyidagicha ikki bosgichda e’lon qilinadi:
t **b;

bu yerda: b — massiv nomi;

t — massiv elementlari turi.

Masalan, float **matr;

Bunda haqigiy sonlardan tashkil topgan matr nomli ikki o‘Ichovli
massiv e’lon gilinmoqda.

Massiv uzunligi new protsedurasi yordamida ikki bosgichda aniglanishi
lozim.

Masalan,

matr=new float *[m];

for (i=0; i<m; i++) matr[i]=new float[n];

2. m x n oflchamli ikki o‘lchovli massivning 3-ustunini k soniga
ko‘paytiring va o‘zgartirilgan massivni ekranga chiqgarish dasturini
tuzing.

Dasturi:

#include <iostream>

#include <cmath>

using namespace std;

int main ()

{

int i,j,m,n,k;

float **a;

cout<<"Qatorlar soni m="; cin>>m;
cout<<"Ustunlar soni n="; cin>>n;
a=new float *[m];

for (i=0; i<m; i++) a[i]=new float[n];
cout<<"Massiv elementlarini kiriting:"<<endl;
for (i=0; i<m; i++)

for (j=0; j<n; j++) cin>>a]i][j];
cout<<"ko‘paytiriadigan son k="; cin>>k;
for (i=0; i<m; i++) a[i][2]= a[i][2]*k;
for (i=0; i<m; i++)

{

for (j=0; j<n; j++)

cout<<" a["<<i<<" "<<j<<M"="<<ali][j];
cout<<endl;

}

11



3.

return O;

}

Dastur natijasi:
e ChDocuments and Settings', O gumamEEEpE

ko’ paytiriadigan son k=5

alD.0]1=2 albD,11=4 al@D.21=7.5 all
all1,.01=6 all,11=4 al1.21=175 all
al2.0]1=4 al2,11=1 al2,.21=5 al2.3

Process exited with return value 0
Press any key to continue . .

5-rasm. Dastur natijasi
Ikki o‘lchovli a va b massivlar yig‘indisini topish dasturi tuzilsin.

#include <iostream>

#include <cmath>

using namespace std;

int main ()

L

inti,j,m,n;

float **a,**b,**c;

cout<<"Qatorlar soni m="; cin>>m;
cout<<"Ustunlar soni n="; cin>>n;

a=new float *[m];

for (i=0; i<m; i++) a[i]=new float[n];

b=new float *[m];

for (i=0; i<m; i++) b[i]=new float[n];

c=new float *[m];

for (i=0; i<m; i++) c[i]=new float[n];

cout<<"a massiv elementlarini kiriting:"<<endl,
for (i=0; i<m; i++)

for (j=0; j<n; j++) cin>>a[i][j];

cout<<"b massiv elementlarini kiriting:"<<endl;
for (i=0; i<m; i++)

for (j=0; j<n; j++) cin>>bl[i][j];

cout<<"a va b massivlar yig‘indisi ¢ massiv quyidagicha:"<<endl;

12
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17,

18.

19.

for (i=0; i<m; i++)
{
for (j=0; j<n; j++)

cout<<endl;

}

return O;

}

Variant topshiriglari
Uchga uch determinantni hisoblang
A matritsaga B matritsani qo‘shing
A matritsani transponirlang.
NxN birlik matritsa yarating
A matritsaning manfiy bo‘Imagan elementlarini chop qiling.
A kvadrat matritsaning determinantini hisoblovchi dastur tuzing
Bir o‘Ichovli massivni Pufakcha usulida saralang
A matritsaning har bir satr elementlarining maximumini chop giling
A matritsaning bosh diagonaldan pastda yotgan elementlarini O (nol)
bilan almashtiring
A kvadrat matritsaga teskari matritsani toping
A matritsaning elementlari yig‘indisi eng katta bo‘lgan satr
elementlarini chop giling
Bosh diagonaldan yuqori va past gismi simmetrik bo‘gan matritsa hosil
giling
Elementlari soni tub bo‘lmagan a massiv elementlaridan matritsa hosil
giling
O‘Ichamlari bir xil bo‘lgan A matritsa bosh diagonali elementlarini B
matritsa bosh diagonali elementlari bilan mos ravishda almashtiring
A va B matritsa barcha elementlari yig‘indisi katta bo‘lgan matritsa
elementlarini chop qiling
NxN matritsani ilon izi shaklida chigaring. Misol:

1 2 3
A[3,3]=<6 5 4)

7 8 9
A matritsaning ikkinchi diagonaldan yuqorida yotgan elementlarining

yig‘indisini aniglang

Berilgan n sonining kvadratigacha bo‘lgan natural sonlarni NxN kvadrat
matritsaga oxiridan boshlab ketma —ket joylashtiring.

Berilgan A matritsaning eng katta giymati va eng kichik giymati

13



o‘rinlarini almashtiring (agar ular soni bittadan ko‘p bo‘lsa, birinchi
uchragani bilan almashtiring)

20. A matritsaning ikki diagonalidan yugorida joylashgan elementlari
yig‘indisini aniglang

14-LABORATORIYA ISHI

Mathcad dasturi interfeysi, Calculator va Calculus uskunalar
panellari bilan ishlash

Ishdan maqgsad. Mathcad dasturining imkoniyatlari va interfeysi bilan
tanishish, unda Calculator va Calculus uskunalar panellaridan foydalanib
turli masalalar yechishni o‘rganish.

Laboratoriya ishini bajarish tartibi

Nazariy qismdan Mathcad dasturi imkoniyatlarini bilib oling.

2. Mathcad dasturini ishga tushiring va dastur interfeysi bilan tanishib
chiging.

3. Calculator va Calculus panellari elementlarining har birini ishlatib

ko‘ring.

Berilgan topshiriglarni bajaring.

Bajarilgan laboratoriya ishi hisobotini tayyorlang.

=

o b

Nazariy qism

Mathcad dasturi hisoblash matematikasi masalalarini kompyuterda
yechishga mo‘ljallangan bo‘lib, natijalar eng aniqg usullarda olinadi. Dastur
interfeysining qulayligi sababli undan mutaxassis bo‘lmaganlar ham bema-
lol foydalanishlari mumkin. Unda muhandislik sohasining ko‘pgina masala-
larini yechish imkoniyatlari mavjud. Dastur yordamida boshlang‘ich algebra
masalalaridan tortib, matematik analizning murakkab masalalarigacha, jum-
ladan, differensial va integral hisob, matritsalar ustida amallar, funksiyalar
grafiklarini qurish, shuningdek, chizigli dasturlash masalalarini yechish
imkoniyatlari mavjud. Bundan tashqgari foydalanuvchilar oz algoritmlari
asosida masalani yechimga olib keluvchi mustaqil dastur tuzishlari ham
mumkin.

Mathcad dasturi odatda ITyck - Bee nmporpammsl - Mathsoft Apps -
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Mathcad menyular ketma-ketligi orgali ishga tushuriladi. Natijada
Mathcad dasturi oynasi hosil bo‘ladi (1-rasm). Mathcad interfeysi boshga
dasturlar singari menyu satri, uskunalar paneli, ishchi soha va holatlar
satridan iborat. Avtomatik hosil bo‘ladigan Cranmaptasie (Standart) va
dopmarupoBanme (Formating) uskunalar paneli fayllar bilan ishlash,
ma’lumotlarni formatlash amallarini bajarishga mo‘ljallangan. Shuningdek,
ekranda Maremaruka (Math) uskunalar paneli ham bo‘lishi lozim. Bu
panel Bux - Ilaneau mHcTpymMeHTOB - MaTtematuka menyular-ketma-
ketligi orqali hosil gilinadi. MaTemaTuka paneliga turli bo‘limlarga oid 9 ta
panel tugmalar yordamida biriktirilgan. Har bir tugmaning bosilishi mos
panelni ekranga go‘yadi yoki olib tashlaydi. 1-rasmda MartemaTuka
(Math) paneli va uning barcha bo‘limlari ekranga joylashtirilgan.

= Mathcad Professional - [Untitled:1] 5 I ] 4
@ ®aHn Mpaeka Bua BrTaeka @opMaT MaTeMaTHKa  CHMBONEHEA MATEMaTHKa OkHa [oMolle _|ﬁ||_|
ID-BEHEGRY| 2@« |[": o= |20 L [0 -] @
| [Mormai =|faal o =B zu|===i=EE
[ el sin cos tan In log nl & 5w _[ nnnnnn = = =
=[G 0T IELTL'HH"; - fa
Tllag|®| () x 7T 7 8
8 / 135 4 5 B :
2}
= + o
= 29 Fa] =, =" 12l g o
= == MY men §eF i B
A :
& L ® & ﬂ ﬂ
. g — . tadifiers e § r & ¢ f
i - [
float complex  assume £/ R R
A solve simplify  substitute ¥ FE o w® p oo
Add Line ra factar expand coeffs TU b X W ow
i otherwise collact seties patfrac A BT AE Z
o it fourier  laplace zirans Hae I K A M
miEsl @i invfourier  inviaplace  invztrans N E oIl F X
return on errar M — il — Inl = T T & KXW &
+ -
4 3
Press F1 For help. AUTO MUM |Page 1 v

6-rasm. Mathcad dasturi oynasi va uning Maremaruxka panellari

Bunda:

¢ KaaskyasTop (Calculator) paneli matematikaning asosiy elementlari
va standart funksiyalardan foydalanishni ta’minlaydji;

¢ Broruucaenusi (Calculus) paneli matematik analiz funksiyalarini
hisoblash imkonini yaratadi;
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¢ Marpuna (Matrix) paneli matritsalar ustida amallar bajarishni
ta’minlaydi;

¢ Jlornuecknii paneli ifodalarda mantiqiy belgilarni Kiritishga imkon
beradi;

¢ Omuenka paneli o‘zlashtirish, natijalarni chigarishda ishlatiladi;

¢ Cumsoanl paneli matematik ifodalarda yunon harflaridan foydalanishni
ta’minlaydi;

¢ CumBoanHasi paneli turli  matematik ifodalarni  hisoblash,
almashtirishlar bajarish imkonini beradi;

¢ JIuarpamma (Graph) paneli yordamida funksiyalar grafiklarini hosil
gilish mumkin;

¢ IIporpammuposanme paneli mustagil ravishda shartli va takrorlanuvchi
turli murakkab jarayonlarni hisoblashlarda ishlatiladi.

Dasturda ifodalarni hisoblash uchun avvalo kerakli panellar ekranga
joylashtiriladi. Ifodalardagi standart funksiyalarni panellardagi mos
tugmalarni bosish orgali yoki bevosita klaviatura yordamida Kiritish
mumkin. Ifoda yozilgandan so‘ng natijani chigarish uchun klaviaturadagi
yoki Kaabkyasitop panelidagi “=" belgisi bosiladi. Hosila, anigmas
integral, limit kabilarni hisoblashda esa Ounenka panelidagi strelka
belgisidan foydalaniladi. 7-rasmda Kaabkyasitop va BbluucieHus
panellari yordamida ifodalarni hisoblashga doir misollar keltirilgan.

B untitled:1 _|o] x|
(2.7 e
sin| = |=0866  cos(23)=-0.533  tanl3-nl=0 sin cos tan In log
s noiok o
i ] i 3z 2 3 gt L () 2R
In(4) + log(100) = 3.386  +/[-5] - 38 =0236 37— =19611 ®
™ 7 8 8 /
4 5 B x
3 2 + 1 2 3 +
isin(sz — 2 - sm(x) - cos(x) ihl(x} - — = . 0 - =
dx clx3 X3
JB BermcnetE
coslm-x/dx=0.318 2 1 . 1 & w0
cos(x)” dx — — - cos(x) - sm(x) + — - x 5@ @
15 J @ 3 cos(®) s + 5 REn
n:=>5 [
lim  Tim_ lim
n ‘7.‘ 10 n =3 @t »a-
2 In(k)
N7 log(i) = 2.079 — =0.038 N7 =0.761
L 2@ l_[ ] L In(1)
=2 j=n i=5 k=2
5 . X X
lim — —0 lim — —=1 lim — —=-1
x> o> x—>0* |X| x>0 |X| "

7-rasm. Kanekynsitop va Berauciienust panellari elementlari yordamida ifodalarni hisoblash

16



Variant topshiriglari

Quyidagi ifodalarni Mathcad dasturida hisoblang:

1-variant 2-variant
1) Ig®0,7 1) tg®x + ctg®x
sin’ 27 _ fig0.5 19 3,5
d ’ q3 2) itg“x2 d—30053x
2) —In*3¥x, —sin’x dx dx’
dx dx z
2
3) j(xﬁScosx)dx,J’Md 3) Isin23xdx, Isinxcos2 xdx
0
L k-5 " TTloq. i
4) HZ——smb 4) > TTlog, |
k=b j=4 k=b j=n
X -1 e —cos x
) e Hlm——
3-variant 4-variant
r sint{ Z — X |4 sinf X -7
cos’- +ctg¥/x 2 3 2 3
1) 62 1) 3 T X
+ |n|X| Cosism[EJrgj (7[ _ ﬂ-j + Cos(ﬂ- _ ﬂ-)
q2 2 3 2 3
2) —ctg — arccos 4x q g2
X 2) —arctg®x®, —arcsin® X
3 J. J. de dx dx
sin x+cos* x "¢ \Ja— 3)I W2 4 4x %Fdx
4) ZZ|gkj \/X +2X+2
j=a k=3 2 .
4)| |lgk® +sinb
5) I| J_ \/_ g
3\/_ V3 5) Iim(\/x2+x+1—x)
5-variant

6-variant

1)

SiHZ(Xij(gzﬂ_lej‘i'Sin{[\/?jz

1
+7
”}

37 Sz X
1+s(sinf ——— |+
2 102

3
3
, —arcctg’x
X

2.3
J'X +1dx
1 Inx

6
2) iIog3 X2

3) [

xdx
x> +1'

T

tg> -ctg

6

1 (oo (55 )l
e e

d, ., d° 5
2) —In X, Farctg\/x
X

3)j o x Te -C0S xdx
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4)lm[1£[Iogk i

k=2 i=a

. X
5) leir;(?)— X)tg =

2) HH k +sina

k=2 i=a

5) “m(l—(fosij
x>0\ XSin5x

7-variant

8-variant

1 - T _
8 1sm2(x+2j—x Scos’

1)

. a1
(sin? x+ cos? x(4 X7

2X
d . d? .
2) —x%In(sinx), —sin’3x
)dx ( ) dx?

3) I\/3+2x—x2dx, T de

a?+ x?
8Hy

Ik +t

[\/]3

a
j=a k

5) lim

x—0

— I

i)

n a\/logx(xz +14x+50)"7
\/Inex+24

d . s 2
2) —In(arcsinx),—e *cos3x
) dx ( ) dx®

3) J.COS de, :[e‘x‘dx

x=0 2arcsin X —sin X

9-variant

10-variant

1)

tg2xcos™ 2y —tg2ycos™ 2x
1) -1 1
COS™ 2X+C0S 2y

2

d d
2) —cosxInx, —ctg2x
)dx dx? g

d 3.2 d -2 27

2) &arctg X°, ﬁsm X ).[ dx, Ixzcosxdx
10 2 1 X l (X+1)

3) J'Z—dx, J(x3+—3jdx _

X“+Xx-2 4 X 4)23x'+t2

i=b

4) H""Z\f 5) Iimx2+\/x3+1
5) Imgthx ctg5x =7 X+ 2+ x
11-variant 12-variant

[ Vtga+ Jetga
sina+cosa

3

2) iarctgzx2 d—scos3x-ln X
dx X

sin2(72r+aj—cosz(a—7;j
1)

tg?| * +a |—ctg? a—”j

| (2 j | ( 2

3
2) a4 arctgx, d—3 C0S+/3x
dx dx
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dx  * 1+tg’x dx & dx
3 , dx 3 ,
) J.sinx ;,|.(1+tgx)2 ) -[cosx -,[1+\/2x+1
4 4
ShellF 1+ c0s2x
4) \'/T+Ind 4) TTcos®k —tgx 5) lim————
22, [Teosktor ) tim" 72227
1)
5) limcos (X+ j
) Xx—-1 ( \/_+1
13-variant 14-variant

Igcos® ST oy —log, sin’ ST oy
4 4
1)
X . X X X 7
cos—+sin— || coy 27 —— |+tg| —
2 2 2

2 2

2) iIn xtg2x ictg(ln 2x)
dx " dx?

3) j sin® dx, szdx

Ioga(x4 +2x% + 2)— Ioga(x2 +1)

In
Eiz

2) i(x2 +Ctgx),

1)

a®+x3

e o ](cosx +2c0s” a)

—Zarcctg\&
3) J\/4x+x dx, ( x+1)dx

10 2k
4) ——b .
H; 4)1;!Qlogk|
E . In(sin3x
5) lim 5) |Im—( . )
0 X x>0 Insin x
g 2
15-variant 16-variant
sin? 7+ 2 1+tg? sa_srz
4{/— L{/_ 5 1) 4 4 2
X -1 1 -
1) 4\/; ( ) sinl(g -
2

Weetf lxaf
3 ?arcctg«&

d

3 /x
3) | ctg®xdx, |arcsin,|—dx
)J.gxxj. 1+x

4 9 I 5) lim XA/ X +3/x° +1
)H I+an )XL”(3x+l)\/ﬁ

2) iarcsin X
dx

2) iarctg‘°’x2

) [ty ][
4)1:[|+Z\/_

5) Imgthx ctg5x

d” .,
, —5sin° x
dx®

1
—3 dx

17-variant

18-variant

tg2xcos™ 2y —tg2ycos™ 2x
1) 1 1
COS~ 2X+C0S ™ 2y
2
2) icosxlnx, d—zcthX
dx X

ng(x2 +14x + 50)@

X+24

Ige

1’3J

d . d° -
2) —In(arcsinx),——=e *cos3x
) dx ( ) dx®
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x? -1

3 J.(x—l)z(x+l)

2z
dx , I x? cos xdx

3) _[COS de, '?fe‘x‘dx

sin‘ x
6 .
4)3 3% +12 H Y e
i=b j=1 k=2
5) lim Xt VX +1 5) lim__ & ¢
X 3/ 6194 x=0 2arcsin X —sin X
19-variant 20-variant

8° sinz(x + Zj —x"cos*r
1)

(sin3 X + C0S° x](41 +i+ X
2X

2) ilen(sin X) d—zsin53x
dx " dx?

ay3
3) J.\/3+2x—x2dx, Iaz(t(xz
4)%%‘ K+t
j=a k=b
X
5 lim| ———
x—>0(|ogs( )J

)

)

. (7T X (X 7
o (2_3j+s'n(2_3
1)

3 67r X
cos [16 8)(72[ §j+cos(72[—

2

2) iarctg3x2, d—zarcsinax
dx

B)J X2 +4x

Vx +2X+2

2
j‘f dx
4)ng k? +sinb
k=2

5) |im(m—x)

X—>00

2)

15-LABORATORIYA ISHI

Mathcad dasturida Matrix, Graph va boshga uskunalar panellari

Ishdan maqgsad. Mathcad dasturida Matrix, Graph va boshga

bilan ishlash

uskunalar panellaridan foydalanib turli masalalar yechishni o‘rganish.

Laboratoriya ishini bajarish tartibi

=

chiging.

3. Matrix, Graph va boshqga uskunalar panellari elementlarining har birini

ishlatib ko‘ring.

4. Berilgan topshiriglarni bajaring.

Nazariy gqismdan Mathcad dasturi imkoniyatlarini bilib oling.
2. Mathcad dasturini ishga tushiring va dastur interfeysi bilan tanishib




5. Bajarilgan laboratoriya ishi hisobotini tayyorlang.

Nazariy qism
Mathcad dasturida matritsalar hosil gilish uchun odatda biror kattalik
Kiritilib, ikki nugtali tenglikdan so‘ng Marpumna panelidagi tugma bosiladi.
Ochilgan mulogot oynadan gator va ustunlar soni aniglanadi va hosil
bo‘lgan shablonga matritsa elementlari Kiritiladi. 8-rasmda matritsalar ustida
ba’zi amallarning bajarilishi keltirilgan.

Untitled:1 =]
) § (157 fz 10 20 ﬂ
3 -2 3 é (=5 2 & 1234
-2 -2 110
L=]3 03 2 45 E=|1 32 534 o= =
=7 325 -6
12 4 06 L0 30 &)
\ 34 ) W10 2 4 1)
1. Matritsalarni qo'shish 2. Matritsalari ko'paytirish o
(=2 0 11 18 ) (87 23 47 -18) j'
g oA
A+B=| 4 55 4 1046 A D=]6&05 175 305 -1 % & i
V127 0 12 ) 72280 28 30 ) M mn #e3
L ) ) L fxi By
3. Matritsani transponirlash 4 Teskari matritsani hisoblash
(=5 1 0} (0125 -0208 0042 0 O
T 2 5 3 _1 125 013 033 -04
e 20 T -0875 0525 -0.225 04
12 56 6 \ -0.25 0283 -0217 02 )
5). Chizigli tenglamalar sistemasini §). D matritsaning 2-ustuniga (nomerlash 0 dan)
yechish C wektorni qo'shish
.-’2‘-. ’15 hY
_ 3 -1
plec- INCCIe
1 -2 .
W4 \ 38 ) _
4] | H 4

8-rasm. Marpuua paneli elementlari yordamida amallar bajarish

Funksiyalar grafiklarini hosil gilish uchun avvalo funksiya kiritib olina-
di. Shundan so‘ng Imarpamma panelidagi mos diagramma turi tanlanadi.
Hosil bo‘lgan shablonga kerakli parametrlar Kiritiladi. Masalan, ikki
o‘lchovli funksiya grafigini hosil gilishda argument va funksiya ko‘rsatilib,
Enter tugmasi bosiladi. Uch o‘Ichovli funksiya grafigini hosil gilishda esa
funksiya nomi ko‘rsatilib, Enter tugmasini bosish yetarli bo‘ladi (9-rasm).

Hosil bo‘lgan diagrammani tahrirlash uchun diagrammaning kontekst
menyusidan kerakli buyrug tanlanadi va hosil bolgan mulogot oynada
o‘zgartirish va qo‘shimchalar kiritilib, OK tugmasi bosiladi.

Bundan tashqgari standart uskunalar panelidagi f(x) piktogrammasini
bosish orgali hosil gilingan funksiyalar panelidan yugorida ko‘rib o‘tilgan
funksiyalar bilan birgalikda boshga ko‘plab funksiyalardan foydalanish
imkoniyatlari mavjud.

21



2|

=10 x|

| Avarpanna

LD

b W ® &
b - [

2
14

0.8
fiz)

04

150 s

=

[

2 3

-

o

9-rasm. Imarpamma paneli elementlari yordamida diagrammalar qurish

Variant topshiriglari
Quyidagi ifodalarni Mathcad dasturida hisoblang:
1-variant 2-variant
9 5 4 7 0 5 9 6 3 76
4 6 8 7 o _
1)A= 5-l%]. 1) A=|2 -7 5/,B=|2 7 4
58 76 3 8 5 4 4 8 4
5 6 87 7 A+B,A/B™* AT BT +A
AxB, A", A, B® |A ifodalarni| ifodalarni hisoblang.
- 4
hisoblang. y funksiyalar

2)y=2sinx, f =x*+Inz
funksiyalar grafiklarini hosil giling

X
2)y=3x*+5,z=—+
)y 3x 2
grafiklarini hosil giling

3-variant 4-variant
5 19 16 13 7 6 ) 21 15 0 21 4 15
1) A=|2 17 5|,B=l2 7 4 ) A=|-28 -9 5[, B=[4l 15 5
8 5 14 14 8 14 122 20 4 3 0

A" +B, A/B*, A" +B
ifodalarni hisoblang

2) y=3x’+5tgx*, z=cosx+Yy®
funksiyalar grafiklarini hosil giling

B"—A, A", A-B", B"-A
ifodalarni hisoblang

4
2) y 5x

funksiyalar grafiklarini hosil giling

2
—Zcosx,z:%+3\/§

5-variant 6-variant
72 41
51013 10) (15 41 0 324l

A=| 8 9 5|, B=|-48 19 5 1)A—6195’3=0115

- 'oT |5 4 7 6 6 4 7 6

T T T -1
B +A,A-B,B -A,B AxB,B" + A, A/B™ ifodalarni hisoblang.
ifodalarni hisoblang. cos’x
2) y =3x% +5tgx?, Z=_5|3nx+3?y 2) y =clg2x+5igx, 2 = 5

X

funksiyalar grafiklarini hosil giling
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funksiyalar grafiklarini hosil giling

7-variant 8-variant

1 1310 1 10 2 T o (1410 2
1A= 7 9 15/,B= 8 19 5 1) a-/17 9 16|, B=|8 89 54

-12 .22 20 -12 2 2 12 2 % 12 -2 2
B"+A,A-B", B" —A, B'larni hisoblang. | A-B", B —A, B™, B’ + Alarni hisoblang
2) y=5tgx+sin®x, ;- 19X, 3Y _ X +5tgx  7cosx 3y
) y=>5tg 1= gt 2) y= = T

funksiyalar grafiklarini hosil giling

funksiyalar grafiklarini hosil giling

9-variant 10-variant
3 210 410 29 3113 10 11 10 20
1)A= 7 -9 16|, B=|8 7 54 Da=| 7 9 15,8B= 8 19 5
-12 2 5 2 -2 2 -2 2 20 -12 2 2
A-B",B"—A, B™, B +A lani B"+A,A-B", B"—A, B™lamni
hisoblang. hisoblang.
9y y= X+, _COSSX s 2) y=5tgx+sin?x, Z:tg_;<+3_y
X 3x x> 2
funksiyalar grafiklarini hosil giling funksiyalar grafiklarini hosil giling
11-variant 12-variant
-3 1310 51 10 20
e I G Da- 7 935,82/ 28 9 5
DA 9 Blpo 1 0 8 _12;221_12_224
20U 12 220 ] - OT ] - o
B"+A,B" —A, B, A—B lami hisoblang. | © *AA-B B —AB larni
arctgx  y hisoblang.
_ in4 _ Yy
2) y=5x+sin*x, z= 7 e 2) y = tg’x+sinx, Z:%Jr%

funksiyalar grafiklarini hosil giling giling

funksiyalar grafiklarini hosil giling

13-variant 14-variant
7 13 -10 3 10 20 27 31 2 132
1) A=|-11 -9 15, B=| 28 19 -3 1) A-|3 9 15, 8=/ 8 19 5
=12 29 2 -12 2 20 2.2 2 -12 2 2

B"+A,A-B", B"-A, B
ifodalarni hisoblang.
3y

2) y=x3+sin’x, z=x"+

funksiyalar grafiklarini hosil giling

B"+A,A-B",B"-A, B™
ifodalarni hisoblang.
3y

2) y=C0SX+SinX, z=XsinX+

funksiyalar grafiklarini hosil giling

15-variant

16-variant

313 10 7117 20

1) A={7 9 5/,B=| 8 9 5| B +A,
2 32 2 -12 2220

A-B', B" — A, B ifodalarni hisoblang.

31 13 10 11 10 20
DA=| -7 -9 15/,B=| 8 19 5
-12 22 20 -12 2 2

B"+A,A-B", B" — A, B™larni hisoblang.
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2) y=x+sinx, z=x*+y® funksiyalar
grafiklarini hosil giling

2) y=5tgx+sin?x, 7= 9%, 3
Xt 2
funksiyalar grafiklarini hosil giling

17-variant 18-variant
5 19 16 13 -7 -6 . 21 15 0 =21 -4 -15
Doaclo 17 50,822 7 4 ) A=|-28 -9 5| B=[d 15 5

A" +B, A/B?, AT+B
ifodalarni hisoblang

2) y=3x>+5tgx*, z=cosx+ Y’
funksiyalar grafiklarini hosil giling

B"-A, A', A-B",B"-A
ifodalarni hisoblang

4 2
Z)y:%—ZCOSX,z:%+3\/§

funksiyalar grafiklarini hosil giling

19-variant 20-variant
5 19 16 3 7 = ) 21 15 0 21 4 15
DAzl 17 s5l.82| 2 7 4 ) A=| 28 -9 5[ B=[d 15 5
8 5 14 14 8 14 122 X 830

A"+B, A/B*, A" +B
ifodalarni hisoblang

2) y=3x>+5tgx*, z=cosX+ Y’
funksiyalar grafiklarini hosil giling

B"—A, A, A-B", B"-A
ifodalarni hisoblang

4 2
2)y=5%—2005x,z:%+3\/y

funksiyalar grafiklarini hosil giling

16-LABORATORIYA ISHI

Differensial tenglamalarni Eyler va Runge-Kutta usullari yordamida

taqgribiy yechish algoritmi va dasturi

Ishdan magqgsad. Differensial tenglamalarni Eyler va Runge-Kutta
usullari yordamida tagribiy yechish algoritmi va dasturini tuzishni

o‘rganish.

Laboratoriya ishini bajarish tartibi

1. Nazariy gismdan differensial tenglamalarni Eyler va Runge-Kutta
usullari yordamida taqribiy yechish algoritmi va dastur tuzish jarayoni

bilan tanishib chiging.

2. Variant bo‘yicha olgan masala bo‘yicha Eyler va Runge-Kutta

formulasidan foydalanib algoritm va dastur tuzing.

w

C++ dasturlash muhitida tuzilgan dasturni kiriting va natija oling.

4. Ikkita usul yordamida olingan natijalarni taggoslang.
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5. Bajarilgan laboratoriya ishi hisobotini tayyorlang.

Nazariy qism
Eyler formulasi. Differensial tenglamalarni yechishning eng qulay
usullaridan biri Eyler usuli hisoblanadi. Birinchi tartibli differensial tenglama
y'=g(xy) (1)
va uning boshlang‘ich sharti

Y(Xo): Yo (2)
berilgan bo‘lsin. Bu yerda X o‘zgaruvchi [a,b] oraliqda o‘zgarsin.
Bu kabi Koshi masalalarini tagribiy yechish uchun quyidagi ko‘rinishi-
dagi Eyler formulasi mavjud:

Yi=VYiat 1:(Xi—l , yi—l)h’ i=1n 3)
bunda X =x_,+h, i=Ln_1, h:b_Ta
Misol. y'=0,5y-x2, y0=15, xe[2,3],n=10 differensial tenglamani Eyler

usuli yordamida tagribiy yechish algoritmi va dasturi tuzilsin.

Algoritmi.

y0, a,b,n
V%

h=(b-a)/n
%
x=a, y=y0
>¢/
X,

y

v=v+hf(x.v)
Vv

X=X+h

N

x<b

Dasturi. Dev-C++ dasturini ishga tushiramiz. Oynaga quyidagi dastur
matnini Kiritamiz:

#include <iostream>

#include <cmath>

using namespace std;
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int main ()

{

float x,y,y0,a,b,h; intn;

cin>>y0>>a>>b>>n;

h=(b-a)/n;

x=a; y=Y0;

do

{
cout<<"x="<<x<<" y="<<y<<endl;
y=y+h*(0.5*y-pow(x,2));
X=x+h;

} while (x<b);

return O;

}

Dasturni ishlatib natija olamiz (10-rasm):

e CDocuments and Settings’, O dbmsme

4]
']
1l

hslslsls oo

175
79275
.348388
0.163123
—0.747352
=—1.40%972
=—2.15621
=—2.977302
y=—3.92667
y=4_.964

| @E@m0n

W0 00 =] O OF W G B

1.
2
3
1
X
X
X
X
X
X
X
X
X
X
X

WharMMNMMMNDMNINRMNN
R

Process exited with return value 0O
Press any key to continue . . .

4 » A
10-rasm. Differensial tenglamaning Eyler usulida natijasi

Runge-Kutta usuli formulasi. Differensial tenglamalarni Runge-Kutta
usulida hisoblash formulalarida y(x) funksiyani Teylor gatoriga yoyish va
bu gator bir gismini hosila gatnashmaydigan qilib o‘zgartirish lozim bo*ladi.
Agar hisoblash formulalari Teylor gatorining m—tartibli hosilasini
o‘zgartirish yo‘li bilan hosil gilingan bo‘lsa, bu m—tartibli usul deyiladi.
Runge-Kutta usulida ixtiyoriy i—gadamdagi tagribiy hisoblash quyidagi
formula orqgali bajariladi

Yiia =Yi T AY;. (4)

Bu yerda Ay; ni tanlanishiga garab Runge-Kutta usulini turli tartibdagi
hisoblash yo‘llarini hosil gilish mumkin.

Masalan, to‘rtinchi tartibli hisoblash formulalari uchun ay, quyidagi
ko‘rinishni oladi
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Ay

= 2 20 k) k], ®)

bu yerda k", k", k", k" lar quyidagicha hisoblanadi

(kP = hf(x;, ),

_ Q)
K$D = hf O + 2y, + 5y,
2 2 6
k(_) hf h kéi) ()
Vo= X +—,Y; + ,
3 ( i 2 y| 2 )

[k = hf (x, +h,y, + k).

(4)-(6) formulalar 4-tartibli Runge-Kutta formulasi deyiladi.

Mmucoa. Yugoridagi y'=05y-x2, y0=1,5, x[2,3], n=10 differensial
tenglama Runge-Kutta usuli yordamida taqribiy yechilsin.

Algoritmi.

Dasturi.

k1=hf(x,y)
k2=hf(x+h/2,y+k1/2)
k3=hf(x+h/2,y+k2/2)
k4:hf(x+h,\31//+k3)

y= y+é(k1+2k2+2k3+k4}
N

X=x+h

/Xf/b\—

]

Dastur tuzishda yugoridagidek konsol ilovadan foydalanamiz. Dastur
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matni quyidagicha bo‘ladi:

#include <iostream>

#include <cmath>

using namespace std;

float f(float t1,float t2)

{ return0.5*t2-pow(t1,2); }

int main ()

{

float x,y,y0,a,b,h,k1,k2,k3,k4; intn;

cin>>y0>>a>>b>>n;

h=(b-a)/n;

x=a; y=y0;

do

{
cout<<"x="<<x<<" y="<<y<<endl;
k1=h*f(x,y); k2=h*f(x+h/2,y+k1/2);
k3=h*f(x+h/2,y+k2/2); k4=h*f(x+h,y+k3);
y=y+(k1+2*k2+2*k3+k4)/6;
X=X+h;

} while (x<b);

return O;

}

Dasturni ishlatib natija olamiz (11-rasm):

e\ ChDocuments and Settings', O b wsmwe

1]

1.
2
3
1
>
>
>
>
K
3
3
¢
k4
>
>

WA=

L B3 D B3 DD B3 B B B B B
R
E=1--E - R U S

Process exited with return value 0
Press any key to continue . . .

4 » v
11-rasm. Differensial tenglamaning Runge-Kutta usulida natijasi

Differensial tenglamalarni Mathcad dasturida yechish

Differensial tenglamalarni Mathcad dasturida yechish uchun avvalo
funksiya  kiritiladi. Masalan, y'=0,5y-x2, y0=15, x€[2,3], n=10
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differensial tenglamani Mathcad dasturida yechish uchun quyidagi amallar

ketma-ketligi bajariladi.

e Mathcad dasturi oynasiga differensial tenglama funksiyasi f(x y)=05-y-x’
kabi kiritiladi va tasdiglash uchun Enter tugmasi bosiladi.

e differensial tenglamaning yO0,a, b, n paramaetrlari giymatlari ketma-ket
Kiritiladi.

e natijani chigarish uchun rkfixed(y0,a, b,n,f) protsedurasi yoziladi va
tenglik belgisi bosiladi.
Natijada dastur oynasida differensial tenglamaning natijasi hosil bo‘ladi

(12-rasm):

- 'Mathcad Professional - [Untitled:1] — O] =|
@ File Edit Wiew Insert Format Math  Swmbolics  wWindow Help
== x|
2 e
fiz,v) =05 . vy—x :l
wWl=15 a=2 b=3 n:=10
0 1
0 2 1.5
1 211 1.146
2 22 0.7
3 2.3 0.249
thfized(v0 a,b n,f) = [4 2.4 |-0.304
a 2.51-0.8935
G 26| -1.685
7 2.7 -2.454
8 2.81-3.3585
] 28] -4.36
10 3|-5.476
Press F1 for help. L

12-rasm. Differensial tenglamani Mathcad dasturida yechish
Natijalarni solishtirib, Runge-Kutta usuli va Mathcad dasturlarida
olingan natijalarning Eyler usuliga nisbatan anigroq ekanligini ko‘rish
mumeKin.

Variant topshiriglari

Quyidagi differensial tenglamalarni Eyler va Runge-Kutta formulalari
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yordamida yechish algoritmi va dasturini tuzing.

1) y'=1+02ysin x-y?, y,=0, xe [0;1], n=10
2) y'=cos(x+y)+05(x-y), y~0, xe [0,5;2], n=18
COSX

3) y)=—2=--05y*, y=0, xe [1;1,7], n=7
X+1

4) y'=(1-y*)cosx+06y, y,~0, xe [0;1], n=9
5) y'=1+04ysin x-15y*, y=0, xe [1;15], n=15

6) =Y _03y2 y.=0, xe[05:] n=10
X+2

7) y':cos(15x+y)+(x-y), y~0, xe [0;15], n=12

8) ' 1-sm(x+y)+ ); y~0, xe [2;3], n=8
+

9) ' = +0.1y?, =0, xe [0,2:1,2], n=9
) ¥ 15+ x Y5 Yo e[ ]

10) »'=0,6sinx-1,25y° +1, y,=0, xe [0,5;11], n=10
11) y'=cos(2x+y)+1,5(x-y), y~0, xe [0;1], n=15

12) y'=1+% -01ly?, y=0, xe [L4;2,4], n=12

13) y'=1’(;053_i/x—0,1y2, y=0, xe [1;16], n=9

14) y'=1+0,8ysinx-2y*, y=0, xe [03;13], n=10
15) y'=1=(0,8+y?*)cosx+0,3y, y,~=0, xe [0;1], n=12
16) y' =sin(x+2y)+5(x-y), y,=0, x e [5;15], n=10

17) y'_m—55y2, y=0, xe [1;2], n=12
x> +1

18) y' = (x-y)tgx+26y, y,~0, x e [10;12], n=20
19) y'=xy+4,5y°sin x-15y* y,=0, xe [1;25], n=15
cosy”®

20) y'=— -0,3y% y,~0, xe [05;1], n=10
X*+2y
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17-LABORATORIYA ISHI

Aniq integrallarni to‘g‘ri to‘rtburchaklar usuli yordamida taqgribiy
hisoblash algoritmi va dasturi

Ishdan maqgsad. Aniq integrallarni to‘g‘ri to‘rtburchaklar usuli
yordamida taqribiy hisoblash algoritmi va dasturini tuzishni o‘rganish.

Laboratoriya ishini bajarish tartibi
1. Nazariy qismdan aniq integrallarni tagribiy hisoblashning to‘g‘ri
to‘rtburchaklar usuli, formulasi, algoritmi va dasturi bilan tanishib
chiging.
2. Variant topshirigi bo‘yicha to‘g‘ri to‘rtburchaklar formulasidan
foydalanib algoritm va dastur tuzing.
C++ dasturlash muhitida tuzilgan dasturni kiriting va natija oling.
Delphi dasturlash muhitida tuzilgan dasturni kiriting va natija oling.
Bajarilgan laboratoriya ishi hisobotini tayyorlang.

o bk ow

Nazariy qism
Amaliy va nazariy masalalarning ko‘pchiligi biror [a;b] oraligda

b
uzluksiz  bo‘lgan f (x) funksiyadan olingan ff(X)dX aniq integralni
hisoblashga keltiriladi, ammo integral hisobning asosiy formulasini

j)'f(x)dx=F(b)—F(a), bunda F'(x) = f(X)

amaliyotda ko‘pincha go‘llab bo‘Imaydi, chunki boshlang‘ich funksiya F(x)
ni elementar usullar yordamida toppish mumkin emas, yoki topilsa ham
murakkab ko‘rinishda bo‘lgani uchun aniqg integralni hisoblash qiyin
bo‘ladi. Bunday hollarda aniq integralni taqribiy hisoblashga to‘g‘ri keladi.
Integrallarni tagribiy hisoblashning bir necha usullari mavjud.

To‘g‘ri to‘rtburchaklar formulasi. Faraz qilaylik, bizga f(x)
funksiyaning grafigi 13-rasmda keltirilgan ko‘rinishda berilsin.
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—/f(X)

X

[

Xo=a X1 X2 X3  *'*  Xn1 Xn=Db
13-rasm. Sohani to‘g‘ri to‘rtburchaklar ko‘rinishida tasvirlash

[a,b] kesmani teng gadamlar bilan n ta teng bo‘lakka bo‘lamiz va
bo‘limish nugtalarini x, =a-+kh bilan belgilaymiz. Bu yerda h=(b-a)/n,
k=0,1,....,n. Yy, bilan f(x) funksiyaning X, nuqgtadagi gqiymatini
belgilaymiz, ya’ni y, = f(x). U holda f(x) funksiyaning [a,b] kesmadagi
aniq integrali hosil gilingan to‘g‘ri to‘rtburchaklarning yig‘indisiga tagriban
teng bo‘ladi:

b n-1
[ Foadx=hY" f(x) (1)
a k=0

Hosil gilingan kvadratur formulaga chap to‘g‘ri to ‘rtburchaklar
formulasi deyiladi. Xuddi shu usul bilan o‘ng to‘g‘ri to ‘rtburchaklar
formulasi ham hosil gilinadi:

b n
j Fo)dx=h> f(x,) )
a k=1

0,75
dx

o,sz‘cosx—xz‘

yordamida taqribiy hisoblash algoritmi va dasturi tuzilsin.
Algoritmi.

Misol. aniq integralni to‘g‘ri to‘rtburchaklar formulasi
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Dasturi.

Dev-C++ dasturini ishga tushiramiz. Oynaga quyidagi dastur matnini

kiritamiz:

#include <iostream>
#include <cmath>
using namespace std;
int main ()

{

float S,a,b,h,x; int n,i;
cin>>a>>b>>n;
h=(b-a)/n;

S=0;

for (i=0;i<n;i++)

{

X=a+i*h;
S=S+1/sqrt(abs(cos(x)-x*x)));
}

S=S*h;

cout<<s;

return O;

}

Dasturni  kiritib bo‘lgandan so‘ng

klaviaturadagi F9 tugmasi yordamida

33



kompilyatsiya gilamiz. F10 tugmasi yordamida hosil bo‘lgan oynada a,b,n
larga giymatlar kiritib natija olamiz (14-rasm):

civ ChDocuments and Settings',C

Process exited with return value 0
Press any key to continue . . .

bl
14-rasm. Aniq integralni to‘g‘ri to‘rtburchaklar formulasida hisoblash

Variant topshiriglari
Quyidagi integrallar n=10 da taqribiy hisoblansin

Ne  HMuterpan Kapodu Ne HWuterpan Kapobu

1 & ; 1,78. 11 2083 1o45(x 2,60
XYL+ x2dx. .
[ ) o1

2 1 x%dx 0,21 12 =2, , 0,33
J . '[smxcos xadx.
< X% +1 .

3 "% cosx 0,57 13 “2 dx 0,41
j dx. j >
5 1+COSX s X +1

4 f dx -0,67 14 j x3dx 1,24
* \J25+3x L X 14
e 1,50 L3 0,20

> jhnxgy R
1 X 02 +1

6 " dx 0,50 16 T dx 1,57
Jal—cos® X ) 5+ 4% — X2
1 Vs

7 jx3\/4+5x4dx. 0,63 17 jsinzgdx. 3,14
0 -

8 iel’x dx 1,07 18 1]2 Xax 0.13
1 X 0 Vl—-XZ.

9 1 3 2,72 19 A cos\/; 1,73
3(x? + x%e* dx. dx.
‘([ ( b ﬂJ/Q \/;

10 ‘fxzdx 0,20 20 j-sinlnxdx 0,46
1+ x° X
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18-LABORATORIYA ISHI

Aniq integrallarni Simpson usuli yordamida tagribiy hisoblash
algoritmi va dasturi

Ishdan maqgsad. Aniq integrallarni Simpson usuli yordamida tagribiy
hisoblash algoritmi va dasturini tuzishni o‘rganish.

Laboratoriya ishini bajarish tartibi
1. Nazariy gismdan aniq integrallarni tagribiy hisoblashning Simpson
usuli, formulasi, algoritmi va dasturi bilan tanishib chiging.
2. Variant bo‘yicha olgan masala bo‘yicha Simpson formulasidan
foydalanib algoritm va dastur tuzing.
C++ dasturlash muhitida tuzilgan dasturni kiriting va natija oling.
4. Bajarilgan laboratoriya ishi hisobotini tayyorlang.

w

Nazariy qism

Simpson formulasi. Bu formulani hosil gilish uchun [a,b] kesmani 2n

ta teng bo‘laklarga ajratamiz, ya’ni X, =a+ih, h= bz—_na , i=0,2n.

Shu X; nuqtalardagi f(x) funksiyaning giymatlarini y; = f(x;) bilan
belgilaymiz. f(x) funksiyaning grafigi 15-rasmda keltirilgan ko‘rinishda
bo‘lsin.

A
y
A
A 2n-1 A f
A i Ay A 2_2/\2H X)
4 2 ]
AU v \/
—
X
XO:a x1 X2 Xi Xi+1 Xi+2 X2n-2 X2n-1 X2n:b

15-rasm. Egri chiziq bo‘laklarini parabolalar bilan almashtirish

Ma’lumki, A; nugtaning koordinatalari x;,y; bo‘ladi. Shuningdek, A;,
Aia, A2 nugtalardan yagona y=ax®+bx+c parabola o‘tadi. Bu yerdagi
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a,b,c noma’lumlarni x; va vy, lar orgali topamiz. Parabolani [x;, x;,, ] kesmada
integrallaymiz. Natijani berilgan f(x) ning shu kesmadagi integrali sifatida
qabul gilamiz. Ya’'ni

sz (x)dxz%[(f (%) +4F (x0) + f (%) (1)

Topilgan formulada i ga 0, 2, 4,...,2n-2 giymatlar berib, ularni qo‘shib
chigsak, quyidagi formula hosil bo‘ladi:

b

jf(x)dx;g[f(a)+ f(0)+4(F(x)+ F(X)+ot T (Xp 1))+

2 (2)
+2(f (%) + F(Xg) +.ot T (X 0))]

Bu formula Simpson kvadratur formulasi deyiladi.

0,75 dX

0,25,/‘COSX—X2‘

yordamida taqribiy hisoblash algoritmi va dasturi tuzilsin,
Algoritmi.

Misol.Yugoridagi aniq integralni Simpson formulasi

2n

| S=f@+f(b) |
N2
/i:1,2an

[5=S+27/(v) | | S=5+4/(x) |
| |

&

A

I

tn
(SR

‘me
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Dasturi.
Dastur tuzishda yugoridagidek konsol ilovadan foydalanamiz. Dastur matni
quyidagicha bo‘ladi:

#include <iostream>
#include <cmath>
using namespace std;
float f(float t)
{ return 1/sqgrt(abs(cos(t)-t*t)); }
int main ()
{
float S,a,b,h,x; intn,i;
cin>>a>>h>>n;
h=(b-a)/(2*n);
S=f(a)+f(b);
for (i=1;i<2*n;i++)
{
X=a+i*h;
If (1%2==0) S=S+2*f(x); else S=S+4*f(x);
}

S=S*h/3;
cout<<sS:
return O;

by
Dasturni ishlatib natija olamiz (16-rasm):

cov CDocuments and Settings', Odem

Procezss exited with return value 0O
Press any key to continue . . .

* 4
16-rasm. Aniq integralni Simpson formulasida hisoblash

Bu dasturlarda natijaning anigligini oshirish uchun bo‘laklashlar sonini
yetarli darajada oshirish lozim. Masalan, n=500 da natija quyidagicha
bo‘ladi (17-rasm):
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e L2 Documents and Settings’, Odbwame

Process exited with return value 0O
Press any key to continue . . .

A
17-rasm. Aniq integralni Simpson formulasida hisoblash

Natija n=50000 da quyidagidek bo‘ladi:

¢ O\ Documents and Settings’, O¢gbuwameEEp

Process exited with return value 0

Prezs any key to continue . . .

18-rasm. Aniq integralni Simpson formulasida hisoblash
Aniq integrallarni Mathcad dasturida hisoblash

Mathcad dasturida boshga masalalar gatori aniqg integralni hisoblashni
ham ko‘rib o‘tgan edik. Bunda Mathcad dasturini ishga tushirib, BeraucJe-
Hus (Calculus) panelidan aniq integral belgisini tanlaymiz. Hosil bo‘lgan
shablonga integralning quyi va yuqori chegaralari hamda integral osti
funksiyasini Kiritib, tenglik belgisi bosilsa, natija hosil bo‘ladi.

0,75 dX

o,sz‘cosx—xz‘

Misol.Yugoridagi aniq integralni Mathcad dasturida

hisoblaymiz (19-rasm):
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= Mathcad Professional - [Untitled i [m] B3|
|£| File Edit Wiew Insert Format Math  Symbolics  Window

Help =& x|

1.75
! dz = 2.2086
2
3 |cos(x}| —x

0.2

< sirf

Press F1 For help, v
19-rasm. Aniq integralni Mathcad dasturida hisoblash

Mathcad dasturidagi natija eng optimal formula yordamida olingani
shubhasiz. Shuning uchun Mathcad dasturida olingan natijani eng aniq deb
olib, to‘g‘ri to‘rtburchaklar va Simpson formulalaridan foydalanib tuzilgan
dastur naijalarini Mathcad dasturida olingan natijaga nisbatan solishtiramiz.
0,75 dX

o,sz‘cosx—xz‘

natijasi taqriban 2,206 ga teng. Bu integralni to‘g‘ri to‘rtburchaklar
formulasidan foydalanib tuzilgan dasturda n=20 da natija olsak, bu giymat
tagriban 2,033 ga teng. Mathcad dasturida olingan natijaga nisbatan xatolik
0,173 ga teng. Xuddi shu integralni Simpson formulasidan foydalanib
tuzilgan dasturda n=20 da natija olinsa, bu giymat tagriban 2,102 ga teng.
Mathcad dasturida olingan natijaga nisbatan xatolik 0,103 ga teng.

Albatta, yuqori aniglik talab gilingan hollarda bu xatoliklar Kkatta
hisoblanadi. Ammo tuzilgan dasturlarda bo‘laklashlar sonini oshirib, aniq
yechimga istalgancha yaqginlashish mumkin. Masalan, Simpson
formulasidan foydalanib tuzilgan dasturda n=50000 da natija olsak, bu
giymat tagriban 2,20561 ga teng ekanligini bundan oldingi mashg‘ulotda
ko‘rdik. Bu natija Mathcad dasturida olingan natijaga nisbatan
solishtirganda kamida mingdan bir anigdaligini ko‘rsatadi.

Demak, aniq integralning Mathcad dasturida olingan

Variant topshiriglari
Quyidagi integrallar n=10 da taqribiy hisoblansin

No  HWurterpan KaBoobu Ne Huterpan 2KaBoOu
1 f dx 0,52 11 ”JI.ZCOS sin® od 0,23
. o .
1 Xv1-In?x 716
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10

— N 'I\Jt_,o

(y-1)Inydy.

—y PN O

|
N

J'arctgﬁ dx.

0
718

Ixz sin4xdx.

0

In(x+1

P C— N
—_~
>

XSin xcosxdx.

0,50

5,76

5,86

0,25

1,57

0,16

0,57

0,17

0,15

12

13

14

15

16

17

18

19

20

40

j'y In(y —1)dy.

/4

12

j XCOSXdX.

1

0
12

I arccos 2xdx.

-1/2

0
I xe ¥ dx.

-1/2
-2/3

-1/3

e

e2

I&In Xadx.

1

Iarctg (2x —3)x.

I
Ir

x+2 cos dx

In ydy.

3/2

1,02

0,57

3,14

-0,25

0,82

18,33

6,28

1,07

0,21
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