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Kirish

Ma’lumki, dastur mashina kodlarini tartiblangan ketma-ketligi bolib, aniq bir hisoblash
vositasini amal gilishini boshgaradi. Dastur malumotini yaratish jarayonini osonlashtirish uchun
juda ko'p dasturlash tillari yaratilgan. Barcha dasturlash tillarini ikki toifaga bo"lish mumkin:

= Quyi darajadagi dasturlash tillari;
= Yuqori darajadagi dasturlash tillari;

Quyi darajadagi dasturlash tillariga Assembler dasturiy til kiradi. Ushbu til nisbatan gisqa
va tezkor bajariluvchi kodlarni yaratish imkonini beradi. Ammo ushbu dasturlash tilida dastur
tuzish murakkab, nisbatan davom etadigan jarayondir.

Yuqori darajadagi dasturlash tillarida esa tabiiy tillarni cheklangan ko rinishidan
foydalangan holda dastur tuziladi. Yugori bosgich tillaridagi operatorlar berilganlarning turlari,
0 zgaruvchilar va dastur yozishning turli usullari tilning ifodalash imkoniyatini oshiradi va
dasturni “o"qimishli” bo"lishini ta’minlaydi.

Hozirda keng targalgan tillar OBJEKT PASKAL, C++, C#, PhP, JAVA va boshqga tillar
hisoblanadi.

1980 vyilda Byarn Straustrop S tilining avlodi bo’lmish C++ tilini yaratdiki, unda
strukturalari va ob’ektga yo naltirilgan dasturlash texnologiyasiga tayangan xolda dastur yaratish
imkoni tug’ildi.



1— Laboratoriya ishi
EXM arxitekturasi. Sanoq sistemalari

Sanoq sistemalari. EHM — bu elektron ragamli qurilmadir. Elektron qurilma deyilishiga
sabab har ganday ma’lumotlar EHM da elektr signallari orgali gayta ishlanadi. Ragamli
deyilishiga sabab EHM da har qanday ma’lumot sonlar yordamida tasvirlanadi. Sonlarni yozish
usuliga sanoq sistemasi deb ataladi. Sonlarni yozish uchun har bir sanog sistemasida 0 ziga xos
turli belgilar to plamidan foydalaniladi. Foydalanilgan to plamdagi belgilar ularning soni, sanoq
sistemasini harakterlovchi asosiy kattaliklardir. Sanoq sistemasida foydalaniladigan belgilar soni
sanoq sistemasining asosini tashkil etadi. Berilgan sanoq sistemasida sonlarni yozishdagi
foydalanilgan belgilar soniga garab, o'nlik, ikkilik, sakkizlik, o'n oltilik va boshga sanoq
sistemalarni kiritish mumkin. Shu bilan birga sanoq sistemalarini pozitsion va nopozitsion
turlarga ajratish mumkin. Pozitsion sanoq sistemasida berilgan sonning giymati sonni
tasvirlovchi ragamlarning egallagan o'rniga bogliq bo’ladi. Misol sifatida, 0,1,2,3,. . . ,9 arab
ragamlaridan tashkil topgan o'nlik sanoq sistemani garash mumkin. Nopozitsion sanoq
sistemalarida, belgining giymati uning egallagan o'rniga bog'lig emas. Misol sifatida rim
ragamlari sanoq sistemasini keltirish mumkin. Masalan XX sonida X ragami, qaerda
joylashganiga garamasdan o'nlik sanoq sistemasidagi 10 giymatini anglatadi. Hisoblash
mashinalarining tuzilishi ularda dasturlashtirish sanoq sistemalari bilan chambarchas bog'ligdir.

I- bir C-yuz

V-besh D-besh yuz
X-un M-ming va x.k.
L-ellik

O'rinli sanoq sistemasida ragamlar soni ma’lum miqdorda bo'lib, ular sondagi tutgan
o rinlarga qgarab turli giymatni aks ettiradi. Masalan, bizga ma’lum bo’lgan 10 lik sanoq
sistemasida 10ta ragam: 0,1,........ 9; 8 lik sanoq sistemasida 8 ta ragam: 0, 1, 2, ...7; 2 lik sanoq
sistemasida 2 ta ragam: 0, 1; 16 lik sanoq sistemasida 16 ta ragam va xarflar: 0, 1, 2,.....9, A, V,
S, D, ye, F mavjud. Umuman ixtiyoriy P sanoq sistemasida ragamlar soni R ta bo’lib, ular 0
bilan R-1 orasida bo"ladi va R-shu sanoq sistemaning asosi deyiladi.
0 dan R-1 gacha bo'lgan ragamlar esa, shu sanoq sistemaning bazasi deb ataladi.
Xar ganday asosli sanoq sistemada gisga yozuvda berilgan sonlarni asos darajalari
bo yicha yoyib yozish mumkin. Masalan 451 sonini 4 * 10% +5 10" +1 10° kabi yozish mumkin.
Shunga o xshash quyidagilar o rinli:

a) 3543410 =3210%+5+10" +4210°+3+10™" 3+ 910%
6) 675=6+81+7+8";

c) 23655=28%+3+8 +6+ 8%+5487%;

1) 10111,=1 « 2%+0 « 2%+1 « 2%+1 « 21 + 1 « 2%

e) 9DE85=9+16°+E+16°+E« 16" +8+ 16"



Ba’zi bir sanoq sistemalarining sonlari orasidagi bog’lanish jadvali

2 lik sistema 8 lik sistema 10 lik sistema 16 lik sistema

0 0 0 0

1 1 1 1
10 2 2 2
11 3 3 3
100 4 4 4
101 5 5 5
110 6 6 6
111 7 7 7
1000 10 8 8
1001 11 9 9
1010 12 10 A
1011 13 11 \Y/
1100 14 12 S
1101 15 13 D
1110 16 14 E
1111 17 15 F
10000 20 16 10

Bir sanok sistemadan boshgasiga o tish

27 —)K 27 cheyka
(10) @) '?'E%[}g_ | ||yT| ?ﬂ ] 27 |2
s | = k_____¥,____J —
o ki}EL_ 8 bit 113 |2
1] 1 |5 2
o |3 |2

1-2*+1-2°+0-2° +1-2" +1-2° = 27, p }T

Triada Tetrada
10s.s 8s.s 16 s.s

421 8421
0 000 0000
1 001 0001
2 010 0010
3 011 0011
4 100 0100
5 101 0101
6 110 0110
7 111 0111
8 XXX 1000

XXX 1001
10A XXX 1010
11v XXX 1011
12S XXX 1100
13D XXX 1101
14E XXX 1110
15F XXX 1111




Turli sanog sistemalarida arifmetik amallar bajarish

a) ikkilik sanoq sistemasida arifmetik amallar bajarish.

Qo’shish ayirish ko paytirish
0+0=0 0-0=0 0*0=0
0+1=1 1-0=1 0*1=0
1+0=1 10-1=1 1*0=0
1+1=10 1-1=0 1*1=1

Sakkizlik sanoq sistemasida qo shish amali jadvali

+ 0 1 2 3 4 5 6 7

0 0 1 2 3 4 5 6

1 1 2 3 4 5 6 7 10

2 2 3 4 5 6 7 10 11

3 3 4 5 6 7 10 11 12

4 4 5 6 7 10 11 12 13

5 5 6 7 10 11 12 13 14

6 6 7 10 11 12 13 14 15

7 7 10 11 12 13 14 15 16

Sakkizlik sanoq sistemasida ko paytirish amali jadvali

* 0 1 2 3 4 5 6 7
0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7
2 0 2 4 6 10 12 14 16
3 0 3 6 11 14 17 22 25
4 0 4 10 14 20 24 30 34
5 0 5 12 17 24 31 36 43
6 0 6 14 22 30 36 44 52
7 0 7 16 25 34 43 52 61




O’n oltilik sanoq sistemasida qo shish amali jadvali
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O'n oltilik sanoq sistemasida kupaytirish amali jadvali

ww QIS8 FIRKHIBSREISA
o |SSIFFHBIBRIFERIZIABIG
w o B BRLIIBERITIBIS|IZA
>0 Qw5 (Y8 |IBERIZHISE
< TR IVPLBLEBISITERISIBIB
oo JORABHERIBISSBRKE
oo SDKRXIBIBITIFIBIBIBIBIRIR
~imw < IRISISISIHILIS SRS
GGCQBEMM_%%%Q%EM%
ww <o |JFIZTHIRILSH BT SE
< |t~ SISIRCIRIRIRILISIZISIS
3366SFHB010010E%__M_NM$
~ s o o < o W (SN F[SI1RS9S
—A|H ([N |™m | [ |0 |~ o o< M |»v | AW |w
¥ |H [N |Mm | B |© |~ |0 o< MmO 0O |W|w




Taoauna 1

Ne 3aganusa
a)
+11111111 _1DU1D11D
10111011 1111111
*100110111 110010101
1. 111
0)
+105TT1 _ 105001 *3T5 5101101
72430 72430 1z
a)
+1D11D111 _ 11000110
11011001 10111101
5 - 101101 10101111 |111
' 111
0)
+1UTET 10007 - 856 Th62 IE
4335 4335 31
a)
+111I‘J111D11 _ 11011000
1010011011 10111111
10110111 100100111)111
%
3. 101
0)
60737 _ 60005 *11? 205616
21645 21645 24
a)
+11D11D11 _ 11011000
11001100 10111111
*10110111 10010011111
111
4, -
0)
+ 71462 _71001 *EDE 5442112
3576 3576 23




IIponosxkenue Tadaunsi 1

a)
10101010 11001010
11111111 T 1111111
, 1011011 101010111111
101
0)
L 46173 _ 46003 . 225 717511
4205 4205 47
a)
11100011 11010100
11100111 = 1101111
11011011 10101011101
101
0)
,34546 37006 »225 675012
2177 2177 A7
a)
11111000 _10011100
10101111 1110011
, 10011100 10000111101
111
0)
L71463  _71003 ,107 373513
7325 7325 56
a)
L10111110 - 1101101
10111110 1011010
10010110 11000100111
5
111
0)

51742 51002
+ 4136 4132

*351 340113
M




IIponoxkenue Tadaunsi 1

a)
10000110 11101110
11111111 10110110
11000110 1110011101
111
9.
0)
L75614 _75004 402 1145111
2164 2164 37
a)
+10010110 _11100110
10110111 10011101
10011100 1001011[101
10. A k|
0)
67435 67005 612 717511
2135 ~ 2135 53
a)
+11D11D11 _11010100
11001100 1101111
510101010 10001110101
11. M
0)
71462 71002 415 675011
* 3576 3576 65
a)
10111011 _ 11100110
11001110 10011101
10011100 101010111[111
12. 1
0)

+ 43675 _43005
1026 1026

. 425
_65

253?|£




IIponoxkenue Tadaunsi 1

a)
10000110 _11101110
11111111 10110110
11000110 110011[101
13. —m
0)
75614 75004 L3402 1145[111
2164 2164 _65
a)
10111110 1101101
10111110 1011010
10010110 11000100111
x
14. —mM
0)
51742 51002 551 3401|E
+
4136 4136 A1
a)
11111000 10011100
10101111 1001101
10011001 10000111[101
15. —1m
0)
L71463 71003 107 3735113
7325 7325 * 56
a)
11100011 11010100
11100111 ~ 1101111
11000011 100011110[101
16. 111
0)

+3?546 _37006
2177 2177

*415 6750]11
65
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IIponoxkenue Tadaunsi 1

a)
10101010 _11001010
11111111 1111111
11011011 101010111111
17. 101
0)
46173 46003 225 717811
4205 4205 47
a)
+11u11u11 _111111DDU
11001100 100111111
10101010 1110011[101
18. 1
0)
J1462 71002 502 5442|12
3576 3576 23
a)
1110111011 _11011000
1010011011 10111111
10110111 10010011111
19. 101
0)
60735 60005 17 208616
21645 21645 24
a)
10110111 11000110
+11011001 10111101
1101101 10101111101
20. * 111
0)

10767 10007
+ 4335 -~ 4335

556 7562|16

* 31
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IIponoxkenue Tadaunsi 1

a)
L1111 10010110
10111011 1111111
10110111 11nn1u|m
21. 111
0)
J05771 105001 375 51017
72430 ~ 72430 12
a)
410110111 11001010
11011001 1111111
11000110 101010111 |111
22. 1M
0)
357761 35001 351 340113
2647 " 2647 3
a)
+:g::mg _111111000
== 100111111
410010110 1110011101
23. 111
0)
,26734 26004 506 5442|g
4516 _ 4516 43
a)
+111DDD11 11010100
11100111 = 1101111
11000011 10000111]101
24, —m
0)
60735 _60005 117 2056|6
21645 21645 # 24
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IIponoxkenue Tadaunsi 1

a)
;10010110 11010100
10110111 1101111
10011100 1nnu111n|m
25. —1n
0)
67435 67005 425 2537|5
2132 2135 * 65
a)
10101010 _11001010
11111111 1111111
11011011 101010111[111
26. 101
0)
J1462 71001 506 5442012
3576 _3576 ¥ 23
a)
+11111111 10010110
10111011 111111
*1u11n111 110010 101
111
27.
0)
51742 _51002 351 3401|13
4136 _ 4136 ¥ 11
a)
10110111 _11000110
*11011001 10111101
S101101 10101111111
28. 1
0)
357761 35001 601 3136[12
2647 ~ 2647 * 52
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IIponoxkenue Tadaunsi 1

a)
10111011 11100110
*+11001110 - 10011101
10011001 10000111101
29. _m
0)
36173 46003 L2256 717511
4205 4205 a7
a)
11100011 _11010100
11100111 1011111
. 101101 1010111111
30. 11
0)
10767 10007 556 756216
* 4335 ~ 4335 * 31

14




Taoanma 2

Ne X2 Y10
1. 100011,01 409,7
2. 110011,01 2041,2
3. 1010110,11 408,6
4. 1011,01 250,3
5. 100001,10 179,8
6. 101101,11 405,1
1. 11111111 364,3
8. 10001,10 198,1
9. 101100,11 273,1
10. 111110,11 157,3
11. 1011001,11 126,08
12. 100101,11 441,03
13. 101011,10 251,6
14. 10111111 102,5
15. 1011011,10 205,1
16. 1011011,01 409,6
17. 1011110,01 307,9
18. 101000,11 126,03
19. 110001,01 226,08
20. 111101,11 493,01
21. 1011011,01 199,6
22. 101101,11 375,3
23. 101001,11 266,8
24, 111101,11 399,3
25. 110101,11 181,01
26. 110100,01 411,03
27. 1110111,11 299,06
28. 1101101,011 198,0325
29. 1000111,001 997,1
30. 1001001,11 203,7
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Kaxkue

MeToanyeckne yKa3aHHUs K BbINOJHEHUIO 3aJaHUH 13 Ta0aunsbl 1

CUCTEMBbI CYHHCJICHHUA  HUCHOJIB3YHOT CHEHHAJIMUCTBI JIJIdA Oﬁ]].[CHI/Iﬂ C

KOMIIBIOTEPOM?

KpoMe pecaTH4HOM MIMPOKO HCIHONB3YKOTCS CUCTEMBI C OCHOBAaHUEM, SIBILIIOLIMMCS LEJION
CTEIEHBIO YNCIA 2, 3 UMEHHO:

ABOWMYHAsA (KCIIONB3YIOTCS UPpHI 0, 1);

BOCbMepHuYHas (ucrnoib3ytorcs nudps 0, 1, ..., 7);

LIeCTHAALATePUYHAsA (U1 MEPBbIX LENbIX YHMCENT OT HyJA IO JEBSATH HCIOJb3YHOTCA
mudpst 0, 1, ..., 9, a 14 caenyromuX Ynucesl — OT JECATU 0 MATHAALATH — B KauecTBe
udp ucnonb3yrores cumBoisl A, B, C, D, E, F).

[Toe3HO 3aITOMHUTB 3aMKMCh B ATHX CUCTEMAax CYMCIICHHUS MEPBBIX JBYX JCCITKOB IEIbIX YHCEII.
CooTBeTcTBYS B IBOMYHOMH, BOCbMEPHYHOI, 1eCITUYHOM, IIeCTHAAIATEPUYHOI cucTEMax
CUHUCJICHUSI TIPE/ICTaBICHbI B Tabauue 3.

Ta6auna 3
10-a 2-A 8-a 16-a 10-a 2-9 8-a 16-a
0 0 0 0 10 1010 12 A
1 1 1 1 11 1011 13 B
2 10 2 2 12 1100 14 C
3 11 3 3 13 1101 15 D
4 100 4 4 14 1110 16 E
5 101 5 5 15 1111 17 F
6 110 6 6 16 10000 20 10
7 111 7 7 17 10001 21 11
8 1000 10 8 18 10010 22 12
9 1001 11 9 19 10011 23 13

N3 Bcex cucteM cuMciaeHusl 0CO0EHHO MPOCTa U [T03TOMY MHTEepeCHa sl TeXHHYeCKOoi

peajindanuu B KOMIIbLIOTEPpax IBOUYHaAdA CUCTEMA.

Kak npousBoasarcs apudgMeTnyecKue onepanuy B NO3ULMHOHHBIX CHCTEMAX CYMCICHUA?

CnoxeHwue

TaOmuIb! CI0XKEHUS JIETKO COCTaBUTh, Ucmob3ys [IpaBmino Cuera. [IpaBuiia cinoxenus B
JBOMYHOM U BOCbMEPUYHOU CUCTEMaX CUMCIIEHUS MPECTaBIIEHbI B TadiuLe 4.
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Taoauna 4

CioxeHue B IBOMYHOU cHCTEMe Ci10:xeHre B BOCbMEPUYHOI cucTeMe
0+0=0 + |01 2343567
oJo01 234 567
0+1=1 1|1 234356710
2012 34 568 71011
1+0=1 313 4 5 a6 7101112
4 14 56 710111213
5156 71011121314
1+1=10 6 |6 7101112131415
T 17 101112131415 16

IIpumep 1. Cnoxxum uncna 15 u 6 B pa3Iu4HbIX CUCTEMAaX CUUCIICHUS.

DecatunyHasn: 15, + 6,0 [OBomyHasn: 1111, + 110, BocbmepuyHas: 173 + 63

111
+ 1111 1
1 0110
15 1010 1 +g
6 1+0=1 >
21

1+41=2=2+0 o
1+1=2 1+1=2=2+0 1+1=2

ITpumep 2. Cnoxum uncna 141,5 n 59,75.

OdecatnyHana: 141,50 + 59,75, ABouuyHasa: 10001101,1, + 111011,11,

111
+ 141,50 1111111

_59.73% +10001101,1

201,25 111011,11
o+5=5 11001001,01
5+7=12=10+2 1+40=1 [M1+1=2=2+0

1+9+1=11=10+1 1+1=2=904+0 141+1=3=2+1
4+5+1=10=10+0 141=2=2+0 141=2=2+0
1+41=2 1+1+1=3=2+1|[1+1=2=2+0

Ortsert: 141,5 + 59,75 = 201,25, = 11001001,01, = 311,25 = C9,44¢
BbilumtTaHue

IMpumep 3. Berarem enuaniy u3 anucen 107, 10g u 1016
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IOBonyHas: 10,-1, BocbmepuuHas: 103 + 13 LlectHaguaTtepnyHas: 10.6-16

1 1 1 3aemsbl
-10 -10 -10
1 1 1
1 7 F

2.1=1 8§-1=7 16 -1=15=Fg

Ipumep 4. Borutem enunuity u3 uucen 1002, 100g u 100 16.

OBonyHas: 100,- 1, BocbMepuyHas: 100g + 15 WecTtHaguaTtepuyHan: 100.6-116

1 1 1 JaemMel
-100 -100 -100
1 a1 _1
11 77 FF

2.1=1 8.-1=7 15-'1=‘15=F.1E
1-0- 7-0=7 1+1=2

IIpumep S. Berurem uncino 59,75 u3 uucna 201,25.

OecsatnyHasa: 201,25,0— 59,7519 IOBounyHas: 11001001,01, —-111011,11,

1 1 1 JaemMmel
-201,25 -11001001,01
59,75 00111011,11
141,50 10001101,10
5-5=0
M0+2-7-5

BocbmepuyHas: 311,2g + 73,65 WecTtHapuaTtepuyHasn: C9,4,5— 3B,Cy6

111 c9,4
-311,2 - 3B,C
73,6 8D,8
215,4 16+4-12=8
g+2-6=4 16+8-11=13=Dyg
-a3=5 _
& 7= 12-1-3=8

OtBer: 201,250 - 59,7519 = 141,510 = 10001101,1, = 215,45 = 8D, 8.

YMHOXeHME

Brimonnss YMHOXXCHUC MHOTO3HAYHBIX YHUCCII B PA3JIMYHBIX ITO3UIIUOHHBIX CUCTCMAX
CUHCJICHHUA, MOKHO HMCIIOJIB30BaTh OOBIYHEIN AJITOPUTM IIEPEMHOKCHHA YHUCECII B CTOJ'I6I/IK, HO
IIpU 5TOM PEC3YJIbTATLI ICPCMHOKCHHA U CIIOKCHUA OJJHO3HAYHBIX YHUCCIT HCO6XOIII/IMO
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3aMMCTBOBATh U3 COOTBETCTBYIOIINUX paccCMaTpUBAEMOM CUCTEME TabIUL YMHOXKEHHUS U
CIIOKCHHMSI. Y MHOKECHUE B IBOMYHON 1 B BOCBMEPHYHOM CHCTEMaX CYMCIICHUS IIPEICTABICHBI

B TabimIE 5.

Taoauua 5

YMHOKeHHe B IBOUYHOM cUCTeMe  YMHOKeHHe B BOCbMEPUYHOI cucTeMe

0*0=0 o1 2 3 45 6 7
0*1=0 oloo o000 0 0
1{o1 2 2 4 5 & 7
1*0=0 >l o2 4 6 1012 14 16
3|03 & 1114 17 22 25
1*1=1 410 4 10 14 20 24 30 34
5105 12 17 24 31 36 43
6| 0 6 14 22 30 36 44 52
710 7 16 25 24 42 52 61

B Buny upe3BbIuaiiHOM IPOCTOTHI TAOIUIBl YMHOXKEHHS B IBOMYHON CUCTEME, YMHOXKEHHE
CBOJIUTCS JIMIIB K CABUI'AM MHOKHMOTO M CJIOKEHUSIM.

Ipumep 6. [lepemuoxxum yucna S u 6.

HdecatnyHan: 5,-6,, [BouyHasa: 101,-110, BocbmepuuHas:5; -6,

5 101 5
s X 110 ol
30 10 1 36

101
11110

Orser: 9-6=30,, =11110, =36,

IIpoBepka. [IpeoOpazyem monydeHHbIE MPOU3BEACHHS K JECATUIHOMY BUITY:
11110, =2* +2° + 2% +2' =30;

36, =3*8'+6*8° =30

ITpumep 7. Ilepemuoxum uncna 115 u 51.

HDecatnyHasn: 115,-51, [OBowuyHan: 1110011,-110011, BocbmepuyHasn:163;-63,
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115 1110011 163
X 51 * 110011 X 63
+ 115 111001 1 + 531
575 + 1110011 1262
5865 1110011 1335 1
101101110100 1

Otsert: 11551 = 5865, = 1011011101001, = 133515

OdeneHune

J_ICJ'IGHI/IG B 10001 HOBHHHOHHOﬁ CUCTEME CUHUCIICHUS ITPOU3BOAUTCA 10 TEM KE IPpaBUJIaM,
KaKk U ACJICHUC YIJIOM B JIECATUYHON cucTtemMe. B IBOMYHOM CHCTEME ACIICHHUE BBIMIOJIHSICTCS
0COOEHHO IIpoCTO, B€Ab OUCpEAHAA umbpa YaCTHOI'O MOYKET OBITH TOJIBKO HYJIEM WA e,HHHHHefI.

Hpumep 8. Paznenum yucio 30 Ha yucio 6.

HecatnyHas: 30,,:6,, [ABowuuHas: 11110,:110011, BocbmepuyHas: 36, -6,

306 _11110110 _36 |86
205 110 10 1 36 [5
0 _110 0
110
0

OtBer: 30:6=5,=101, =5,
IIpumep 9. Paznenum uucio 5865 na uucio 115.

HecaTtnynan: 5865, :115, [OBouuHan: 1011011101,:1110011,

_ 5865|115 _ 1011041101001 | 1110011
575 | 51 1110011 110011
BELE 1000100
115 1110011
0 10101100
~ 1110011
1110011
1110014
0

Bocbmepuunasi: 133515 :163

_ 13351 | 163
1262 ' 63
93
531

0

OtBet: 5865 : 115 = 51;p = 110011, = 63;.
IIpoBepka. [IpeoOpazyeM momydeHHBIE YACTHBIE K JECATUIHOMY BHU]TY:
110011, =2°+2*+2'+2°=51;63;=6'8' +3:8° =51,
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MeToauuyecKue YKa3aHUA K BbBINIOJIHCHUIO 3aJaHUH U3 Taﬁ.]'II/IIILI 2

[Ipu pabGote Hal STUM 33aJaHUEM CIIETYET UCIIOJIb30BATh CIEAYIOLIUE IIPaBHIia ePeBoa:
«CTIEIMATBHOE MPABUIIO», IIPABWIIO JACICHUS» U «ITPABUIIO MO3UIIMOHHOCTH Y.

CnenuajibHOEe NPABUJIO .OTO NPABUIO MPUMEHUMO JHIIb JJI1 TEX CUCTEM CUMCIICHHS Y
KOTOPBIX OCHOBAaHHME OJHOW U3 HUX SBJISIETCA LIEJOW CTEIEHBbIO OCHOBAHUS APYroil, HAIIPUMED,
g=2% ,16:24 ,T.€. JJI1 JIBOMYHOH, BOCBMEPHUYHON M IIeCTHAANATepUyHOW cucreM. I[IpaBumio
3aKJII0YAETCsl B MOCIEIOBATEIbHON 3aMeHEe KaKIOW BOCBMEPUYHOHN LUGpBI TpeMms (Tpuana) ,a
KOKIOW IIECTHAALATEPUYHON IUQPHI-4eThIpbMs (TETpaja) COOTBETCTBYIOIIMMH JABOUYHBIMU
gyrcnamu. OOpaTHbIi iepeBo1 Toxke BepeH (mpumep 10).

Ipumep 10

011, 000, 101, 100,

7 B 2 | E
0111, 1011, 0010, 1110,

Jlns mepexona OT JIBOMYHOM K BOCBMEPUYHOW (IIECTHAALIATEPUUYHOM) cCHUCTEME
MOCTYMAOT TaK: JBUTAsCh OT TOYKU BJIEBO M BIPABO, Pa30HBAIOT ABOMYHOE YKCIO Ha
IpYHIbI 110 TpU (YEThIpe) pa3psaa, JONOJHSA, IPU HEOOXO0AUMOCTH, HYJISIMU KpaillHUE JIEBYIO
U TpaByl TIpynmbl. 3aTeM Tpynmy #3 Tpex (YeThlpex) paspsaoB  3aMEHSIOT
COOTBETCTBYIOIIEH BOCBMEPUYHOM (IIecTHaaarepuyHon) nudpoi (mpumep 11).

8
( 3 0 5 4 ] —~11000101.100,;

16
J =11110110010.1110,

IIpumep 11
1) nepesox 1101111001.1101, B BOCbMEepPHYHYIO CHCT. CUHCYECHHUS

001101111001 110100 ;o ¢\

2) nepesox 11111111011.100111, B miecTHAAATEPUYHYIO CUCT. CUMCYCHUS

011111111011 10011100
7 F B 9

=7FB.9C,,

IIpaBu/i0 MO3MIMOHHOCTH. B MO3UIIMOHHON CHCTEME CUHCIIEHHS JI000€ YHCIO0
MOYKHO Pa3JIOKHUTh IO CTETICHSIM OCHOBaHUs cucTeMbl (mpumepl?).

Ipumep 12

32710 = 3*10120 + 2*1010 +7
1658 = 1*10; + 6*108 +5
AC16 = Aus *1016 + C16

Jlia mepeBoja  Halo KaxAylo LU(PY M KaXI0€ YHCIO STOTO Pa3IOkKEHHS
3aMEHHUTHh COOTBETCTBYIOIIMMHU HU(PPOA M YHCIOM TOW CHCTEMBI CUUCICHHS B KOTOPYIO
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MepeBOAUM. BrinoaHUB 3aTeM BEIUHMCICHHUSA B HOBOM CUCTEME CUUCJICHUA, TOJTYYUM UCKOMOC
gucio (mpumep 13).

IIpumep 13

327, 5 =3*102 +2*10,, +7 = 3%122 +2*12, +7 =3*144, + 24, +7 =507,
165, ,;, =1*10; +6*10, +5=1%8" +6*8+5 =64 +48+5=117,,
ACiq 10 = A *10,4 +C,g =10,,*16+12,) =160 +12 =172,

ITepeBon Tpéx umcen u3 2, 8, 16-oif cucrem cuucieHus B 10-yio cucremy cuuciaeHHs
MokKasaH B npumepe 14.

Ipumep 14

Paspagbl 3210 -1

ucno 1011, 1,=1*2%1*2'+1*2°+1%2"= 11,5,
Pazpagbl 2 140 -

Yucno 276, 5, = 2*8°+7*8'+6*8"+5*8" = 190,625,

Pazpagel 21 Q
Yucno 1F3,.= 1*16°+15*16"+3*16° = 499 .

IIpaBuJjio aejieHus. I[J'If[ INepeBoOJia HAAO 3aJJAHHOC YUCJIO U €ro MOCJICA0BATCIbHBIC

YAaCTHBIE JEJIUTh HA OCHOBAHHWE TOW CHCTEMBI B KOTOPYIO IIEPEBOJIMM, HO 3allUCAHHOE B TOU
K€ CHCTEME YTO M YHCIIO; JIEJEHUE IPOAOJDKAEM [0 IOJIydeHMs mepBoro ocrarka .Ecimu
4yacTHOE OoJibllle JeNIUTeNsl aHaJOTHYHble AEWCTBUS MpojoibkaeM M Juisl Hero. Ilpomecc
JeNIeHNs] IIPEKpalaeM Korjia OuepeiHOe YaCTHOE CTAHET MEHbIIe aenurens. Mckomoe uncio
IIOJIy4aeM 3alMChIBas CIPaBa HAJIEBO IOCJIEIHEE YAaCTHOE M IOCIIEOBATEIbHBIE OCTAaTKU
(mpumepsl 15, 16).

Jlig yuceln, UMEOIUX KakK LeNyl0, TaK U APOOHYI0 YacTH, MEPEBOJ U3 JAECSITUYHOU

CHCTEMBI CUMCJICHHUS B JAPYTYIO OCYIIECTBIISETCS OTAENBHO IS 1eJIol yacTU(IIO MpaBUiIaM,
yKa3aHHBIM BBIIIIE), ¥ IS IpOOHOM yacTu (mpumep 17) .

IIpumep 15
3270958 —9307g _1233—>1ﬂ123 TK 10g =849~ 8399
32 408 120 105
) T40[5 :
0
IIpumep 16
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IlepeseneM umncio 75 U3 1ECATUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U
HIECTHALATEPUYHYIO 110 NPABUITY ACICHUS:

B ABOHYHYHD B BOCEMEDKHHHYHD B WeCTHaO USATeDH YHY D
75| 2 75| 8 75|16
e - — =
3 9|8 (Byg)11 4 [16
NaTle L N®D o
\ \\- ,/,A‘_._ -/ .
—1) o0

HanomuHanwe: nepebiv octarok 11,
B 3TOM NPUMEpe 3anucbiBaeTca
LwecTHaauatepuyHon Lucpoit B,

OtBer: 75;0=1001 011, = 1133 = 4By;
Hpumep 17

[TepeBenem uncino 0,36 U3 AeCATUYHON CUCTEMBI B IBOUYHYIO, BOCBbMEPUYHYIO U
[IECTHA/L[aTEPUUHYIO:

(0)), 36 (0,)| . 36 (0)| 36
/fﬁg bl | 48
0| 72 2|88 | 57
i 1l i S [
1. 44 P | Og (Cias 12| 16
x5 e
0 | 88 Be (| 32 Orser: 0,36, = 0,5C,, ¢ npeaens-
| 2 HOW aGCONOTHOW NOTPELUHOCTHIO
1 |x78 Orser: 0,36,, = 0,270, G npefens- (16=)2 = 29,
\\31 z ; HOj aﬁcomo':':oﬁ NOrPELHOCTHI0
(842 = 215

Orser: 0,36,,= 0,01011,
C NpeaAenbHon abconoTHO
NorpeLHOCTSI0 (2-9)/2 = 2+7

CojnHas Tabnuia nepeBosioB B 2, 8, 10, 16-0i1 cuctemax cuuciaeHus Mo MpaBHiiaM
MO3UIIMOHHOCTH, JCNIEHUS U CIIell. IPaBUITy MpeacTaBieHa Ha cTpanulie 21 (Tabnuma 6).

KonTposabHbIe BONpockl

1. YTo Takoe apXUTEKTypa BBIYUCIUTEIBHON CUCTEMBI.

2. OnumuTe TpaIuUOHHYIO «(pOH-HEHMaHOBCKYI0» apXUTEKTYpPY KOMITbIOTEpA.
3. JIns 4ero ucnosb3yroT CJI0XKHYI0 MHOTOYPOBHEBYIO OPraHU3aLNIO TaMATH?
4. Yo Takoe peructp?

5. Uro Takoe  mpoueccop , €ro Ha3HauYeHUe?

6. Buzasl nepudepuitHpIX YCTPOMCTB , IPUBEAUTE TIPUMEPHI.

7. CocTtaB mporpaMMHOr0 obecreueHus! MepCOHaIbHOIO KOMITBIOTEpa

8. CocTaB ¥ Ha3HAUYEHHUE ONEPALMOHHBIX CUCTEM ISl KOMIIBIOTEPOB .
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9. Uto Ha3bIBAIOT CUCTEMOM CUUCICHUS?
10. Pacckaxkute mpaBuiia epeBo/ia YACEN U3 OAHOM CUCTEMbI CUUCIIEHUS B APYTYIO.
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CBoaHas Ta0/ 14112 TEPEBOIOB L eJIbIX YHCe

Taoauma 6

[Nepepo]

fu)o
n.n

[Mepeeos

JTEET:

102

1011102

By
OTEET: 4644

216

1011102 =10 1110 = 2E48
!

OTEET. 2E45

R
56 = 101 1104
'|_'_—' L".'_'

OTeeT: 101110

oTBET:

& 10
10

5 Bg = 58 +6%87 = 40+6 =
= 4610

DTEeT. 46

aw16

5B5=101 110, =10 1110, =
:2E1E‘—Y—“—v—' —

OTEeT. 2E45

OTBET:

10

162

2B = 0010 1110 = 1011102
——

oTEeT: 10711105

11

16— &
2B =10 11102 = 101 110, =
=563 —_ o

JTEET, Sb

1071102 = 101 1105 = 565

i
S B

JTEET. 565

12

1610
1 0

2 Eqg = 2516 +E*16" =
= 32+ 14 = 464g

oTEeT. A6
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1- misol. 10011+11001
Yechish: +10011
11001
101100
Javob: 101100
3-misol. 101010 - 10011
Yechish: 101010
10011
10111
Javob: 10111
5-misol. 11011*101
Yechish: .11011
101
11011
11011
10000111

Javob: 10000111

b) Sakkizlik sanog sistemasida amallar bajarish.

Ushbu sanoq sistemada 8 ta ragam (0,1,2,Z,4,5,b,7) dan foydalaniladi, ya’ni uning asosi

2-misol. 1101101,001 +1000101,011
Yechish: +1101101,001

1000101,011

10110010,100

Javob: 10110010,100
4-misol. 110011,01 - 10111, 101

Yechish: 110011, 101

10111,101
11100, 000
Javob: 11100, 000

6-misol. 101,11*11,01
Yechish:

101,11
1101
10111
10111
10111
10010,1011
Javob: 10010,1011

++

8 ga tengdir. Sakkizlik sanoqg sistemasida go’shish, ayirish va ko paytirish yuqorida keltirilgan

jadvaldan foydalanilgan xolda amalga oshiriladi.
1-misol. 513+274

YYechish: go'shish va ayirish amali odatdagidek sonlarni bir ustunga yozib amalga

oshiriladi.
1- misol. 513 +274
Yechish: +513
274
1007
Javob:1007

3- misol. 456 — 347
Yechish:_ 456
347
107
Javob: 107
5-misol. 21*34
Yechish: 21
34
104
63
734

Javob: 734
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2- misol. 247,34 + 45,58
Yechish: +247,34

45,58

315,12
Javob: 315,12

4- misol. 124,32 — 65,12
Yechish: 124,32
65,48
36,64
Javob: 36,64



1— Laboratoriya ishiga topshiriq

1.1. Ikkilik, sakkizlik sanoq sistemasida arifmetik amallar bajarish. (Topshiriq 2 - jadvalda
keltirilgan )
1.2. Berilgan ikkilik sanoq sistemasidagi sonni 10, 8, 16 sanoq sistemasiga o tkazish. (1 —
jadval)
1.3. Berilgan o'nlik sanoq sistemasidagi sonni 2, 8, 16 sanoq sistemasiga o0tkazish. (1— jadval)
1.4. EXMning strukturasi va ishlash prinsipi, EXMning qo shimcha qurilmalari
mavzusida referat tayyorlang.

Xar bir talaba jurnaldagi tartib ragami bo"yicha variant misollarini olish kerak.

Hisobotda quyidagilar bo’lishi kerak:

1) Variantingiz sharti
2) Dastur teksti
3) Hisob natijasi (Monitordan ko chirib oling)
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X Y

1 11110100011,001 409,875
2 1111101010011,0001 204,125
3 11111010110,1101 408,625
4 101110111011,0101 250,375
5 111110100001,10011 179,875
6 1111101101,1101 405,125
7 101110111111,11101 364,375
8 11111010001,10001 198,125
9 1111101100,11011 273125
10 101110111110,11001 157,375
11 11111011001,00011 126,0875
12 111110100101,00011 441,0375
13 111110101011,10101 251,625
14 1111101111,11101 102,5625
15 111011011,10111 205,125
16 101110411011,0111 409,625
17 11111011110,00111 307,9375
18 111110101000,00011 126,0375
19 1111110001,01011 226,0875
20 101110111101,1101 493,0125
21 11111011011,1001 199,625
22 111110101101,11001 375,3125
23 1111101001,10011 266,875
24 101110111101,1111 399,375
25 111110110101,11111 181,0125
26 111110110100.10001 411,03125
27 11100000111,100111 299,0625
28 111111101101,00111 198,0325
29 11000000111,0000111 997,125
30 1000100010011.11001 2000,375
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2— jadval.

Variant 1
a)
11111111 10010110
- 1011101 1111111
100110111 110010|101
* 111
b)
0105771 105001 375
72430 72430 510
Variant 2.
a)

010110111 ~ 11000110
11011001 10111101
101101 10101111|111

111
b)
10767 10007 556 7562_]&
4335 4335 31
Variant 3.

a)

1110111011 ~ 11011000

1010011011 10111111

10110111 10010011 | 111
101

b)

060735 60005 117 2056 6
21645 21645 24
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Variant 4.

a)
011011011 11011000
11001100 10111111
10110111 10010011 111
111
b)
Q71462 71001 506 5442 12
3576 3576 23
Variant 5.
a)
010101010 11001010
11111111 1111111
1011011 101010111 | 111
101
b)
046173 46003 . 225
7175] 11
4205 4205 47
Variant 6.
a)
Q11100011 -11010100
11100111 1101111
~11011011 101010111 | 101
101
b)
34546 37006 225 6750 12
2177 2177 47
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Variant 7.

a)

Q11111000 10011100
10101111 1110011
10011100 10000111|101

111
b)

Q71463 71003 «107 Z73511§

7325 7325 56
Variant 8.
a)

Q10111110 ~ 1101101
10111110 1011010
10010110 11000100|111

111
b)
Q51742 51002 «351 34011;;
4136 - 4136 11
Variant 9.

a)

010000110 - 11101110
11111111 10110110

«»11000110 1110011|101

111
b)
75614 75004 402 11451111
Q2164 - 2164 *37
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Variant 10.

a)
011011011 11101001
11100101 1010110
»11011011 1001000 101
101
b)
Q35761 35001 601 3136 12
2647 2647 52
Variant 11.
a)
011110000 11001010
10111101 1111111
»10111011 10010001 | 101
111
b)
026734 26004 . 206 2506 11
4516 4516 43
Variant 12.
a)
Q10010110 -11100110
10110111 10011101
10011100 1001011 101
111
b)
o 67435 _ 67005 612 7175] 11
2132 2132 53
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Variant 13.

a)
011011011 11010100
11001100 1101111
10101010 10001110 101
111
b)
Q71462 71002 415 6750 11
3576 3576 65
Variant 14.
a)
010111011 11100110
11001110 10011101
+10011100 101010111 ] 111
111
b)
043675 43005 . 425 2537]5
1026 1026 65
Variant 15.
a)

010000110 -11101110
11111111 10110110
11000110 110011 101

111
b)
075614 75004 402
1145] 111
2164 2164 65
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Variant 16.

a)
010111110 ~1101101
10111110 1011010
«»10010110 11000100|111
111
b)
Q51742 51002 «351 3401l;§
4136 4136 11
Variant 17.
a)
011111000 10011100
10101111 1001101
«»10011001 10000111|101
111
b)
o 71463 71003 . 107 3735113
7325 7325 56
Variant 18.
a)
Q11100011 -11010100
11100111 1101111
«11000011 100011110|101
111
b)
037546 37006 «415 67501;;
2177 2177 65
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Variant 19.

a)
010101010 11001010
11111111 1111111
»11011011 101010111 | 111
101
b)
Q46173 46003 +225 7175] 11
4205 4205 47
Variant 20.
a)
011011011 111111000
11001100 100111111
+10101010 1110011101
111
b)
071462 71002 . 506 5442 12
3576 3576 23
Variant 21.
a)
Q1110111011 -11011000
1010011011 10111111
»10110111 10010011 ] 111
101
b)
060735 60005 <117 2056 6
21645 21645 24
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Variant 22.

a)
010110111 11000110
11011001 10111101
»1101101 10101111 111
111
b)
010767  _10007 ~556 7562 16
4335 4335 31
Variant 23.
a)
011111111 10010110
10111011 1111111
10110111 110010 101
111
b)
0105771 105001 .375 510 17
72430 72430 12
Variant 24.
a)
Q10110111 -11001010
11011001 1111111
11000110 101010111 111
111
b)
0357761 35001 351 340113
2647 2647 31
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Variant 25.

a)
010111110 111111000
10111110 100111111
»10010110 1110011] 101
111
b)
026734 26004 ~506 5442 12
4516 4516 _43
Variant 26.
a)
011100011 11010100
11100111 1101111
11000011 10000111] 101
111
b)
060735 60005 117 2056 | 6
21645 21645 24
Variant 27.
a)
Q10010110 -11010100
10110111 1101111
10011100 10001110] 101
111
b)
067435 67005 425 25375
2132 2132 65

37




Variant 28.

a)
010111110 1101101
10111110 1011010
10010110 11000100 111
111
b)
Q51742 51002 351 340113
4136 4136 1
Variant 29.
a)
011111000 10011100
10101111 1001101
10011001 10000111] 101
111
b)
071463  _71003 . 107 3735] 13
7325 7325 56
Variant 30.
a)
Q11100011 -11010100
11100111 1101111
~11000011 100011110 101
111
b)
037546 37006 415 6750 11
2177 2177 65
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Nazorat savollari!

1. Informatika nimani o'rgatadi? Fan o rganadigan asosiy tushunchalar nimalar?

2. «Zamonaviy axborot texnologiyasi» iborasida necha bayt axborot borligini aniglang.

3. Agar kitobdagi axborot xajmi 640 KB ekanligi ma’lum bo’lsa, uni nechta «Internet» so zi
bilan almashtirish mumkin?

4. Oz ism — sharifingizda necha bayt axborot borligini aniglang.

5. EXMning ganday qurilmalari bor va ularniig vazifalari nimadan iborat?

6. Xotira qurilmasi, uning turlari va vazifasi.

7. Turli sanoq sistemasining asosi nima? Odamning biologik tuzilishiga bog ligmi?

8. Sanoq sistemalarini ganday turlarga ajratish mumkin? Sanoq sistemalariniig asosi nima?
9. Sanoq sistemasida berilgan sonning gisga va yoyilgan shakllarda yozish orasida ganday
bog lanish bor?

10. Ixtiyoriy asosli sanog sistemasidagi sonni yoyib hisoblansa, ganday asosli sanoq

sistemasidagi son xosil bo"ladi?
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C++ TILI VA UNI LEKSIK ASOSI

C++ tilida dastur yaratish bir necha bosgichlardan iborat. Dastlab, matn taxririda dastur
matni teriladi, bu faylni kengaytmasi << .cpp>> ko rinishida boladi. Keyingi bosgichda dastur
matni yozilgan fayl kompilyatorga uzatiladi, agarda dasturda xatoliklar bo’Imasa, kompilyator
<<.0bj>> kengaytmali ob’ekt modul faylini hosil giladi. Oxirgi bosgichda komponovka
(yig'uvchi) yordamida <<.exe>> kengaytmali bajariluvchi fayl dasturi hosil bo’ladi.
Bosgichlarda yuzaga keluvchi fayllarni nomlari boshlang’ich matn faylini nomi bilan bir xil
bo’ladi.

Kompilyatsiya jarayonini o°zi 2 ta bosgichdan iborat. Avval preprotsessor ishlaydi, u
matndagi kompilyatsiya direktivalarini bajaradi, jumladan # include direktivasi bo’yicha
ko rsatilgan kutubxonalarni C ++ tilida yozilgan modullarni dastur tarkibiga kiritadi. Shundan
keyin kengaytirilgan dastur matni kompilyatorga uzatiladi. Kompilyator 0°zi ham dastur bo'lib,
uning uchun kiruvchi ma’lumot bo’lib, C ++ tilida yozilgan dastur matni hisoblanadi.

Kompilyator dastur matnini leksemma (atomar) elementlarga ajratadi va uni leksik,
keyinchalik sintaktik tahlil giladi.

Dastur matni tushunarli bo’lishi uchun izohlar ishlatiladi. Ular dastur amal gilishga hech
ganday ta’sir qilmaydi. C ++ tilida izohlar ikki ko rinishda yozish mumkin. Birinchisi <<G’*>>
dan boshlanib <<-*G’->> belgilari bilan tugagan barcha belgilar ketma ketligi izoh hisoblanadi,
ikkinchisi, <<satriy izoh>> deb nomlanadi va u “G’G’” belgisidan boshlanadi va satr oxirigacha
yozilgan belgilar ketma ketligi boladi. 1zohning birinchi ko rinishda yozilgan izohlar bir necha
satr bo'lishi va ulardan keyin C ++ operatorlari davom etishi mumkin.

C ++ TILI ALFAVITI VA LEKSEMMALAR

e Katta va kichik lotin alfaviti harflari;

e Ragamlar-0,1,2,3,4,5,6,7,8,9;

e Maxsus belgilar: “,{,},G’,(,),g" ,%,; ‘? G&# .
Alfavit belgilaridan tilning leksemmalari shakllantiriladi:

- identifikatorlar;

- kalit (xizmatchi yoki zaxiralangan) so zlar;

- 0 zgarmaslar;

- amallar belgilanishlari;

- gjratuvchilar.

IDENTIFIKATORLAR VA KALIT SO ZLAR

Dasturlash tilining muhim tayanch tushunchalaridan biri — identifikator tushunchasidir.
Identifikator deganda katta va kichik lotin harflari, ragamlar va tag chiziq (*__’) belgilaridan
tashkil topgan va ragamlar boshlanmaydigan belgilar ketma ketligi tushuniladi. Identifikatorlar
kalit sozlarni, o'zgaruvchilarni, funksiyalarni, nishonlarni va boshga ob’ektlarni nomlashda
ishlatiladi. Identifikatorlarda harflarni registrlari (katta yoki kichikligi) hisobga olinadi. Masalan
RUN, chip, Run bu har xil identifikatorlardir.

C ++ tilining kalit so"zlariga quyidagilar kiradi:

asm, auto, break, case, catch, char, class, const, continue, default, delete, do,
double, else, enum, explicit, extern, float, for, friend, goto, if, inline, int, long,
mutable, new, operator, private, protected, public, register, return, short, signed,
sizeof, static, struct, swith, template, this, throw, try, typedef, typename, union,
unsigned, virtual, void, volatile, while.
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C ++ TILIDA STANDART FUNKSIYALARNING YOZILIShI.

Ne Matematik yozilishi C ++ tilidagi ifodasi
1 IX| abs &

2 Jx sqrt & _ yoki pow(x,1G’2)
3 sin x sin &

4 COS X cos €

5 tg X tan &_

6 ctg x cos € G’sin & _

7 e exp &

8 In x log &

9 X2 X * X yoki pow €,2
10 x° pow &3

11 X pow €3

12 X" pow &n_

13 3/x pow €1/3

pow @n@/b}/3”

H
o
w
—
[{e]
I/
I‘
N—

15 In [x| log @bs&
16 7.5*10° 7.5eQ5
17 75*10° 7.5e-5
18 lg x log « G’log €0
19 cos x> cos @owe,2 )
20 cos 2 X pow €os& .2
21 log, b log ® G’log €
22 cos > x pow €os€ 3
23 2 X+ pow €, x+1_
o g% log 10 €/y
y
o5 arcsin x atan €/ sqrt €—x*x J
26 arcos x atan €qrt €—x*x Ix_
27 arctg x atan €
28 arcctg x atan €/ x_

Berilganlar gayta ishlash uchun C ++ tilida amallarning juda keng majmuasi aniglangan.
Amal - bu gandaydir harakat bo'lib, u bitta (unar) yoki bir necha (binar) operandlar ustida
bajariladi, hisob natijasi uning gaytaruvchi giymati hisoblanadi.

Tayanch arifmetik amallarga goshish(+), ayirish(-), ko paytirish(*), bo"lish(/) va bo’lish
goldig’ini olish (%) amallarini keltirish mumkin.

Amallar gaytaradigan giymatlarni o zlashtirish uchun giymat berish amali (q) va uning
turli modifikatsiyalari ishlatiladi:qoshish, giymat berish bilan (+=); bo’lish, giymat berish bilan
(/+); ayirish, giymat berish bilan,ko paytirish, giymat berish bilan (*+); bo’lish goldig ini olish,
giymat berish bilan(/=) va boshqalar. Bu holatlarning umumiy ko "rinishi:
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<0 zgaruvchi><amal>+<ifoda>;
Quyidagi programma matnida ayrim amallarga misollar keltirilgan:
# include <iostream.h>

int main ()
{ inta=0, b=4, c=90;
char z="\t’;
a=b; Il a=4
cout <<a<<z;
a=b+c+c+b; /] a=4+90+90+4=188
cout <<a<<z;
a=b-2; Il a=2
cout <<a<<z;
a=b*3; [l a=4*3=12
cout <<a<<z
a=c(b+6); I/ a=90/(4+6)=9
cout <<a<<z;
cout <<a%?2<<z; /1 9%2=1
a+=b /[ a=a+b=9+4=13
cout <<a<<z,
a*=c-50; /I a=a*(c-50)=13*(90-50)=520
cout <<a<<z,
a-=38; /] a=a-38=520-38=482
cout <<a<<z,
a%=8 /] a=a%8=482%8=2
cout <<a<<z,

return O;

}

Dastur bajarilishi natijasida ekranga quyidagi sonlar satri paydo boladi
4 188 2 12 9 1 482 2

IFODA TUSHUNCHASI

C ++ tilida 1 foda - amallar, operandlar va punktatsiya belgilarining ketma ketligi
bo'lib, kompilyator tomonidan berilganlar ustida ma’lum bir amallarni bajarishga ko rsatma
hisoblanadi. Har ganday °;” belgi bilan tugaydigan ifodaga til ko rsatmasi deyiladi:

<ifoda>;

C ++ tilidagi ifodaga (til ko rsatmasiga) misol:

X=5*(z-6.75);

Y=summa (a,9,c);

INKREMENT VA DEKREMENT AMALLARI

C++ tilida operand giymatini birga oshirish va kamaytirishning samarali vositalari:
inkrement (Q Q) va dekrement (- -) unar amallaridir. X=Y ++ - bu yerda “y”0 zgaruvchining
giymatini “x”0°zgaruvchisiga o zlashtiriladi va keyin bittaga oshiriladi.

X= - - Y — bu yerda “y” o'zgaruvchining qiymati bittaga kamaytirilib, “x”
0 zgaruvchisiga o zlashtiriladi.

Xulosa qilib shuni aytish kerakki, murojaat qilishdan oldin ko payadigan yoki
kamayadigan operatsiyalar prefiks amallari, murojaat gilgandan keyin ko payadigan yoki
kamayadigan postfiks amallari deb ataladi.
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RAZRYADLI MANTIQIY AMALLAR

Dastur tuzish tajribasidan ma’lumki, odatda qo'yilgan masalani y yechishda biror holat
ro'y bergan yoki yo’'gligini ifodalash uchun 0 va 1 giymat gabul giluvchi ifodalardan
foydalaniladi. Bu magsadda bir yoki undan ortiq baytli o"zgaruvchilardan foydalanish mumkin.
Quyidagi jadvalda C ++ tilida bayt razryadlari ustida mantigiy amallar keltirilgan.

Amallar Mazmuni
& Mantigiy VA (ko paytirish)
| Mantigiy YOKI (qo shish)
+ Istisno giluvchi YOKI
~ Mantigiy INKOR (inversiya)

Razryadli mantigiy amallarni bajarish natijalari quyidagi jadvalda keltirilgan:

A B C=A&B C=AB C=A+B C=-A

0 0 0 0 0 1

0 1 0 1 1 1

1 0 0 1 1 0

1 1 1 1 0 0
TAQQOSLASh AMALLARI.

C ++ tilida giymatlarni solishtirish uchun tagqoslash amallari aniglangan bo’lib, quyidagi
jadvalda keltirilgan:

Amallar Qo llanilishi Mazmuni (o qgilishi)
< A<B “a Kichik b”
<= A<=B “a kichik yoki teng b”
> A>B “a katta b”
>= A>=B “a katta yoki teng b”
== A== “ateng b”
1= Al=B “ateng emas b”

C ++ tilidagi dasturning tarkibi. C ++ tilida tuziladigan dastur quyidagi strukturaga ega:

1. Direktivalar — funksiyalar kutubxonasini chagirish (yuklash). Ular maxsus inclule
katalogida joylashgan va .h fayllar deb nomlanadi. Dasturda masalaning qoyilishiga garab
kerakli include lar chagiriladi. Bu dasturning xotirada egallaydigan joyini minimallashtiradi.

Agar # include satrini T.Paskal tiliga solishtiradigan bolsak, modullar yoki maxsus
operator va funksiyalar joylashgan bibliotekalar ko rsatiladi.

C ++ dasturlash tilining yana bir ahamiyatli tomoni shundan iboratki, maxsus
bibliotekalarga yo'l ko rsatish imkoniyati mavjud. Masalan:
# include “math.h”
# include “G’userG’polG’math2.h”

Bu yerda math.h fayli joriy foydalanuvchi katalogida, math2.h esa /user/pol katalogida
joylashgan, ya’ni kompilyator shu yerga murojaat giladi.
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OPERATOR TUSHUNCHASI

Dasturlash tili operatorlari yechilayotgan masala algoritmini amalga oshirish uchun
ishlatiladi. Operatorlar chizigli va boshgaruvchi operatorlarga bolinadi. Aksariyat hollarda
operatorlar “nuqta-vergul” (;) belgisi bilan tugallanadi. U kompilyator tomonidan alohida
operator deb qgabul qilinadi (for operatorini gavs ichida turgan ifodalari bundan
mustasno).Bunday operator ifoda operator deyiladi. Jumladan, giymat berish amallari guruhi,
xususan, qiymat berish operatorlari ifoda operatori hisoblanadi.

I++; --J; K+=l;

Dastur tuzish amaliyotida bo sh operator — *“;” ishlatiladi. Ammo bu operator hech nima
bajarmasa ham, hisoblash ifodalarini til qurilmalariga mos kelishini ta’minlaydi. Ayrim hollarda
yuzaga kelgan “boshi berk” holatlardan chigib ketish imkonini beradi.

O’zgaruvchilarni e’lon qilish ham operator hisoblanadi va ularga e’lon operatori deyiladi
C ++ dasturlash tilini 0'rganamiz. Ushbu dasturni ko'rib chigamiz:

# include <iostream.h>

# define ITF “C++ dasturlash tilini o' rganamiz”

# define Dars 1

# define kerakliligi 100%
void main(void)

{

cout<<kitob nomi:”<<ITF<<end];
cout<<”navbatdagi mavzu:’<<Dasr<<endl;
cout<<"Umrboqiy: @ <<kerakliligi<<endli;
y o

Natija:

Kitob nomi: C ++ dasturlash tilini 0'rganamiz
Navbatdagi mavzu: 7

Umrbogiy: 100%

Masalan: berilgan x va u giymatlarida A va V ifodalarni hisoblash dasturini tuzish kerak
bolsin.

| sinfz-x |, tgr

oy e A*In(2*10° - cos’(x y))

Bu yerda x=6,3 y=1,2.
Dastur ko rinishi:
{ arifmetik ifodalar C ++ dasturlash tilida}
# include <iostream.h>
# include <math.h>
using namespace std;
void main ()
{
double pi=3.14159265;
double x=6.3, y=1.2,a,b;
cout<<’Natija :”’<<endl;
aqabs (exp(3*log(sin(pi-x)))/sqrt((x-y)*(x-y)+exp(-x*x)));
bgexp((1/3)*log(sin(pi/3)/cos(pi/3)))G’ (a*log(2000-cos(x-y)*cos(x-y)));
cout<<a<<endl;
cout<<b<<endl;

¥

A=
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include - preprotsessorning komandasi bo’lib, u quyidagicha tarjima gilinadi: ”Bu
komandaning ortidan fayl nomi keladi. Ushbu nomdagi faylni topish va fayldagi mazmunni
dasturning joriy gismiga yozish lozim”.

Burchakli gavs ichidagi faylni mos fayllar joylashtirilgan barcha papkalardan izlash
lozimligini ko rsatadi.Agarda kompilyator to'g ri sozlangan bo'lsa burchakli gavslar iostream.h
faylini sizning kompilyatoringiz uchun mo'ljallangan .h kengaytmali fayllarni o°zida saglovchi
papkadan izlashi kerakligini ko rsatadi.iostream.h (input-output stream - Kiritish chigarish ogimi)
faylida ekranga ma’lumotlarni chigarish jarayonini ta’minlaydigan cout ob’ekti aniglangan.
Birinchi gator bajarilgandan so'ng iostream.h fayli joriy dasturga xudi uning mazmunini qo’l
bilan yozganimizdek biriktiriladi. Preprotsessor kompilyatordan keyin yuklanadi va funt (#)
belgi bilan boshlanuvchi barcha qatorlarni bajaradi, dastur kodlarini kompilyatsiyaga
tayyorlaydi.

Dasturning asosiy kodi main( ) funksiyasini chigarish bilan boshlanadi. C ++ tilidagi har
bir dastur main( ) funksiyasini o°zida saglaydi. Funksiya bu bir yoki bir necha amalni bajaruvchi
dastur blokidir. Odatda funksiyalar boshqa funksiyalar orgali chaqgiriladi, lekin main() funksiyasi
alohida xususiyatga ega bo’lib u dastur ishga tushirilishi Bilan avtomatik tarzda chagiriladi.
Dasturni butunlay xotirangizdan o chirib yubormaslik va boshgalarga ham tushunarli bo’lishi
uchun izohlardan foydalanish lozim. lzohlar kompilyator tomonidan tushirib goldiriladigan
dasturning alohida satrida yoki butun bir blokida qo’llaniladi. Quyidagi listingni ko rib chigamiz.

1-listing. Salom. SRR dasturi misolida C ++ tilida tuzilgan dastur gismlarini
namoyish gilish.

1: // Salom . C + + dasturi
2: #include <iostream.h>
3: intmain ()

4: {

5. cout << "Salom! g’n";
6: return O;

: )

NATUA:

Salom!

N....

TAXLIL: 1-satrda iostream.h fayli joriy faylga biriktirilayapti. Dasturda birinchi funta
(#) belgisi joylashgan. U protsessorga signal uzatadi. Kompilyatorning har safar ishga
tushirilishida protsessor ham ishga tushiriladi. U dasturdagi funta (#) belgisi bilan boshlanuvchi
gatorlarni o’qiydi.
Salom. C ++ dasturi misolida izohlarni namoyish qilish.
1: #include <iostream.h>
main ()
{
cout << “Salom \n”;
- I* bu izoh toki izohning
> Oxirini ko rsatuvchi belgi, ya’ni yulduzcha
: va slesh belgisi uchramaguncha davom etadi\n”;
: cout <<”Bu kommentariy yakunlandi\n”;
: /1 bu izoh satrni oxirida tugaydi.
10: // Ikkita sleshdan so"ng hech ganday tekst
11: // bo Imasligi mumkin.
12: return O;
13:}
NATIA
Salom
Bu kommentariy yakunlandi

©O~NDU A WN
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main () funksiyasini boshga funksiyalar kabi gaytaradigan giymat tipini e¢’lon gilish
lozim. Salom. SPP dasturida main () funksiyasi int (integer — butun so'zidan olingan) tipli
giymat gaytaradi, ya’ni bu funksiya ishini tugatgandan so'ng operatsion sistemaga butun sonli
giymat gaytaradi. Operatsion sistemaga giymat gaytarish unchalik muhim emas, umuman
sistema bu giymatdan foydalanmaydi, lekin C ++ tili standarti main ( ) funksiyasi barcha
goidalarga muvofiq e’lon gilinishini talab giladi.

Barcha funksiyalar oluvchi figurali gavs ( { ) bilan boshlanadi va ( } ) yopuvchi gavs
bilan tugaydi.

main ( ) funksiyasi figurali gavsida 3-satrdan 6-satrgacha joylashtirilgan. Figurali
gavslarni ichida joylashgan barcha satrlar funksiya tanasi deb aytiladi.

Bizning oddiy dasturimizning barcha funksionalligi 4-satrda keltirilgan. cout ob’ekti
ekranga malumotni chigarish uchun qo’llaniladi. sin va cout ob’cktlari mos ravishda
ma’lumotlarni Kiritish (masalan, klaviatura orgali) va ularni chigarish (ekranga chigarish) uchun
go llaniladi. main () funksiyasi 6-satr bilan tugallanadi.

S o u t ob’ekti hagida gisgacha ma’lumot. Keyingi mavzularda siz ¢ o u t ob’ektini
ganday ishlatish lozimligini bilib olasiz. Hozir esa u hagida gisgacha ma’lumot beramiz. Ekranga
ma’lumotni chigarish uchun cout so"zini undan so ng chigarish operatorini (<<) kiritish lozim. C
++ kompilyatori (<<) belgisini bitta operator deb garaydi. Quyidagi listingni tahlil gilamiz. 2-
listing. sout ob’ektini qo'llanilishi.

1: // 2-listing cout ob’ektini qo"llanilishi//

2: #include <iostream.h>

3: intmain()

4. {

5: cout <<”Bu son 5 ga teng:”<<5<<"\n”;

6: cout <<’endl operatori ekranda Yangi

7: cout <<’satrga o tish amalini bajaradi”;

8: cout <<endl;

9: cout <<”Bu katta son:\t"<<70000<<
10: endl;

11: cout <<”Bu 5 va 8 sonlarining yig indisi:

12: <<\t"<<8+5<<endl;

13: cout <<Bu kasr son:\t\t"<< (float) 5\8 <<endl;

14: cout <<”Bu esa juda katta son: \t”;

15: cout <<(double) 7000*7000<<endl;

16: return O;

17: };
NATUA:

Bu son 5 gateng: 5

endl operatori ekranda yangi satrga otish amalini bajaradi.
Bu katta son: 70000

Bu 5 va 8 sonlarining yigindisi: 13

Bu kasr son: 0.625

Bu esa juda katta son: 4.9e+07

Endl operatori end line (satr oxiri) degan so zdan olingan bolib «end-el” deb o qgiladi.
Izoh

Ayrim  kompilyatorlarda cout ob’ektidan  keyin

matematik operatsiyalarni  bajarish uchun figurali

gavslarni ishlatish talab gilinadi. U holda 2-listingning

11-satrida quyidagicha almashtirish bajarish lozim.

11: cout <<»Nere is the sum of 8 and 5<<(8+5)<<endl;
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Funksiyalar. Biz oldinrog main( ) funksiyasi bilan tanishib chiqgan edik. Bu funksiya
odatdagi bo’lmagan, yagona turdagi funksiyadir.Funksiyalar dasturning ishlash davrida
chaqirilishi kerak. main ( ) funksiyasi esa dastur tomonidan emas, balki operatsion sistema
tomonidan chagiriladi.

Dastur berilgan matni bo'yicha satrlarni joylashishiga garab tartib bilan toki biror bir
funksiya chagirilguncha bajariladi. Keyin esa boshgaruv birinchi uchragan funksiyaga beriladi.
Funksiya bajarilgandan so'ng boshgaruv Yana dasturning funksiya chagirilgan joyidan keyingi
satriga beriladi.(Chagirilgan funksiyadan keyingi satrga beriladi.)

Funksiyani ishlash jarayoniga mos o xshashlik mavjud. Masalan, siz rasm chizib turgan
vaqtingizda galamingiz sinib qgoldi. Siz rasm chizishni to xtatasiz va galamni yo na boshlaysiz.
Keyin esa, rasm chizishni galamingiz sinib golgan joydan boshlab davom ettirasiz. Qachonki,
dastur biror bir xizmat ko'rsatuvchi amallarni bajarilishiga ehtiyoj seza boshlasa kerakli
funksiyani chagiradi. Bu operatsiya bajarilgandan so'ng esa dastur o'z ishini funksiya
chpagirilgan joydan boshlab davom ettiradi. Bu g oya quyidagi listingda namoyish etilgan.

Funksiyalarning qo llanilishi. Funksiyalar yo void tipidagi,yo boshqa biror bir tipdagi
giymat gaytaradi. Ikkita butun soni goshib, ularning yig indisini gaytaradigan funksiya butun
giymat gaytaruvchi deyiladi. Fagatgina gandaydir amallarni bajarib, hech ganday qiymat
gaytarmaydigan funksiyaning gaytaruvchi tipi void deb ¢’lon gilinadi.

Funksiya sarlavha va tanadan iboratdir. Funksiya sarlavhasida uning gaytaradigan tipi,
nomi va parametrlari aniglanadi. Parametrlar funksiyaga qiymat uzatish uchun ishlatiladi.

3-listing. Funksiyani chagirilishiga misol.

# include <iostream.h>
/Inamoyish funksiyasi ekranga
/[ axborot ma’lumot chiqgaradi.
void namoyish funksiyasi ()

{

cout<<’g’n namoyish funksiyasi chaqirildi\n;

/I main (') funksiyasi oldin axborot chigaradi va

/I namoyish funksiyasini chagiradi

I/ Keyin yana namoyish funksiyasini chaqgiradi

int main ()

{

cout <<”g’n Bu main (') funksiyasi \n”;

namoyish funksiyasi ()]

cout <<”main () funksiyasiga gaytildi\n”;

return 0; }

NATUA:

Bu main () funksiyasi namoyish funksiyasi chagirildi va so'ng main( ) funksiyasiga
gaytildi.

Parametr — bu funksiyaga uzatiladigan giymat tipini e’lon qilishdir. Funksiya
chagirilganda unga uzatiladigan giymat argument deb aytiladi. Ko pchilik dasturchilar bu ikkala
tushunchani  sinonim sifatida qarashadi. Ba’zilar esa bu terminlarni aralashtirishni
noprofessionallik deb hisoblaydi. Mavzularda ikkala termini bir xil ma’noda kelgan.

Funksiya tanasi ochiluvchi figurali gavs bilan boshlanadi va u bir necha gatordan iborat
bo lishi mumkin. (Funksiya tanasida hech ganday satr bo’Imasligi ham mumkin). Satrlardan
keyin esa yopiluvchi figurali gavs keladi. Funksiyaning vazifasi uning satrlarida berilgan
dasturiy kodlar bilan aniglanadi. Funksiya dasturga return operatori orgali qiymat gaytaradi. Bu
operator funksiyadan chiqish ma’nosini ham anglatadi.
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Agarda funksiyaga chigish operatorini (return) go'ymasak funksiya satrlarini tugashi
bilan u avtomatik void tipidagi giymatni qaytaradi. Funksiya gaytaradigan tip uning sarlavhasida
ko'rsatilgan tip bilan bir xil bo’lishi lozim.

Misol: Ixtiyoriy uchburchakning 3 ta (a,v,s) tomonlari berilgan bo’lsin, qolgan 7 ta
noma’lum parametrlarini aniglash dasturini tuzing.

Dasturi:

# include <iostream>

# include <math.h>

using namespase std;

void main ()

{ { double pi=3.14159265;
double a=3,b=4,c,A,B,C=pi/4,I,R,S;
c=sqrt (a*a+b*b-2*a*b*cos(C));
As=sin ((a/c)*sin(C));
B=asin((b/c)*sin(C));

P=(a+b+c)/2; S=a*b*sin(c)/2;

r =S/p; R=a*b*c/(4*S);

cout<<’yarim perimeter : p=
<<p<<endl;

cout<<’Alfa burchak : A=*
<<A<<endl;

cout<<”Betta burchak : B=*
<<B<<endl;

cout<<’c tomon uzunligi : C=*
<<c<<endl;

cout<<’Ichki aylana radiusi:r="
<<r<<endl,

cout<<’Tashqi aylana radiusi: R=*
<<R<<endl;

cout<<’yuzi: S=*

<<S<<endl;
getchar () ; }
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2.LABORATORIYA ISHI

Chizigli strukturali dasturlar tuzish

1 - topshiriq: Arifmetik ifodalarni C++ algoritmik tilda yozing

1-variant

sinix + cosix + tgxI
a)U=<—

b) Yq(ax2 +b3[x? cos? x +Ej
X

V2sin+ xIcoslx
2-variant
2) Y = sinVx+xi |° b) T = e sin I(kx)
IgcosI(xI+0,5)1 xI+2yl+3
3-variant
S, agfsin? x— Ln2 @sin x_ by T — e sinI(kx)
a) - e 2, 2 ) )T=—"7——7
\/( +b%+c P x[+2yl+3
4-variant
~ > ~
DU - retg® € +1.1sec*¥/x 0) T = 2x+3cos& +1_
lg€.1x +lg° €.2x " L+ «+1] +abx?
5-variant
2 Y = 2.15cosx —0.45arccosx’ 0) T = e sin? €osx*
3.43/xe™” +Ln? €.9+x* 4x+2y?
6-variant
2 Y- 2.5sin x +0.75tg°x’ bV = X" +27 +cosx?
0.65%/xe™* + cos? x° e o)
7-variant
\2' 2x-b
2y - €rctg? € J1.55eci/x ) 7 = ax—btgx® |
tg€.2x_+lg® (2x* c?x% In x
8- variant
Insin3/x +sinin3 in x)?
2) Z = ﬁ b) sti/(cosx+sm X)

lgx —e**

arctg*x
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9- variant

10ab

\/xz +3co{k X+1)
by Y =3/1-x* 2

Q) Z= —log, «+2_ >
\/X(ka+3xzj t2_'_X +1
Ig2
10-variant
Y- J3sin1.5x° +1.6X% + 2.7x B T e
koﬂnﬁx+ﬂn”gx [x@+sinx . 1 -~
05+(x+y)
3
11-variant
a)Y:asmx?+ COS ‘ ‘ b) Z = i 13
‘len X ‘ Ux+ =
l4d+x+——
X+1
12-variant
arccosx +e* +3/ax+ 2 log, @€ + 51 3} x*
a) Y= . . by T=—0=—"—"=
3ax” +log, x é3ﬁwﬂ]
13-variant
3
a’\[x+by|xg jog, b B |X+ﬂ
a) arctg|x| - b) Z=3
e X Vvb? —4ac |a b
14-variant
arccos x + arctg(x +b) —e™ abx >
a) Y= b) T =3|—————= —+/b* —4ac
—J(ax—2)(bx-3) Vb? —4ac
15-variant
Lexsb” 3
aa/x +b¥x-1-e2 2 tecosx 7X
> b) T =5x" -e - 5
arctgx +cos” x* 1-x
16-variant

50




Lt arctg(emX a_ abJ

H X\2 6
a) Y = m-/ab b b) Z = S|r)1((xy—e ) +10
e&\/\/x+\/x2+a2+ba 1+;2.05+0.0001€X
17-variant
\/Xz + azarCtg ; - tgl((:(g bb) 108 4cosx
— —e
oga-log, a 0 x 10°
Ja? — x +0.00002 a x°
18- variant
tg(emx\/g] _ 00003
) b
a) Z:\/F+a2arctg§—b—b- b) Y =
a

X
tg—
a

0.003
[1—1g(x2+e_2 ]]

19- variant
2 X
LIn‘v+\/v2 —r?|— 000 e COS\/E x
a)y =4 b) Z = ——=+e”
VX 49— X 4y x-e’
20- variant
e 4 log. (arctgx) +tg>x ~arctg(*)
8) Y= 1 ga(1+s§i]n)x : by 2=e ’ +E—In6exj
i|0 -
2 9. 1—-cosx
21-variant

ax—g

cb?

a) Y =arctgx® +

+Ig[x —a| —e™ +37%

b) Z = 5\/7.003\/3.1+% € —e“} arctg(—%)

22-variant
D Y- cos€in x 3 be* c;tg(X) 3fabi7
bx a“ + bx
e Naxt+2 /3 0.001
bc 33ctg"®
23-variant

a) Y

_ 36.6x+4*10"° + log, X

8.48x*

+10"%sec(x +1)




5 [5x+a *1077

b) Z =arccos (6x +3) +
) ( ) Jax+b

24-variant

'y e* sin(x +6) +,/la—b/-107°
alyY =
In136.4—55.6*10"°
b) Z =arctg(3x* +a)— 7" + log,[x—al

25-variant
b+ 2 e log,x-ai
a) Y=
3arg™* sin Jf +10°
a+c 26.12
b) Z =aracos@—b)2 + - 27" 4lg15_S2C
) geoste by a0 9 133%10°
26-variant
*10-8 3 3 1
a) A, =W 632107 — L1og| &:38710 _+1gt [w t)4
S pcost+4.23 ) (W +t
1 * -3
b) Ay = h2X|:K2 l+e[X]tgx}rM
cos® 0 —3
27-variant

a) A15=(30x +cx+023|n(w“ J+Ig\/

b)Am:ﬂcos(a;'BxJ A Cl tg\/

t + cost
28-variant
Wﬂ(Q -V 7
a —// arct +0.51*10
) Ao = t + cost I WV
b) A=4.58*10",/6.31— 25| + €' —sin
29-variant
-4
a) A, =6.723*107" — °cos’ -y * + 10
S—CoSX
b) Z = \/—+a arctg——m
a X
tg—
a
30-variant
a) A =4.66%102 [|6.31— 25t/ + log.| w| t — — )
) A \/| | gs[w/( c—sint
b) A, =e— S|n—+%/ arctg Y 1 0.51*10"
Y/ t + cost W+ V
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2-Topshirig:Arifmetik ifodalarni C++ algoritmik tilda yozing va dasturini tuzing

Hisobotda quyidagilar bo’lishi kerak:
1) Variantingaz sharti
2) Dastur teksti
3) Hisob natijasi (Monitordan ko chirib oling)

1-variant
ad,/x+b,/|xz s
a) U= | |_Iogab b) Yq ax2+b3‘/x2coszx+E
earctg\x\ |XZ| X
2-variant
p . 3 2 -
a)Y = sin+/X + xi b) T = e sinI(kx)
IgcosI(xI+0,5)1 xI+2yl+3
3-variant
ag/sin? x—Ln? @sin x _ g
. )T e
( +b%+c® X+ 2yl+
4-variant
~ > ~
B U = retg® € +1.15ecx ) T - _2X+3cos€+1]
lg €.1x +lg®¢.2x " L+ «+1] +abx?
5-variant
_ 3 X2 52 2"
a)Y = 2.15cosx —0.45arccosx . b) T = e sin (osx
3.43/xe™ +Ln? €.9+x* 4x+2y?
6-variant
: 2,3 -72 -x° 2
a) Y = 2.5sIn x_+0.75tg X b) V = X (j_;j +((2:f):5<
0.653/xe™ +cos’ x° e +e
7-variant
\2' 2x-b
2y - €rcty? (3}1.55eci/§/ D) 7 - ax—b%gx? ) &
tg€.2x_+lg® (2x* c®x? In x
8- variant
Insin{/x+sinIn3 in x)?
2) Z = | n ﬁ b) Y =3 (cosx+s:n X)
Igx—e arctg“x
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9- variant

L0ab \/x2+300{kxglj
a) Z = 2 \—Iogk(<+2: Y=%1-x* .
VX(ZKX"F:BXZJ t2+x +1
Ig 2
10-variant
V3sin1.5x% +1.6X% + 2.7x e
Y = b) T=
‘cosln\/x+sinzlgx [xq +sinx . 1 -
O.5+(x+y)
3
11-variant
. 2cos™® ‘ ‘ e’
a)Y=a5|nx2+ - b) Z =
ax “/bln X ‘ W+ x—1In 121
1l4+x+—
X+1
12-variant
2 y - dccosxre +ax+2 b)_l_zloga(qﬁ+}1]}x“”
3ax® +log, x* e—%cm]
13-variant
3 a®\/x+b,/|xz| _log, b b)z—s/ Ll
earctg\x\ |XZ| lb _dac |a b|
14-variant
_arccos X +arctg(x +b) —e™ abx 2
a) Y= by T = ﬁ—\/b —4ac
—J(ax—2)(bx-3) b? —4ac
15-variant

t -
—@x+b
a¥/x +b3/x-1-e 2

arctgx + cos® x*

t—cos’

b) T =5x" -e
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16-variant

l ( mxa bJ
———arctg|e™ ——a
m+/ab b

sin(xy —e*)? +10°

a)Y = b) Z = <
e&\/\/x+\/x2+a2+ba 1+;2.05+0.000]19X
17-variant
\/xz +a’arctg x_ tlogbb
a) Y = a g(X_ ) b) > _ 108 — e4cosx
loga—log, a <  10°
Ja? — x? +0.00002 1n(a T3 j
18- variant
mx [ & ~0.0003
- tgl e™ ./ = |—x
o2 2 X bb_ [ b j
a) Z —\/X>+a aI’Ctga—t—X b) Y = > 5503
gg [1_1g(x2+e 2)}
19- variant
? _ p—0.0004

r
4In‘v+\/v2 —r?

a) Y == b) Z - 3\sin3x\
\/x+\/9—x2 +v™t
20- variant
sin 3x 2 —arctg(i) X
Y= IRz = T 2]
—log, ———— a
2 1-cosx
21-variant

a) Y = arctgx® + ax—zg
cb

_ a-pB_\ wi(€-k
b)A_ﬁcos( t XJ v+/t 4+ cost

+lg[x —a| —e™ +37%

+tgvw—kK

22-variant

)Y = cos€in x ¥ be L ctg(x) _ifabT

bx a% +bx

ax?

b Z =a""" +
) bCZ

+ 2 ]
+arcsin

V3  0.001
2 33ctg®
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23-variant
36.6x +4*107° + log, X

a) Y= S 287" +10%sec(x +1)
5/ X+a *1 —7
b) Z =arccosa(6x+3)+u
Jax+b
24-variant
e sin(x+6) +./la—b| —10°° }
a) Y = ( ) | |5 b) Z= \/_+a arctg——m
In136.4—-55.6*10 tg X
25-variant
na-ble 2 e log,fx—at
n’la— —e " log,|x—a
a) Y = a+bx b) Z =argcos@—b)* + a+(_:4+g le_s
< ax10 133*10
3arg sm7+10
26-variant
1n-8 3 B 1
2) A, =W 5| 6.32%10°5 - L jog| &-38710 " +1at (W tj"
5 pcost+4.23 | \W +t
1
9.001*10°°
b =h -1+ e[ ]t X|+——
) A3 2X|: g :| COSZ X _3
27-variant

a) A= (:x +CX+C Eln(“ }+Ig\/

b)Aw:,Bcos(a;’Bx) LA /)+tg\/

v/t + cost

28-variant

) Ay = —Wﬂ“ K

= arctg
t + cost W+V

b) A=4.58*10",/6.31— 25| + €' —sin

¥ L 051*107

29-variant

-4
a) A, =6.723*10" — °cos’ -y’ 10
5-—cosx

b) A, = ™ cos{w{t N ﬂ +4.0005*107° +¢'

c-sint

30-variant

a) A =4.66*10" [|6.31— 25t| + lo \A/(t— X )
) A \/| | g{ c-sint

WiLe-k 3 arctg—— +051%10°

b =e" —sin
) A ,B v/t + cost W+V
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3-Topshirig:Berilgan uchburchakning ma’lum parametrlariga asoslanib, noma’lum
parametrlarinini topish algoritmi va dasturini tuzing.

Hisobotda quyidagilar bo’lishi kerak:
1) Variantingiz sharti
2) Dastur matni
3) Hisob natijasi (Monitordan ko chirib oling)

3- topshirigni bajarishga amaliy ko 'rsatma

Ushbu laboratoriya topshirig'ini yechishda kuyidagi ma’lumotlar foydali bo ladi:
Ixtiyoriy AVS uchburchak berilgan bo’lsin.

a, b, s - Uchburchakning tomonlari.

@, B, v - Uchburchakning a,v,s tomoyalari tugrisida yotuvchi mos burchaklar.
S, R - Uchburchakni yuzasi va perimetri.

R, g - Uchburchakga tashki va ichki chizilgan aylana;

Quyidagi formulalardan foydalanishni tavsiya etamiz.

a b ¢
sinag  sing  siny

@®=b’=s*-2bcCosa  (2) (Kosinuslar teoremasi)

P=a+b+c (3)  (Uchburchakning perimetri)

=2R (1) (Sinuslar teoremasi)

pr=2P 4) (Uchburchakning yarim perimetri)

2
R= a_bsc (5)  (Uchburchak tashkarisiga chizilgan aylananing radiusi)
r= 25 (6) (Uchburchak ichiga chizilgan aylananing radiusi)
a+b+c

S= %abSiny @)

S=./PI(PI-a)(Pl-b)(Pl-c) (8) Geron formulasi.

Uchburchakning aniklovchi parametrlari: uchburchakning uchta burchagi, uchburchakning
yuzasi (S) uchburchakning perimetri (R) uchburchakka ichki va tashki chizilgan aylanalarning
radiuslari (g, R).
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Variant Uchburchakning ma’lum Noma’lum
nomerlari bulgan parametrlari parametrlar
1 2 3
1 A=3, b=4, c=5 a,P,.S,PLRIB, v
2 a=4, =4, y=1/3 B, a,c,S,R,P,r
3 b=5 a=n/4, B=n/2 R,S,P.ac,rpl,y
4 b=4, ao=n/6, y=mn/2 ¢,S,R,P.pla,r, B
5 a=4,b=4, y=mn/4 P,S,PLR,rcC, B, a
6 a=3,b=4,P=12 c,S,R.r, a,B,y
7 a=2,R=v2,y=n /4 S.r.b,c,P.a B
8 a=3,b=4, a=n/4 P,y.B,c,R,IS
9 a=4,c=3,p= n/2 a,v,bSPRr
10 a=2,b=2,S=4+3 r.e,P,R.a By
11 a=2,b=2, y=m /4 a,B,c,S,P,Rr
12 c=6, a=mn/4, B=mn/3 a,b,RPIS, v
13 R=24, a=mn/6, B =mn/3|abcPrS, vy
14 a=5b=3 P=12 c¢hR,S, vy, a.p
15 S=12, a==n/6, p==n/3 |RrabcP, vy
16 b=5c¢=6,5S=3,125 aPR.r, af,vy
17 a=10, b=8,c=6 R,S,Pr, aB, vy
18 a=b=3, y=n/4 c,Pr, S,a,B,R,
19 b=15, a=mn/3, B = n/4, a,c,RPSr, vy
20 R=22, a= B=n /4 abcrPsS, y
21 b=8, o= n/3, y= n /6 a,c,P.RSr B
22 a=b=2, a=n/4 ¢,R,r,S,P, B,y
23 a=4,P=22, y=m /4 b,c,r,S.R,a, B
24 a=6b=4, a=n/4 c¢,R,P,Sr, By
25 a=6,b=8,R=5 c,r,S,P, a, B,y
26 a=8,b=8, y=mn/4 P,S,PLR,rcC, B, a
27 b=10, o= n/3, B = n/4, a,Cc,RPSr, vy
28 a=10,b=6,P=24 c¢hR,S, v, a.p
29 b=4, a=n/6, y= n/3 a,c,P.RSr B
30 S=36, a==xn/6, p==n/3 |RrabcP, vy

59




4-Topshiriq
Jadvaldan 0’z variantingizga xos mantigiy ifoda qiymatini tegishli
goidalarga asoslangan holda xisoblang va kompyuterda xisoblash uchun dastur tuzing.
Hisobotda quyidagilar bo’lishi kerak:
1) Variantingaz sharti
2) Dastur matni
3) Hisob natijasi (Monitordan ko chirib oling)

v-t Ifodalar

V91 | Zx+y?|=18v x<18y A (Av./|y|+2=26)vB
x=7;y=-8 A=TRUE;B = FALSE

V2 | 7 =(tgx>1) vcos’ x >sinxv Av (sin® x < 0.5 cosx < 0)
x=PIl/4,A=TRUE

V3 Zzex23/\|(Avx—y>2x2vxy>5A3\/733) 45
X=-4,y=-2; A=FALSE

VA | Z=2<xAXx<4v|(28<xvXx<-14vx2+y?<16)v A
x=3,y=-2.4;A=TRUE

V5 | Z=-"5<XxAXx<-2vy>0v|(Xx<0Ay>0vXxX>y+2)
x=3y=3

V6 | Z=(y>|x|axy=0)vX2+y? <9A(-3<XAX<TAC)
X=-2;y=3;c—=FALSE

VI | Z=(X+y°<4v-3<X)AX<-2VY<XAX<2AA
x=10;y =1 A= FALSE

VB | Z=y>bAb?+y?*>4AAV(D>0AYy<0AYy>b+2)
b=5y=-3 A=TRUE

VO | Z=y>0AXP+ Y2 <Ivx<=2AYy+|X[20A(lg|X|<7VvXx=Y)
X=-8y=2,

VI0 | Z=xy>0AX*+y*>16vy>x* ABAX? +y?<9
x=-1y=3B=TRUE

VIL 7 o (x—4y>10ve)vx+y <7Tv (| X+ y2 E1A X > 2y
Xx=-3;y=4,c=TRUE

V12| 7z = AABv(X* <12A2x<5)ve™ >7A=TRUE B=TRUE x=3

V13| Z=x*-05>0ACcAx>2v(X*+05<4vc)
x=1c=FALSE

V14| 7 =x+1<0Vv AV (X* -1<0Ax <5) ne*™
x=-1,A=FALSE

VIS5 | Z=Avxy=1v(x>1ay<3vx*+y?>9) Ax =8y
x=2;y=2;A=TRUE
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V16| Z =x>0A(X<0.7v A)AX>3.1v4 < X(X—-2)
x=-0.1; A=TRUE;

V17| Z =(x+y=2 AAx=2y)vx*+y#y*vx>0.3Ax<5
x=4;y=2,A=TRUE

V18 | Z =x<4+x*(x=3)Ax=0vXx<-0.5v(Bve* <100) A X
x=2;y=-3;B=TRUE

V19| 7=x>>6AAVX>-TAX<5Vv (|x[|>4)
X =-6; A=TRUE;

V20 | 7 =x* <16-y* vBAX > 2"y <3v (ly| > 7V B)
x=3;y=-8B=TRUE

V21| Z =y <x*Mx<y? v (x<0My <0hC) X >y +2
x=8;y =-4,c = FALSE

V22| 7 =y <x®/ch | >27y <3v (x> 0"y > 0)
x=-24;y=3.1c=TRUE;

V23| Z =y>3"x>-3"x>-2v ANXx>2"x<3)"x* +y* <16
x=23y=2;A=TRUE

V24| x2 +y? <I'x>0vy+1<x*(X>yvXx<-3"y>5)
x=2.1y=0.03

V25 | xS 01N AV X+ T < Y2 +18 (X2 +y2 > 4vy=0"x>7)
x=0.5Y =3, A=TRUE;

V26 | Z =xy>0AXx2+y? >16vy>x2 ABAX? +y? <9
X:—l;y=—3;B=FALSE

V271 Z =x+1<0v Av(X* —1<0AXx<5)ne*
X =3; A=true

V28| Z =y <x*Ach|¥>2"y <3v (x>0"y >0)
x=-54;y=-4.1c=TRUE;

V291 Z=AABv (X <6A2x<5)ve™ >7A=TRUE B = false x=3

V30 | Z=x-y>0AX*+y2>8Ay>x2 ABAX?+y?<9

Xx=-1y=3,B= false

NAZORAT SAVOLLAR

Kompilyator va preprotsessorning fargi nimadan iborat?

# include direktivasi ganday vazifani bajaradi.

main (') funksiyasining 0°ziga xos xususiyati nimadan iborat?
Qanday izoh turlarini bilasiz va ular nima bilan farg giladi?
Izohlar bir necha gatorda yozilishi mumkinmi?

agrownE
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SHART OPERATORI

Agar dasturning bajarilishi davomida buyruglar ketma-ketligi biror shartga asosan o°zgarsa,
bunday hollarda tarmoqlanish jarayonini tashkil etadigan operatorlardan foydalaniladi. Shartli
operatorning umumiy strukturasi quyidagicha:

if (mantiqiy ifoda)

operator_1,;

else

operator_2;
Bu yerda else gismi qgoldirilsa xam bo’ladi, lekin ushbu ko rinishni ishlashi oldin gavs ichidagi
mantigiy ifoda ya’ni shart bajariladi. Agar gavs ichidagi shart rost bo"lsa, u holda birinchi
operator bajariladi, aks holda operator 2 bajariladi.

Amaliy ko rsatma

1. Argument x ning ixtiyoriy giymatida ushbu funksiyaning giymatini hisoblash algoritmi
tuzilsin.
sin x
X2 +1

acap x<-1

y= arctg2x+€“/;, azap —-1<x<1

In x+1,8 , azap x>1

Algoritmning grafik ko rinishi (blok-sxema)

[ boshlash ]
\ 4
X
Yo'q Yo'q
X<-1 > xX>1
Xa l Xa

_ sin X y=In x+18

X% +1

<
v

y = arctg?x+ 0
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Shartli o'tish operatorlarini go’llash. Masalan: Ikkita sonni yig indisi uchinchi sondan katta
bo’lsa, sql, aks holda sq0 deb olish dasturini tuzing.
Dastur matni :

#include <iostream.h>

#include <math.h>

using namespace std;

void main()

{
double a,b,c;
unsigned int s;
cout<<"3 ta sonni Kiriting : g’n";
cout<<"aq ";cin>>a;cout<<"g’n";
cout<<"bq ";cin>>b;cout<<"g’n";
cout<<"cq ";cin>>c;cout<<"g’n";
if (aQb>c)
{

}

else  sqo;
cout<<"sq "<<s;
getchar();

sql;

¥

E’tibor berish kerakki, shart gavs ichida yoziladi. Bajarilishi: agar mantiqiy ifoda natijasi
rost bo'lsa, keltirilgan operator bajariladi va keyingi satrga o'tiladi. Agar shart natijasi yolg on
(false) bo’lsa, ifoda bajarilmasdan keyingi satrga o'tadi. Ko'pincha bunday hollarda 2 ta
operator aralashib ketmasligi uchun shartsiz o'tish operatori — goto n ishlatiladi. Bu yerda n —
nishon bo’lib, u harflar, sonlar yoki xarfsonlar bo"lishi mumkin. Nishon operatordan ikki nugta
belgisi bilan ajratiladi.

Masalan:

Float x,y;
Clrscr ();
Cout<<” x o'zgaruvchining qsiymatini kiriting”;
Cin>>x;
If (x<5)
{ygsin(x); goto 2:}
Yqpow(x,2G’3.);
2: cout<<’xq<<yqg’n”;

}

Misol . Ushbu berilgan sistemani shartli operatordan foydalangan holda dasturini tuzing.
X

iy —\/;...aeap...x>3

# include <iostream.h>
# include <math.h>
main()
{ float x,z; clrscr ();
Cout <<’x ga gqiymat kiriting”;
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Cin >> x;

if (x>3)

zgx/ (2+sqr(x))-sqrt(x);
else
zqpow((log(x)/x),3);

cout <<’z=/n’’;

Nima uchun goto operatorini ishlatmaslik kerak

Shartsiz ( o'tish ) goto operatori orgali dasturning ixtiyoriy nugtasiga borish mumkin.
Lekin goto operatorining tartibsiz go’llanilishi bu dasturni umuman tushunarsiz bo'lishiga olib
keladi. Shuning uchun oxirgi 20 yillikda butun jahon bo'yicha dasturlashni o’rganuvchilarga
go yidagi fikr ta’kidlanib kelinmokda “Hech gachon goto operatorini ishlatmang’’.

goto operatorining o'rnini bir muncha mukammalroq strukturaga ega bo'lgan
konstruksiyalar egalladi. Bular for, while va do while operatorlari bo'lib, ular
goto operatoriga nisbatan ko'prok imkoniyatlarga egadir. Lekin dasturlashda har ganday
instrument to"g’ri qo llanilgandagina foydali bo'lishi hisobga olinib ANST komiteti C++ tilida
goto operatorini qoldirishga garor gildi.
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3. LABORATORIYA ISHI

Tarmoqlanuvchi strukturali dasturlar tuzish
1-Topshirig:Quyidagi ifodalarni xisoblash dasturini tuzing
Hisobotda quyidagilar bo’lishi kerak:
1) Variantingaz sharti
2) Dastur teksti
3) Hisob natijasi (Monitordan ko chirib oling)

1 X2 +4x-T7,x<2
Y= 1 x> +4x—-7 x>2

2 x> —3-sinx+8,x <1,
y_{cosx/ x> —3sinx+8 ,x>1
3 X+ X +7,x<0,
- {x -3x+9,x=0
4 x> —7-12,x<0
y_{Bl X} —7-12 x>0
5 y= tgx+\/m x>0

—3x*>—4x+7,x<0

y 1-x,x>0

X°+3x+9,x<0

y= 1/ x*+3x+9 ,x>0

1/ 23 +6x+9 ,x>1

y= X +16X+75,Xx <=2,

10 x2 —19x — 69, X >4,

y= 3/ x*-19x—69 , Xx<4

11 x> —23,x>0,

y= 25/ x*-23 ,x<0

1
v

8 , {2 X2 +6x+9,x <1
;
g
g
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12 5x2—6x 29, X>2,
y= 1/ 5Xx*—6x-29 , Xx<2
13 \/3x +42°  Gynodz <2/
\ —4z°|  éGynodz|> 2|
14
x=2t oynoa xt <0
2x+5t
oynoa xt >0
15 y sin (x 2t)  Gynoa X+t > 2
~ |injx—2t] Gynoa |x +1| < 2
16 y _|sin(ax+e*)  Gynna (x+1)<5
sin(zx +e) oynma (Xx+1)>5
17 -
!—232 byHoOa |r—23|§1
T=Jr +2s
| 2
byHoa |r—23|>1
r—2c
18 -
;’—252 byHnoa |r—25|$1
T_JF +2s
] 2
oyHOa |r—25|>1
r—2c
19 xe* sin x azap x>0
K=41 .
§In X azap X <0
20 (nm* +d)*>  aeap d>1
Y = d
TRR acap d <1
m°+n
21
D = min rjax€*,y? 5" 3 ;Jx = arcsin’ 0,]a+ctg0,330; y =a® +ctg®5a™®;
a=317; b=0,06;
22 -
! 252 byHnoa |r—28|S1
T_Jr +2s
] 2
oyHOa |r—25|>1
r—2c
23 -
!—232 byHoa |r—2$|sl
T=Jr +2s
2
bynoa |r—2s|>1
r—2c
24

g

x? +3x+9,x <0,

1/ x*+3x+9 ,x>0
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25

{ X,Xx<0
y=
tgx, x>0
26 yo 3% —TX+1,X>2,
2% —4,x< 2
27 64X—-9,Xx<6
y= 63/ x> —7x+17 ,x>6
28 3X— X< -5
Y7129/ x—7x+15 X>-5
29 y= tgx+ X+1,x>0,
—4x+7,x<0
30 {‘x +16x+3‘ X <0,
y=

x>0
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2-Topshirigq:Quyidagi ifodalarni xisoblash dasturini tuzing
Hisobotda quyidagilar bo’lishi kerak:
1) Variantingaz sharti
2) Dastur teksti
3) Hisob natijasi (Monitordan ko chirib oling)

1 tgmax(a“b,min(3,|b-al):
y+1 y-1 _X2 _X3
azi; b:1+y—x+y U y ‘;xq3,175; yq0,869;
1+ Xy —tgt |
2 fix<A f _X-A,
Yq<f,;A<x<B; L1 x? f3:3B_3X2 ,  Ag-4; Bg2.
fix>B f,=x%— @+B X+ AB -
3 fix<A ¢ x* — AX.
Yq{f;A<x<B; ' 142x% ] f,= *"B . Aq4:Bg3
) ~ 3+4x
fy;x>B f,=x"-@+B +AB
X=6.4
4 S 3, y>5 y =c%h +cos’b°
. 4. Azs\/xtQSy—arctg3X;5; Xq42'; y=5 ; b=41T;
+
y cos’5y; y <5 c=0,04
5 fix<A ; X —A
Fg<f,;A<Xx<B; T 14+3x2] : f3:B;);; Ag-3; Bg5; x=7
~ P 4+ X
f;x>B f,=®+B X—x"—-AB
6
D = min rpax€”,y? ;5" ¥ ;}x=sin?0a+1g0,33; y =a" +tg*5a™;
a=317, b=0,06;
7 : f, =cosx ™
fix<y f, =5x% +ctg?3y > 3 -
Fq 4 f,; A ) - x=max €7° Aq1,33; Bq0,6;
f2=Iogz‘x—3y ‘+2xy , -
fy A< y =a’b+4b?
8 Z Zl;a<l~; Zl=a2bX—Xab2 Z3zxy_tg7‘x_4‘
442,8a=0; x} 4x® . 2 A2 S22
28> b Z= gt Y a_‘{/x +y ‘cos X+sin?yl;
9 fix <A f, =x*—(A+B)x+AB
A—-x 2
. Fq{f,;A<x<B; f1:2 = B_x Ag-2; Bq0,9; x=6
—X -
f3;XZB f3 4_3X2




10

fiy <A ‘g f, = cos— 3
. . — - . 44+ -

Pq le,Asy<B, f, L e < 7
f3, y > B f3 — 4tgzx—2

ygmax(AQ3;B-7);
Agax® —72° ; Basinx® —log, 4x;  Xq3,17; Zq0,11;

11 y =8x" —log;|x* - 4x
Q = "/4a® -5bcos’ a a+b5xa=y ’
. , - b {4_ ’ X =617;
a=4x% +1g ‘3x—6x‘ za#y 2 - 012:
12 fix=y
. Rgmin (F; 4sin*); Fq < f;x<y; f =5x*—-6x+3; f, =tg?7x—4";
fyx>y
f,=log, 4x* —x*; x=9°-3; y=3x-3%, g =013
<
13 S :min‘xz—3;5\/x3+4x—7x;/x:aztgb—Babz; aqu‘y—k2‘+5y;
b=3y? +tgy *; y=5,26; k=14
14 fix <A g f=X—(A-B)x+AB
Fgif,A<x<B; fi=——; X—B Ag-2; Bgl,5;x e R
4+2x°  f, =
fy;x=B P 444x
15 - b? —4b+b°
A=min ax@x+4;7x.9* Ix=— " 423’
= ‘e“"3+4b2
g=3x*—-e>*b=217,¢c=016;
16 f;a=x
Fq < fia>x; f,=maxa*x-3);
f;a<Xx
f, =3x? + 4tg°x
? a=,x*—|y+5x, x=4,75 y=7.2
fy =./2x~3lg 3x
17 z,;a>b , X 4x?
Zq4z,;a=b ; z =a%x-xab?; * 3 2
Z;;a<b 23:xy—tg7‘x—4‘
X=4,73
a=4/x*+y*cos’x+sin’y[;b=3/x*—lo 5x| ’
#y'foos” e sin yf; D=3 —loguly + 54 | _ o'
18 F = max sh? 317+ 4% min(x?;3") ;}(: ab® + 4acosh’; a=./y* +4b® +2y";
y=416; b=0,21;
19
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fix<A f,= @+B X—x*—AB

Yq < f,A<x<B; flzsx;rxz; Xx—B AQ-1;Bg2,2;x=8.7
+4ax =
f,;x>B E 5+ x?
20
. :1;a=X = e 5 f2=8x2+4tg3x X=‘y—3‘°,53
qqfhra>x; f = a;x->9); : 1
f,;a<x fa = x—=2lg 2x a=y+3y "
yg4,33; mqg2,3;
21
A f, = (A+B)x-x*-AB
1 2 _
Kq<f,,A<x<B; f1=Ax Xz; f, = B x2
fx>B 2—-4x X+ 5X
X2 A=-1B=24
22
f;a>x f, = 3tg?5x + ysin(x — 2)*;
Fg<fyasx<b; . 5 sindy o2 f3:3e5x—z+‘y_3\\x_2\;
fix>b Tl
X = max 3%12,4 ;]y=a+b3c0323a; a=417;b=25
23
. f, = x> — @+b X* +abx
11
X—a b-x
Fg < fa<x<b; fl:3+x2; fSZW
fiix=b a=Lb=26,x=87
24
5xa’;a > X - .
Sq {tg’7x+acosx;a< x <b; x=3/a%h - cos’4b - 3a
5x>b a=425b=27
25

Tq {tl;a:b b= mex € 4] t, = min €ab )

t;a#b * a=127b=28
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26

fl;IX<A | Ax+x.f2:€+B] | |
Yq 4, A2x<B; fi=—=; x—B Ag-1; Bg2,2;x=8.7
2+4x° f, = >
f;;x<B 5+ X
27
_ \2_ 3
fra> X f2_¢1+l:;/x X” —abx
X—a X—
Mg<{f:;as<x<b; f=~ " f =——
a fz_ b Pog-2xt’ P 544x°
wX= a=1b=29x=8
28
1 « b? —4b +b°
A=max r§in €x+4;7x ) ;x:m+2ab;
g=3x*-e*"*b=217;¢c=0,6;
29
<
S :max‘xz—3;5\/x3+4x—7x;/x:a2tgb—3ab2; a=,[ly-k*|+5";
b=3y?+tgy *: y=526; k=14
30

X—=7

fiy <A - fzzTS

. . — - . 44+ -

i IZ.'A:,KB’ b= et Xz
Y2 f 472

ygqmin(AQ3;B-7);

Agax® -72° ; Bgsinx® —log, 4x;  Xq3,17; Zq0,11;
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Sikllarni tashkil etish

Qator masalalarni yYechish uchun ko pincha bitta amalni bir necha marotaba bajarish talab
gilinadi. Amaliyotda bu rekursiyalar va iterativ algoritmlar yordamida amalga oshiriladi. Iterativ
jarayonlar — bu operatsiyalar ketma-ketligini zaruriy sonda takrorlanishidir.

while operatori orqali sikllarni tashkil etish

while operatori yordamida sikllarni tashkil etishda operatsiyalar ketma-ketligi siklning
davom etish sharti «to"g'ri» bo'lsagina uning navbatdagi operatsiyalari amalga oshiriladi.
while operatori yordamida siklni tashkil etish

NATHA:

counter
counter
counter
counter

include <iostream.h>

int main ()

{

int counterqgO; G’G’Birlamchi kiymatni o zlashtirish
while (counter<5)G’G’Sikl shartini tekshirish

{

counter QQ;

cout << “counter :’’ << counter << “. g’'n” ;

}

cout<<“Tsikl tugadi.Counter:”<<counter<<“.g’n”;
return O0;

S w N

counter : 5
Tsikl tugadi.Counter: 5.

while operatori orqali murakkab konstruksiyalarni tuzish

while operatori shartida murakkab mantigiy ifodalarni ham qo’llash mumkin. Bunday
ifodalarni qo'llashda & & (mantigiy ko paytirish), || (mantigiy qo shish ) , hamda ! (mantigiy
INKOR ) kabi operatsiyalardan foydalaniladi..

while konstruksiyasidagi murakkab shartlar

include <iostream.h>
int main ()
{
unsigned short kichik;
unsigned long katta;
const unsigned short MaxKichik=65535;
cout << “Kichik sonni kiriting:”;
cin >> kichik;
cout << “Katta sonni kiriting:”;
cin >> katta;
cout << “kichik son:” << kichik << “.”;
G’'G’'Xar bir iteratsiyada uchta shart tekshiriladi.
while (kichik<katta && katta>0 &&
kichik< MaxKichik )
{
if (kichik%5000gg90) //Xar 5000 satrdan
// keyin nukta chikariladi
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cout<<™“.” ;
kichik++;
katta-=2 ;
}
cout<<“/n kichik son:”<<kichik<<™ katta son:”
<<katta << endl ;
return 0 ;

}

NATUA:

Kichik sonni kirit : 2

Katta sonni kirit : 100000

Kichik son : 2 ...

Kichik son :33335 katta son : 33334

break va continue operatorlari
Ko pincha siklning navbatdagi iteratsiyasiga sikl tanasidagi boshga operatorlar (navbatdagi

operatorlar) bajarilmasdan turib o'tish zaruriyati tug'iladi. Bunday holatlarda continue
operatori go’llaniladi. Bundan tashqari, siklni bajarilishi sharti ganoatlantirilganda ham, gator
hollarda undan chigib ketish zaruriyati paydo bo'ladi. Bu holda esa break operatori ishlatiladi.
Bunday operatorlarni qo’llanilishiga quyidagi keltirilgan.

break va continue operatorlarining qo’llanilishi

include <iostream.h>
int main ()
{
unsigned short kichik ;
unsigned long katta;
unsigned long dgadam;
unsigned long magsad ;
const unsigned short MaxKichik = 65535;
cout<< “Kichik nomerni kiriting:”;
cin >>kichik ;
cout<< “Katta nomerni kiriting :’’;
cin >>katta ;
cout<<“Qadam giymatini kiriting:’’;
cin >>gadam ;
cout<<“Magsadli kattalik giymatini kiriting:;
cin >> magsad ;
cout << “\n”;
while (kichik<katta && katta>0 &&
kichik<MaxKichik)
{
kichik++ ;
if (kichik%gadam==0)
{
cout << “gadam:” << kichik << endl ;
continue ;

}
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if (katta==magsad) //Maxcaniu HyKTara
// tengligini tekshirish
{
cout << “Magsadga erishildi !;
break;
}
katta -= 2;
}
cout<< “\n Kichik son:” << kichik <<
<<“ katta son:”<< katta << endl ;
return 0;
}
NATUA:

Kichik sonni kiriting: 2

Katta sonni kiriting: 20

Qadam giymatini kiriting: 4

Magsadli kattalik giymatini kiriting: 6

Qadam :4
Qadam: 8

Kichik son : 10 Katta son:8

while (true) konstruksiyasini qo llanilishi

Siklning navbatdagi iteratsiyasiga o'tishda shart sifatida C++ tilida sintaksisi bo’yicha
to'g'ri bo’lgan ixtiyoriy ifoda gatnashishi mumkin. Bunda shart «to g ri» bo’lsa sikl
bajarilaveradi. Cheksiz sikllarni tashkil etish uchun shart sifatida true mantiqiy o zgarmas
go llaniladi. Bu quyidagi misolda ko rsatilgan.

while operatorini go'llashga oid yana bir misol

#include <iostream.h>
int main ()

{

int counter = 0 ;
while (true)

{

counter++ ;

if (counter>10)

break ;

}
cout<<“counter:”<<counter << ‘\n ‘' ;
return 0 ;

HATIJA:
Counter: 11
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do..while konstruksiyasi yordamida sikl tashkil etish

Ayrim hollarda while operatori yordamida sikllarni tashkil etishda uning tanasidagi
amallar umuman bajarilmasligi mumkin. Chunki sikIni davom etish sharti har bir iteratsiyadan
oldin tekshiriladi. Agarda boshlang’ich berilgan shart to g ri bo’Imasa sikl tanasining birorta
operatori ham bajarilmaydi. while sikli tanasidagi amallar bajarilmay qolishi

# include <iostream.h >
int main ()
{
int counter ;
cout << “How manu hellos ?:”;
cin >> counter ;
while (counter>0 )
{
cout << “Hello ! g’'n”;
counter -- ;
}
cout<<“Counter is OutPut ;” << counter ;
return O0;

}

HATIJA:

How manu hellos ? : 2
Hello !

Hello !

counter is OutPut : O
How manu hellos ? : O
counter is OutPut : O

do..while konstruksiyasining qo llanilishi
do..while konstruksiyasida sikl sharti uning tanasidagi operatsiyalar bir marta

bajarilgandan so'ng tekshiriladi. Bu sikl operatorlarini hech bo’Imaganda bir marta bajarilishini
kafolatlaydi.

do...while konstruksiyasining go’llanilishi
# include <iostream.h>
int main ()
{
int counter;
cout<<“How manu hellos ?”
cin >>counter;
do
{
cout << “hello g’'h” ;
counter --;
}
while (counter>0)
cout << “Counter is :” << counter <<endl ;
return 0 ;

}
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HATUA :
how manu hellos ? 2

hello

hello

Sounter is : O

How manu hellos ? 0
Hello

Counter is: - 1

Ushbu misolda while operatorining umumiy ishlash prinsipi keltirilgan.
# include<lostream.h>
# include<conio.h>
main()

int agl,b; clrscr();
while (a<q10)

{

bg2*(aQ5);

cout <<” aq”’<<b<<endl;

aQqQ;

¥
getch();
¥

Sharti keyin tekshiriladigan sikl operatori.
Uning umumiy ko rinishi quyidagicha:
do
operator(lar);
while (mantiqiy ifoda);

Bu yerda xam sharti avval tekshiriladigan sikl operatori kabi qoidalarga amal gilinadi,
ya’ni shartli ifoda giymati 0 ga teng bo'lgan holda do while sikli o'z funksiyasini to xtatadi.
while sikli uchun bo’lganidek do while sikli uchun xam quyidagi sikldan chigish holatlarini
keltirish mumkin:

v' Shartli ifoda 0 ga teng bo’lgan holda;
v Sikl ichida break operatoriga duch kelganda;
v" Sikl ichida return operatori bajarilganda.

Masalan : ygsinx funksiyani hisoblash dasturini tuzish kerak bolsin. Bu yerda hq0,1 deb
olinsin.

#finclude<siostream.h>

#include<conio.h>

#finclude<math.h>

main ()

{float x=1, y; clrscr();

Do

{yasin(x);
Cout <<” x va u ning giymatini kiriting“\n;
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X=+0.1;}
while (x<=2);
getch ()

}

2- misol.

#include<iostream.h>
main ()
{
int n;
do
cin >>n;
while (n!=20);
}

Izox : dastur bajarilishi klaviaturadan 20 sonini kiritguncha xisoblash davom
etadi. Bu yerda !g belgisi teng emas degan ma 'noda ishlatiladi.

for operatori
while operatori yordamida sikllarni tashkil etishda 3 ta zaruriy amallar: sikl
0 zgaruvchisiga boshlang’ich giymat berish, har bir iteratsiyada siklni davom etish sharti
bajarilishini tekshirish va sikl 0" zgaruvchisi giymatini o zgartirishni bajarishimiz kerak.
while operatorining ishlatilishiga yana bir misol.

# include < ilostream. h>
int main ()

{

int counterqgO;

while (counter <5)

{

counterQQ ;

cout << “Looping!”

}

cout << “g’n Counter:” << Counter << “\n”;
return 0;

}

NATHA:

Looping! Looping! Looping! Looping! Looping!
Counter: 5
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Misol: yqgcos x funksiyasi xisoblansin. Bu yerda dxq 0,2 deb olinsin.
# include<iostream.h>
# include<math.h>
main()
{ float x,y; clrscr();
for(x=2; x<=3; x+=0.2)
{y=cos(x); }
getch();
}
{Siklik jarayonlar}
#include <iostream.h>
#include <math.h>
using namespace std;
void main()
{ double p,s=0,f1,f2,n,m;
for(n=1;n<=4;n++)
{ p=1; for(m=1;m<=5;m++)
{f1=sqgrt(abs(exp(m*log(n))+exp(n*log(m))));
f2=exp(m*log(n))+exp(n*log(m));
p=p*(f1/f2);
}

}
cout<<"Natija : \n";
cout<<"s= "<<s<<endl;
}
for operatori siklni ishlashi uchun zarur bo"ladigan uchta operatsiyani o0°zida birlashtiradi.
Bu operatsiyalarni gisqgacha quyidagicha xarakterlash mumkin: boshlang’ich giymatni
o zlashtirish, shartni tekshirish, sikl schyotchigini giymatini oshirish. for operatori ifodasidagi
gavsning ichida shu uchchala operatsiyani amalga oshiruvchi ifodalar yoziladi. Qavs ichidagi
ifodalar nugtali vergul orqali ajratiladi.
for siklining birinchi ifodasi sikl schyotchigiga boshlang’ich giymatni ozlashtiradi.
Schyotchik — to"g ridan—to'g'ri for siklida ¢’lon gilinadigan va giymat o zlashtiriladigan butun
sonli o'zgaruvchidir. C++ da bu o'rinda schyotchikka giymat beradigan ixtiyoriy ifoda
yozilishiga imkon berilgan. for siklining ikkinchi parametrida siklni davom etish sharti
aniglanadi. Bu shart while konstruksiyasining sharti bajaradigan vazifani amalga oshiradi.
Uchinchi parametrda esa sikl schyotchigi qiymatini o zgartiruvchi (oshiruvchi  yoki
kamaytiruvchi) ifoda yoziladi. for siklidan foydalanishga misol. for siklining o llanilishiga.
#include< iostream. h>
int main ()
{
int counter;
for (counter=0 ; counter<b5; counter++ )
cout<< “Looping!”;
cout<< “\n Counter:” << counter<< “.\n”;
return 0;

}

S=s+p;

NATUA:
Looping! Looping! Looping! Looping! Looping!
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Counter: 5
for operatori uchun murakkab ifodalarni berilishi

for sikli dasturlashning kuchli va qulay instrumentidir. for operatorida siklni o°zaro
bog’lig bo’Imagan parametrlar (boshlang’ich giymat o zlashtirish, bajarilish sharti va gadam) ni
go llanilishi sikl ishini boshgarishda juda yaxshi imkoniyatlarni ochib beradi.
for sikli quyidagi ketma—ketlikda ishlaydi.
1.Sikl schetchigiga boshlang ich giymat o zlashtiriladi.
2.SiklIni davom etish shartidagi ifoda giymati hisoblanadi.
3.Agarda shart ifodasi true giymat gaytarsa oldin sikl tanasi bajariladi, keyin esa sikl
schyotchigi ustida berilgan amallar bajariladi.
Har bir iteratsiyada 2 — va 3 — gadamlar takrorlanadi.

For operatorining umumiy strukturasi quyidagicha:
For (K<boshlang ich giymat; < shart > ;< gadam>)
Bu yerda boshlang ich giymat parametrning boshlang ich
giymati bo ' lsa, u xolda
i=0; i =1yoki i =n bo’lishi mumkin.
< shart > - parametrning boshlang ich giymati bilan oxirgi
giymati solishtiriladi.

Masalan: i<gn; i<n; i< n va x.k.

< gadam> o zgarish gadami. Masalan : 1+=1l; i++; i +i=1 vaxk
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4, LABORATORIYA ISHI
Takrorlanuvchi strukturali dasturlar tuzish

Topshirig:Quyidagi ifodalarni xisoblash dasturini tuzig
Hisobotda quyidagilar bo’lishi kerak:

1) Variantingaz sharti

2) Dastur matni

3) Hisob natijasi (Monitordan ko chirib oling)

10 1 15 R3 15 10 RI+1
1. — ; ;
a)én?” b);R4+3R2+e'R’ 2 QI;IR4+3'*R+E_R
4 R*+[R-2 18 4 R-m+R™+2

> )Zn3(n+1) )Z INR+3R 9 2.2

=~ IhR+3m

7 R+1 _ 3 R+3
3')Z(Zn+1)3’ b)Y i O[> s

cmSinR+e™™ +1 ra o R7+3R+1

10 RR+1 10 10 (R+1)I +4
.2 )ZR(R )’ b)z 2 L (R+1)" ° ;H(—l)Ms(—l)‘nR

o 5 (100-R)? (-1)' cos(i+R)+5
5.a i — ; C
)mlm m+a’ ZIgR+5R )Z_l:; 5i+7 R +i R
' N ran+1’ i+ 27i+7 R cosi+1)°%-R™
_ (-1 -7 B ¥ (- cos(i+R)+5
7.a) m!Q7; b ; c
) miQ )Zl+|+| );RZ; 5i+7 " +i R
2 10n-8 S| i"+4m+e™
8.a) (mQL)!; ;7 C e
) (mQ1) )Zlon ~3n+8’ ),Z_l:mz_i }

R+m®+e™+9
Log, R+ (mR)®

10 n2+97n 7 . . 17 5
s.a)]] -+ 0. (2i+51+9) > ]

n=1 €  +0N i=1 R=1 m=1 \

10 9 n 10 2
LA n2 + Il n? +3n+10 ZZ\/Tg(R+m) +10R
n=1

e " 1 2/N? +7n+91 mma R+mT +e”
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0 n? 9“ o1 | 17411
-a)H . 201 | SRaE C)F[Z{e +4-mj|

na NT+1 i=1 m=1

'+|+12 10 9 7 34
.a)H ZSR;I C)Z;H\/ m n+34

+e 1R +5R+12 n=1 m +12
-D™/m 2 i —i*™—i%+13
. ; C t
)Hn +5n+7 )mZ; 272m )1:[ Hgm +m® +im+13

19 2 6 14 3 2 m—i
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Nazorat savollari

Takrorlanuvchi hisoblash jarayoni deb ganday jarayonga aytiladi?

Takrorlanuvchi hisoblash jarayonlarini algoritmi ganday gismlarni o'z ichiga oladi?
Takrorlanuvchi jarayon tanasi va takrorlanish o zgaruvchisi hagida tushuncha bering.
Takrorlanuvchi hisoblash jarayonlari algoritmlarining turlari.

Sharti avval tekshiriladigan takrorlanish jarayonlarini tashkil gilish.

Sharti keyin tekshiriladigan takrorlanish jarayonini tashkil qgilish.

Parametrli takrorlanish jarayoni.

Murakkab takrorlanish jarayonlari.
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