CTPYKTYPH TA IHLII ITOXIAHI THUIIHU

[lutanuga 4.3.




[loxiAHUM THUII: CTPYKTYypa

" IMIHHI muny cmpyKkmypu No€JHYIOTb Pi3HOTUIIHI 3Ha4Y€eHHS, IpeACTaBJIeHH] Y BUTVIAA]
es1leMeHmia (nosie) cmpykmypu.

= OroJiolIeHHS CTPYKTYPH BiZIOYBAETHCA 3a AOMOMOT 0K KJIKYOBOTO CJI0Ba struct:

struct stuff'{
int number;
char code[4]; code[0] - - - - - - — - code[3]
float cost; | I | I || |
}; number code[4] cost

OnucyeTbCcs CTPYKTYpa, yTBOPEHA 3 LIiIJIOUHCENIbHOI 3MiHHOI, CHMBOJIBHOTO MacuBy Ta 3MiHHOI Tuny float.

= Takul OIHC He CTBOPIOE GAKTUYHOTO 00’EKT aHUX, IPOTe MOKa3y€E CKJIaJ0Bi YaCTUHU TAaKOI'0 00 EKTY.
3

JeckpunTop stuff He € 060B’A3KOBUM, OyJe BUKOPUCTOBYBAaTUCh oroJiouieHHs: struct stuff library;

3minHa library orosionieHa 3 TUIIOM CTPYKTYPH, AKMH BUKOPUCTOBYE CXeMy CTPYKTypH stuff.
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JlemoHcTpaninHui npukaaj (PyHKIiss BUBOAY)

#include <stdio.h>
#include <string.h>

#define MAXTITL 41
*

/

#define MAXAUTL 31
name + 1 */

struct book { [* structure template: tag is book
char titlef MAXTITL];
char author{M AXAUTL];
float value;

I [* end of structure template |

ramming Language
er the author.

1 Prata

er the wvalue.

ramming Language by Stephen Prata: $
1 Prata: "C Programming Language"

/[* maximum length of title + 1

[* maximum length of author's

i

int main(void)

{

struct book library; /* declare library as a book variable */

printf("Please enter the book title.\n");
s_gets(library:title, MAXTITL); /* access to the title portion */
printf("Now enter the author.\n");
s_gets(library.author, MAXAUTL);
printf("Now enter the value.\n");
scanf("%f", &library.value);
printf("%s by %s: $%.2f\n" librarytitle,

library.author, library.value);
printf("%s: \"%s\" ($%.2f)\n", library.author,

library:title, library.value);
printf("Done.\n");

return O;




KomMmeHTapil A0 nmporpaMmu

char * s_gets(char * st, int n)

!

char * ret_val;
char * find;

ret_val = fgets(st, n, stdin);
if (ret_val)

{

find = strchr(st, \n'); // look for newline

= Jlig oCTyIy 40 OKpPEMHUX €JIEMEHTIB CTPYKTYPU
CJIYTYE omepaliis KpankH (.), abo onepaitiis
HaJIEXKHOCTI CTPYKTYPi.

* Hanpukiag, library.value - e esiemeHT value cTpyKTypu
library.

* AHasioriyHo, KOHCTPYKIis library.title BHKOPHCTOBYETbCA
TOYHO TaK >Ke, 1K MaCUB 3Ha4eHb TUIy char.

if (find) /[ if the address is not NULL,
*find ="\0'; // place a null character there
else
while (getchar() = "\n')
continue; /[ dispose of rest of line

J

return ret_val;
}
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OroJionieHHA CTPYKTYPH

= [Ipu oroJionieHHi 3MiHHOI THUIY CTPYKTYPH abJI0H struct book Bifirpa€e Ty » poJib, 1110 i cJ10Ba
int a6o float y 6i/1b1lI NPOCTHUX OTOJIOIIEHHSIX.

= struct book doyle, panshin, *ptbook ;
* KoXHa 3MiHHa doyle i panshin Tuny cTpykTypu OyZie MaTH TpU YacTHHU: title, author, value.

* QOroJiouleHHs CTPYKTYypHu book cTBOpHO€E HOBUU THUII 3 HA3BOMK struct book.
= 3 TOYKM 30py KOMIT'IOTepa oroJioieHHsa struct book library;

" € CKOpOYEHUM BapiaHTOM OTI0JIOIIEHHS

struct {
char title [MAXTITL] ;
char author [MAXAUTL] ;
float wvalue;

} library;
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CTpykTypu i typedef

= KUIFO4OBe CJIOBO typedef BHUKOPHUCTOBYETBCA AJIA HaZldBaHHHA aJIbTepHaTI/IBHOT Ha3BHU IJId THUILY.

* Hanpuknag, typedef unsigned char BYTE;
» JloctynHi orosomeHHs Buagy BYTE bl, b2;

= Mo>Ha BUKOPHUCTOBYBATH AJId BUSHAYECHHA IMeH KOPpHUCTYBAllbKHUX TUIIIB AaHHUX.

= JleckpunTop OyAe NOTPibeH, AKILO 1abJ0H CTPYKTYPH Oy/le 3aCTOCOBYBATHUCH KiJibKa pa3iB abo BUKOPHUCTOBYEThLCS
aJbTePHATUBHMM BapiaHT OroJIolIeHHA 3a JonoMoromw typedef

typedef struct Books {
char title[50];
char author[50];
char subject[100];
int book_ id;

} Book;

Book book;
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[Hiia/Ti3alig CTPYKTYP

* BUKOPUCTOBYETbCA CUHTAKCUC, aHAJIOTTYHUH [0 iHiliasi3alil MacUBIB:
struct book library = {
"The Pirate and the Devious Damsel",
"Renee Vivotte",

1.95
5

» V crangapti C99 nepeabadeHi BUijieHi iHiliasizaTopu CTpyKTyp (MOPsSIA0OK eJIEMEHTIB
He BaXKJIUBUH)

struct book gift = { -value = 25.99,
.author = "James Broadfool",
title = "Rue for the Toad" } ;
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MacuBH CTPYKTYp (Ha NpUKJIaAi 6i6/1i0TeKH KHUT)

int main(void)

{
struct book library] MAXBKS]; /* array of book structures */
int count = 0;
int index;

printf("Please enter the book title.\n");

printf("Press [enter] at the start of a line to stop.\n");

while (count < MAXBKS &8& s_gets(library|count|title, MAXTITL) != NULL && library[count].title[0] != "\0) {
printf("Now enter the author.\n");
s_gets(library|count|author, MAXAUTL);
printf("Now enter the value.\n");

scanf("%f", &library[count++].value); Bupas s gets(library/count/title, MAXTITL) 3uumye
while (getchar() = \n') psA00K HA368U KHU2U;
continue; /* clear input line *| IIputimae 3navenns NULL, akujo gyHkyia s_gets()
if (count < MAXBKS) HAMA2aEMbCS NPOYUMAMmMu CUMB0J1, HACMYNHULL NiCAs
printf("Enter the next title.\n"); Mapkepy KiHysi patiny.

J
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[IpoagoBXKeHHHA JIICTUHTY Ta BUBIJA MporpaMu

if (count > 0)
t
printf("Here is the list of your books:\n");
for (index = 0; index < count; index++)
printf("%s by %s: $%.2f\n", library|index].title,
librarylindex].author, library[index|value);

§

else
printf("No books? Too bad.\n");

return O;

N C\Users\spuasson\AppData\Local\ Temp\Rar$D1a0.878\manybook.exe
er the book title.

er] at the start of
~amming
enter the author.

is the list of your books:
C programming by Prata: $2
Pure Python by Lubanovic:



OroJiolmieHHsI MaCUBY CTPYKTYP Ta iAeHTUPIKaALIA NOTOo
eJIeMeHTIB

HasBaHwe KHuru AgTOp LieHa kHurn

" YV npukaaji:
» struct book library [M AXBKS]; library[0] library([0].title | library[0].author | library[0].value

» Jlng ineHTHUdikalii eeMeHTIB
MacCHBY CTPYKTYP 3aCTOCOBYIOThCA
Ti K IpaBWJIa, 1110 U [0
IHAUBIAYaJIbHUX CTPYKTYP:

= library[Ol.value
= library[4]title

= library[2]title[4] | | Onepaluvls:l TONKM

library[1] library[1l].title | library[l].author | library[1].value

library[2] library[2].title ‘ library [2] .author | library(2].value
I

library[99] library[99].title |library[99].author | library[99].value

char array([40] char array[40] Tvn float
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BkiageHi cTpykTypu (0AHA CTPYKTypa MiCTUTB iHIILY
BCepelHi)

// friend.c -- npumep BJIOXEHHOM CTPYKTYPH

#include <stdio.h> Hexai lleina Iipocki cTBoproe
#define LEN 20

const char * msgs[5] = CTPYKTYPY 3 iHpopMaliiero npo
l CBOIX Apy3iB.

" BJ‘IaPOIIapIO BAC 34 uyngeCHO npOBene}{Hbﬂz Beuep, ", n OAHI/IM 3 ‘{JIeHiB CprKTypH € iM’H

"Bul ONHO3HAYHO NpoaeMoHCTpupoBaau, 4to ", JipyTa, mpejcTaBJeHe CTPYKTYPOIO
"apjAaeT CoOOK OCOORIM TUM MyXUYMHEI. Mul ofA3aTesIbHO ONOJDKHEI BCTPEeTUTBCA", 3 OKpeMHMHU 3alUucaMu AJs iMeHi
"3a BOCXUTUTEJIbHEM YXUHOM C ", Ta Npi3BUIlA.

" 1 Becesio npoBeCcTU BpeMmA."

}:

struct names | // nepBasa CTpPyKTypa
char first[LEN]; BxyiaseHa cTpykTypa
char last[LEN]; OrOJIOIIYETHCA TaK, AK 1
bi 3BUYarHa 3MiHHA TUIY Int:
struct guy f{ // BTOpPas CTPyKTypa » struct names handle;
struct names handle; // BNOXeHHaA CTPYKTypa

char favfood[LEN];
char job[LEN];
float income;
)i
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[IpoaoBXXEeHHA KOAY

int main(void)

{

struct quy fellow = * OTpuMMaHHA JOCTYNy [0 YJieHa BKJIaAeHOI CTPYKTYpH:

( "Bunnu", "BoHc" }, = printf("/loporoi %s!\n\n", fellow.handle.first);
"3aneyeHHuIMM OMapamu",

"nepcoHanbHebt TpeHep”, * [HTepnperania HactynHa: (fellow.handle).first
68112.00

}i

printf ("Joporon %s, \n\n", fellow.handle.first);
printf ("%s%s.\n", msgs([0], fellow.handle.first);
printf ("%s%s\n", msgs[1l], fellow.job):

printf ("%s\n", msgs(2]):

printf ("%s%s%s", msgs (3], fellow.favfood, msgs(4])):
if (fellow.income > 150000.0)

puts("11"); lloporon bunau,
else if (fellow.income > 75000.0) Bnaronapo Bac 3a YymeCHo NMpOBeNeHHLDI Beuep, BuUiM.
puts("1"); Bbl OOHO3HAYHO NMPOOEMOHCTPUPOBANM, UTO NMEPCOHAJNbHEI TPeHep
else ABJIAET COBOK OCOOBIA TUM MyX4MHEI. Mbl OOA3ATENLHO OOJNXHE BCTPETUTLCA
puts("."); 34 BOCXMTUTENbHEM YXMHOM C 3aneueHHpdy OMapamu U BecCeJsio NpOBeCTU BpeMs.
printf ("\n%40s%s\n ", " ", "Ilo ckopoi BCTpeun,"); Io CKOpO¥ BCTpEUH,
printf ("$40s%s\n", " ", "llenna"): llerna
return 0;
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BkKa3iBHUKH Ha CTPYKTYPH

#include <stdio.h>
#define LEN 20

struct names {
char first[LEN];
char last[LEN];

}:

struct guy {
struct names handle;
char favfood[LEN]) ;
char job[LEN];
float income;

18.11.2020

" [Ipy4rHU BUKOPUCTAHHA BKA3iBHUKIB Y CTPYKTypax:

1) npocTilie MaHiny/0BaTU BKa3iBHHUKAMM Ha MAacHBH NPOCTillle, HiXK CAMUMU
MacvBaMM (HalpPHUKJIaJ, B 3a7ja4i COPTYBaHHs), i3 BKa3iBHUKaMU Ha
CTPYKTYPH YaCTO Ipal0BATH Jierile, HiXK i3 CaMUMHU CTPYKTYpPaAMHU.

2) y IessKUX CTapux peaJsizallisix CTpYKTypa He MOXe IMepeaaBaTUCh SIK
apryMeHT (QyHKIIil, IpOTe BKa3iBHUK Ha CTPYKTYpPy — MOKe.

3) He3BaXKal4YM Ha Te, 1110 CTPYKTYPy MO>KHa MepeiaBaTH B IKOCTi apTyMeHTa,
nepejaya BKa3iBHHUKA 4acTO epeKTHUBHIIIA.

4) 6araTo CKJaJHUX NpeJCTaBJeHb JAHUX 3aCTOCOBYIOTh CTPYKTYPH, SKi
MICTATH BKa3IBHUKU Ha iHIII CTPYKTYPH.
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int main(void)
(
struct guy fellow[2] = { HpOAOB)KeHHﬂ Koay

({ "Bunnmu", "BoHc" },
"3aneyeHHeMM OMapamu",

"MepCOHasbHEl TpeHep", anpec #1: OX7fff5fbffB820 #2: Ox7f£f£5fbf£fB74
68112.00 ykazarens #1l: OX7ff£5fbffB820 #2: Ox7f£f£5fbffB74
), him->income paeHO $68112.00: (*him).lincome paBHO $68112.00
({ "DmaM", "XOkMHC" }, him->favfood paeHO prOHEM ¢puxkace: him->handle.last paBHo CrTioapT

"prbOHsM ¢ppukace”,

]
"penakTop TaGaouna", OroJionieHHS He INPHU3BOANTDb O CTBOPEHHA

HOBOI CTPYKTYPH, IPOTe BKa3iBHUK him Tenep

232400.00 :
\ MOXK€e MMOCUJIaTUCh Ha Oy b-KYy iCHYIO4Yy
} CprKTypy TUIY guy.

' , Hanpuknaaza, skuo barney — cTpyKTypa TUIY gu
struct guy * him; /* yka3aTenb Ha CTpPyKTypy */ . M%H{Haﬂanﬂlfam OnegaTOp A y8uy
printf ("anpec #1: %p #2: 3p\n", &fellow[0], &fellow(l]); * him = &barney;
him = &fellow([0]; /* coofwmaeT yka3aTeNpD, Ha YTO yKa3uBaTk */ " HasBa CTPyKTypH He € BKa3iBHUKOM, Ha Bi/iMiHY

printf("ykazarene #1: %p #2: ¥p\n", him, him + 1); Bi/l MacHBIB.

printf ("him->income paeHo $%.2f: (*him).income paeHOo $%.2f\n",
him->income, (*him).income);

him++; /* ykazaTejJib Ha Clenypuyi CTPYKTypy */

printf("him->favfood paBHo $s: him->handle.last paeHO %s\n",
him->favfood, him->handle.last};

» JlogaBaHH#A 1 10 him npu3BOAUTE J10
JlogaBaHHs 84 (6aiiTa) A0 aagpecH.
» 874, — 8204 = 54,4 = 844:
= names.first — 20 6auiTiB, names.last — 20 6auTiB,
» favfood — 20 6aurTiB, job — 20 6anTiB

return 0; ) .
= jncome — 4 6aiTa.
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JOCTyIl A0 eJIeMEeHTIB CTPYKTYPHU Yepe3 BKa3iIBHUKH

» {Jk 3a momomoroi him orpumaTu 3HaueHHs 4ieHy fellow][0]?

= Memod 1. 3acmocyeaHHs onepayii ->
" him->income JOPIBHIOE barney.income, AKIWO him == &barney

" him->income AOpiBHIOE fellow[0] .income, AKu0o him == &fellow[O]

» Memod 2. fellow/0/income == (*him).income

» Jly>KKHU 000B’I3KOBI, OCKIJIbKH omepallisi «.» MpiopuTeTHilIa, Hi*K «*».
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A 0AaTKOBI MOXKJIMBOCTI CTPYKTYP

= Cy4yacHa MoBa C [j03BOJIsSIE MPUCBOITH OJIHY CTPYKTYPY iHIIIM (110 HEMOXJIUBO 3 MaCHBaMHU).
= [IpaIfto€, HaBiTh SKIIO YJeH BUSABJSETHCS MaCUBOM.
* TakoX CTpYKTypy MOXHa iHiljia/1i3yBaTU IHLIOK CTPYKTYPOIO TOTO X TUILY:
= struct names right_field = {"/Ixeiimc", "Bona';
= struct names captain = right_field; [[iHiniasti3ania CTPyKTypH iHIOK CTPYKTYPOIO

* BKa3iBHUKU HA CTPYKTYPH TAKOX JOMYCKAIOTh BYCTOPOHHIN OOMIiH JAHHUMHM.
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06’eaHaHHA (union)

Structure Union
sztruct Employee { union Employee {
int id; // =mize 1 byte int id; f/ =ize 1 byte
char name; ff =ize 2 byte char name; f/ size 2 byte
float salary; // size 4 byte float salary; // size 4 byte
} el; // =ize of el = 7 byte } el; // size of el = 4 byte

* Hexall NpOBOAXUTHCA ONUTYBAHHS.
» OpHa 3 1iJied — 3anucaTu pict (MM) Ta Macy (Kr) pi3HUX JIIOJIeH.
» Pict - mopsaky 1700mmMm (int), Maca — nopsaaky 74.23Kr.
= [Ipo6GsieMa: OTpUMYEMO ab0 picT, ab0 Macy JJis1 KOXXHOI 0COOM.
= [IpoTe Micle BUAIISETHCS [Jis 000X 3HAYEHD, 1110 BEJle 10 BUTPAT MaM STi.

struct Person { union Person { union Person personl = {1700};
int height; ‘ int height; union Person person2 = {weight=74.23};
double weight; double weight;
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#tinclude <stdio.h>

union PersonUnion {

¥

int height;
double weight;

struct PersonStruct {

¥

int height;
double weight;

138 int main() {

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

union PersonUnion personl union
union PersonUnion person2_union

= {1700};

= {.weight=74.23};

printf("Details of Union\n");

printf("Height of personl_union: %d\n", personl union.height);
printf("Weight of person2_union: %f\n", person? union.weight);
printf("Size of personl_union object: %lu\n", sizeof(personl union));
printf("Size of person2_union object: %lu\n", sizeof(person2 union));
printf("\n");

struct PersonStruct personl struct
struct PersonStruct person2 struct

{1700, 0.0};
{0, 74.23};

printf("Details of Struct\n");
printf("Height of personl_struct: %d\n", personl struct.height);
printf("Weight of person2_struct: %f\n", person2 struct.weight);

printf("Size of personl_struct object: %lu\n", sizeof(personl struct));
printf("Size of person2_struct object: %lu\n", sizeof(person2 struct));

return @;

O6’eAHAHHS VS CTPYKTYpPH

N E\GDisk\[College]\[$&3tom aEroyEpeetpss Ep peryroEwEs |¥3| sromw]\pep 03. Lro7| $3 |

Details of Union
Height of personl_union:
weight of person2_union:

1700
74.230000

Size of personl_union object: 8
Si1ze of person2_union object: 8

Details of Struct

Height of personl_struct: 1700
weight of person2_struct: 74.230000
Size of personl_struct object: 16
Size of person2_struct object: 16

PersonUnion.c




[lepesiyyBaHI TUIIA

» [lepesivyBaHuM (enumerated) THUN CAYTYE AJs OrOJIOIIEHHSI CUMBOJIIYHUX iMeH, 1110
peACTAaBJAATUMYTH L[IJIOYMCEJbHI KOHCTAaHTH.

= 3a A0MOMOTOI0 KJII0YOBOTrO CJI0OBAa €enum MOXHA CTBOPUTHU HOBUHU "TUI"' Ta ONMUCATH MOKJIMBI 3HAYEHHSI.

= KOHCTaHTH enum, 10 CYyTi, MalOTb THUII int;

* [[epesiiuyBaHi TUIM NiABUIIYIOTb PO30ipJUBICTh MPOTrpPaMHU.

= enum spectrum { red, orange, yellow, green, blue, violet };
. spectrum — Ha3Ba JeCKpPHUIITOPa, AKUHN A03B0OJIAE BUKOPHUCTOBYBATH €num spectrum y AKOCTI Ha3BU THUILY.
" enum spectrum color;

" poOUTh color 3MiHHOIO IaHOTO TUIY.

» [lepesniyeHHda B MOBI C MAalOTb MOXJIUBOCTI, AKi He TepeHOoCATHCH B C++.

= Hanpukiag, oneparnid iHKpeMeHTY «++» [0 IepesidyyBaHol 3MiHHOI 3acTOCOBHA B C-Kozji, mpoTe He B C++.
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int c¢;
color = blue;

KoHcTaHTH THIIY enum if (color == yellow)

- = = "

for (color = red; color <= violet; coloc++)

[llo sBAsAIIOTH cobo10 blue i red? Tt

* 3 TEeXHIYHOI TOYKH 30py — KOHCTAaHTH THUIY int.

[lepesiiyyBaHi KOHCTAHTHU JONYCKAOTbLCA TaM e, [ie U [IJIOYUCeJIbHI KOHCTAHTH.

» HanpukJiaJ, B OroJioleHHSIX MacuBIiB ab0 IK MITKH B onepaTopi switch.

= 32 3aMOBYYBaHHAM KOHCTAHTaM Yy IepeJiidyyBaHOMY CIIMCKY IMPUCBOKIOTHCA 3HaYeHH 0,
1,2iT. 4.

= enum Kkids { nippy, slats , skippy , nina , liz };
" nina OTPUMYE 3HAYEHHA 3.

= [[is1i 3Ha4YeHHH JJ1s1 KOHCTAaHT MOKHa OOUpaTH:
= enum levels { low = 100 , medium = 500 , high = 2000 };
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BI/IKOpI/ICTaHHH K/IIOY0BOro CJioBa enum

#include <stdio.h>

#include <string.h> // for strcmp(), strchr()
#include <stdbool.h> // C99 feature

char * s gets(char * st, int n);

enum spectrum {red, orange, yellow, green, blue, violet};

const char * colors[] = {"red", "orange", "yellow", '"green",

#define LEN 30

int main(void)

{
char choice[LEN];

enum spectrum color;
bool color is found = false;

puts ("Enter a color (empty line to quit):");
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[IpoagoBKEHHA KOAY Ta BUBiJ NporpaMu

while (s gets(choice, LEN) != NULL && choice[0] != '\0') { _
- . N Ch\Users\spuasseniAppData\Local Temp\Rar$DIa0.807 enum.exe
for (color = red; color <= violet; color++) { Enter a color (emotv line to GQuit) -
if (strcmp(choice, colors[color]) == 0) { nter a color (empty line to quit):
. blue
color is found = true;
k; :
} S (empty line
} hies = Or: .
if (color_is found) or, please (empty line
switch (color) {
case red : puts("Roses are red."); break;

case orange : puts ("Poppies are orange."); break;
case yellow : puts("Sunflowers are yellow."); break;

case green : puts("Grass is green."); break;
case blue : puts("Bluebells are blue."); break;
case violet : puts("Violets are violet."); break;
}
else

printf ("I don't know about the color %s.\n", choice);
color is found = false;
puts ("Next color, please (empty line to quit):");

}
puts ("Goodbye!") ;

return 0O;



NAKYIO 3A YBATY!
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