
Ëåêöèÿ 3. Óïðàâëÿþùèå êîíñòðóêöèè:

âåòâëåíèå è öèêë.

Åâãåíèé Ëèíñêèé



Âûðàæåíèÿ

int a = 3;

int b = 5;

int c = 8;

int d = 0;

Àðèôìåòè÷åñêîå âûðàæåíèå: ðåçóëüòàòîì âû÷ñèëåíèÿ ÿâëÿåòñÿ
÷èñëî.

(b * b - 4 * a * c) / (2 * a)

Ëîãè÷åñêîå âûðàæåíèå: ðåçóëüòàòîì âû÷èñëåíèå ÿâëÿåòñÿ èñòèíà
(true) èëè ëîæü (false).

a > b // false

a >= b // false

a < b // true

a <= b // true

a == b // false (ïðîâåðêà íà ðàâåíñòâî)

a != b // true (ïðîâåðêà íà íåðàâåíñòâî)
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Âåòâëåíèå if - I

Ïðîñòåéøèé ñëó÷àé.

if (ëîãè÷åñêîå âûðàæåíèå) {

êîä

}

Êîä âûïîëíèòñÿ, òîëüêî åñëè ëîãè÷åñêîå âûðàæåíèå âû÷èñëèòñÿ
(ãîâîðÿò �âåðíåò�) êàê true.

int a = 4;

if (a % 2 == 1) {

printf("%d is odd number\n", a);

}

Çàäà÷à: âûâåñòè ôðàçó, åñëè ÷èñëî íå÷åòíîå
NB: ïåðåä âëîæåííûìè èíñòðóêöèÿìè ïðèíÿòî ñòàâèòü îòñòóï äëÿ
÷èòàåìîñòè ïðîãðàììû!
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Âåòâëåíèå if - II

Çàäàíà àëüòåðíàòèâíàÿ âåòêà.

if (ëîãè÷åñêîå âûðàæåíèå) {

êîä

}

else {

êîä

}

Êîä áëîêà else âûïîëíèòñÿ, åñëè ëîãè÷åñêîå âûðàæåíèå âåðíåò false.

int a = 0;

scanf("%d", &a);

if (a % 2 == 1) {

printf("%d is odd number\n", a);

}

else {

printf("%d is even number\n", a);

}

Çàäà÷à: âûâåñòè îäíó ôðàçó, åñëè ÷èñëî íå÷åòíîå, è äðóãóþ ôðàçó �
åñëè ÷èñëî ÷åòíîå.
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Âåòâëåíèå if - III

Çàäàíû íåñêîëüêî àëüòåðíàòèâíûõ âåòîê ñ ïðîâåðêîé
äîïîëíèòåëüíûõ óñëîâèé.

if (ëîãè÷åñêîå âûðàæåíèå) {

êîä

}

else if (ëîãè÷åñêîå âûðàæåíèå) {

êîä

}

// áëîêîâ else if ìîæåò áûòü íåñêîëüêî

else if (ëîãè÷åñêîå âûðàæåíèå) {

êîä

}

else {

êîä

}

Âûïîëíèòñÿ òîëüêî îäíà èç âåòîê (åñëè íè îäíà âåòêà if/else if íå
âåðíåò true, òî else).
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Âåòâëåíèå if - III

int a = 3;

int b = 5;

if (a > b) {

printf("max is %d\n", a);

}

else if (a < b) {

printf("max is %d\n", b);

}

else {

printf("a and b are equal\n").

}

Çàäà÷à: âûâåñòè ìàêñèìàëüíîå ÷èñëî èç ÷èñåë a è b, âûâåñòè ôðàçó
åñëè îíè ðàâíû.
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Âëîæåííîñòü

I Îäíè âåòâëåíèÿ ìîæíî âêëûäâàòü â äðóãèå.
I Åñëè â áëîêå êîäà îäíà èíñòðóêöèÿ, òî ñêîáêè { } ìîæíî

îïóñòèòü.

int a = 3, b = 5, c = 7, m = 0;

if (a >= b) {

if (a >= c)

m = a;

else

m = c;

}

else {

if (b >= c)

m = b;

else

m = c;

}

printf("%d\n", m);

×òî äåëàåò ïðîãðàììà?

1 Âûâîäèò íà ýêðàí ìàêñèìóì èç 3 ÷èñåë.
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Öèêë c ïðåäóñëîâèåì while

Öèêë áóäåò âûïîëíÿòüñÿ ñíîâà è ñíîâà, ïîêà ëîãè÷åñêîå âûðàæåíèå
ðàâíî èñòèíå.

//öèêë ñ ïðåäóñëîâèåì

while (ëîãè÷åñêîå âûðàæåíèå) {

êîä

}

int i = 0;

while (i <= 10) {

printf("%d", i);

i = i + 1;

}

Çàäà÷à: âûâåñòè ÷èñëà îò 0 äî 10.
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Öèêë c ïðåäóñëîâèåì while

int i = 0;

int sum = 0;

while (i <= 10) {

sum = sum + i;

i = i + 1;

}

printf("%d", sum);

Çàäà÷à: âûâåñòè ñóììó íå÷åòíûõ ÷èñåë 0 äî 10.
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Öèêë c ïðåäóñëîâèåì while

int res = 1, i = 1;

int x = 3;

int p = 8;

while (i <= p) {

res = res * x;

i = i + 1;

}

printf("%d", res);

×òî äåëàåò ïðîãðàììà?

1 Âîçâîäèò ÷èñëî x â ñòåïåíü p
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Öèêë c ïðåäóñëîâèåì while

Çàäà÷à: âûâåñòè ðàçðÿäû ÷èñëà íà îòäåëüíûõ ñòðîêàõ.
Ïîäçàäà÷è:

I Êàê âûäåëèòü îäèí ìëàäøèé ðàçðÿä? digit = n%10

I Êàê �îòðåçàòü� îäèí ìëàäøèé ðàçðÿä? n = n/10

I Êàê äîëãî ïîâòîðÿòü øàãè? ïîêà ÷èñëî íå ñòàíåò ðàâíî 0.
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Öèêë c ïðåäóñëîâèåì while

Çàäà÷à: âûâåñòè ðàçðÿäû ÷èñëà íà îòäåëüíûõ ñòðîêàõ.

int n = 153;

int digit = 0;

while (n != 0) {

digit = n % 10;

printf("%d\n", digit);

n = n \ 10;

}

Åñòü ëè n, íà êîòîðîì îòðàáîòàåò íåêîððåêòíî?

1 Åñëè n == 0, òî íè÷åãî âûâåäåíî íå áóäåò
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Öèêë c ïîñòóñëîâèåì do while

Öèêë âûïîëíèòñÿ õîòÿ áû 1 ðàç, ò.ê. óñëîâèå (ëîãè÷åñêîå
âûðàæåíèå) ïðîâåðÿåòñÿ â êîíöå.

do {

êîä

} while(óñëîâèå);

int n = 153;

int digit = 0;

do {

digit = n % 10;

printf("%d\n", digit);

n = n \ 10;

} while (n != 0)
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while + if

Óïðàâëÿþøèå êîíñòðóêöèè ìîæíî êîìáèíèðîâàòü.
Çàäà÷à: îïðåäåëèòü, ÿâëÿåòñÿ ëè ÷èñëî n ïðîñòûì.
Àëãîðèòì:

I äåëèòü ÷èñëî n íà âñå ÷èñëà îò 1 äî n.

I ïîäñ÷èòàòü, ñêîëüêî ðàç ðàçäåëèòüñÿ íàöåëî (îñòàòîê ðàâåí 0).

I åñëè ðàçäåëèëîñü íàöåëî, òîëüêî äâà ðàçà � ÷èñëî ïðîñòîå.
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while + if

int n = 153;

int count = 0;

int i = 1;

while (i <= n) {

if (n % i == 0)

count = count +1;

i = i + 1;

}

if (count == 2) {

printf("%d is prime \n", n);

}

Åñòü ëè n, íà êîòîðîì îòðàáîòàåò íåêîððåêòíî?

1 Åñëè n == 1, òî íè÷åãî âûâåäåíî íå áóäåò
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while + if

int n = 153;

int count = 0;

int i = 1;

if (n == 1) {

count = 2;

}

else {

while (i <= n) {

if (n % i == 0)

count = count +1;

i = i + 1;

}

}

if (count == 2) {

printf("%d is prime \n", n);

}

Q: êàê ýòó ïðîãðàììó ìîæíî óñêîðèòü?
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Öèêë ñî ñ÷åò÷èêîì

int i;

for (i = 0; i < 10; i = i + 1) {

// êîä

}

Ýòè äâà öèêëà àíàëîãè÷íû.

int i;

i = 0;

while (i < 10) {

// êîä

i = i +1;

}
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Öèêë + Öèêë

Çàäà÷à: âûâåñòè òàáëèöó óìíîæåíèÿ.

int i, j;

for (i = 1; i < 10; i = i + 1) {

for (j = 1; j < 10; j = j + 1) {

printf("%d ", i * j);

}

printf("\n");

}

Äëÿ êàæäîãî øàãà âíåøíåãî öèêëà ïî i âûïîëíÿåòñÿ 9 øàãîâ
âíóòðåííåãî öèêëà ïî j.
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