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ÒÈÏÎÂÎÉ ÐÀÑ×ÅÒ

ÌÀÒÅÌÀÒÈ×ÅÑÊÀß ËÎÃÈÊÀ È ÒÅÎÐÈß ÀËÃÎÐÈÒÌÎÂ

III ñåìåñòð

Òåìà 1. Îñíîâû ìàòåìàòè÷åñêîé ëîãèêè

Çàäà÷à 1.1.

Èñïîëüçóÿ äèàãðàììû Âåííà, äîêàçàòü òîæäåñòâî.
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Çàäà÷à 1.2.

Â ôèðìå, ðåêëàìèðóþùåé ìîëî÷íûå ïðîäóêòû, ðàáîòàåò N ìåíåäæåðîâ, èç êîòîðûõ
n ðåêëàìèðóþò éîãóðòû,m -ñìåòàíó, k -ñûðû, l - éîãóðòû è ñûðû, q -ñûðû è ñìåòàíó, s -
éîãóðòû, ñûðû è ñìåòàíó. p ìåíåäæåðîâ íå ðåêëàìèðóþò íè îäèí èç ïåðå÷èñëåííûõ âè-
äîâ ïðîäóêöèè. Ñêîëüêî ìåíåäæåðîâ ðåêëàìèðóþò òîëüêî ñûðû? Ñêîëüêî ñîòðóäíèêîâ
ôèðìû ðåêëàìèðóþò ëèáî éîãóðòû, ëèáî ñûðû, íî íå ðåêëàìèðóþò ñìåòàíó? Ñêîëüêî
ìåíåäæåðîâ ðåêëàìèðóþò éîãóðòû è ñìåòàíó? Ñêîëüêî ñîòðóäíèêîâ ðåêëàìèðóþò ëèáî
éîãóðòû, ëèáî ñìåòàíó? Ðåêëàìèðóþò ñìåòàíó, íî íå ðåêëàìèðóþò éîãóðòû?

� N n m k l q s p

1 200 75 100 80 35 30 20 30

2 250 100 75 100 30 20 10 45

3 300 150 100 120 25 15 10 40

4 230 110 90 110 20 30 10 20

5 250 125 115 110 40 30 20 5

6 350 150 135 120 25 25 10 45

7 300 120 125 140 50 20 15 40

8 300 135 150 130 30 25 10 35

9 300 160 100 150 45 45 30 30

10 270 110 135 150 35 40 25 25

11 250 100 85 140 50 20 10 30

12 200 100 100 100 45 30 15 5

13 250 130 100 115 35 40 30 25

14 240 110 90 130 35 40 10 15

15 350 180 140 160 45 30 25 30

16 250 130 125 100 35 15 10 5

17 240 100 110 130 40 35 15 20

18 275 150 140 160 60 50 15 5
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� N n m k l q s p

19 300 135 120 150 45 35 30 55

20 300 135 150 175 40 50 35 10

21 430 110 295 50 25 10 10 20

22 440 150 260 125 40 50 15 5

23 320 125 155 175 85 30 5 10

24 230 140 100 75 30 40 10 15

25 340 165 115 250 115 85 50 15

26 290 170 180 170 70 90 25 5

27 285 125 165 125 50 80 45 25

28 225 85 105 120 40 50 25 15

29 205 125 110 130 75 75 30 10

30 200 110 105 110 45 75 20 10

Çàäà÷à 1.3.

�

1 Íà êàæäîé èç êàðòî÷åê íàïå÷àòàíà îäíà èç áóêâ Ê,Ê,Ê,Î,Î,Î,Ë,Ë,Ü,×,È.

Ñêîëüêî ðàçëè÷íûõ ñëîâ ìîæíî âûëîæèòü èç âñåõ ýòèõ êàðòî÷åê,

ðàñïîëîæåííûõ â ïðîèçâîëüíîì ïîðÿäêå, åñëè:

à) âñå áóêâû íà êàðòî÷êàõ íàïå÷àòàíû ÷åðíûì öâåòîì ?

á) áóêâû íà êàðòî÷êàõ íàïå÷àòàíû ðàçíûìè öâåòàìè?

Ïîä ñëîâîì ïîíèìàåì ëþáóþ ïîñëåäîâàòåëüíîñòü ñèìâîëîâ.

2 Â ãðóïïå ó÷àòñÿ 10 äåâóøåê è 12 þíîøåé. Ñêîëüêèìè ñïîñîáàìè ìîæíî

âûáðàòü íà êîíôåðåíöèþ ñòóäåíòîâ, åñëè íà êîíôåðåíöèþ äåëåãèðóþò :

à) ïÿòü ñòóäåíòîâ?

á) äâóõ ñòóäåíòîâ ðàçíîãî ïîëà?

3 Ñêîëüêî ïÿòèçíà÷íûõ ÷èñåë ìîæíî ñîñòàâèòü èç öèôð 0,1,2,3,4,5

à) ÷åòíûõ ÷èñåë, åñëè öèôðû â çàïèñè ÷èñëà ìîãóò ïîâòîðÿòüñÿ?

á) ÷èñåë, â êîòîðûõ âñå öèôðû ðàçëè÷íû?

4 Íîâîãîäíþþ ãèðëÿíäó ñîñòàâëÿþò èç 5 ñèíèõ, 4 çåëåíûõ è 8 êðàñíûõ ëàìïî÷åê.

à) Ñêîëüêî ðàçëè÷íûõ ïî öâåòó ãèðëÿíä ìîæíî ñîñòàâèòü?

á) Ñêîëüêî ðàçëè÷íûõ ãèðëÿíä ìîæíî ñîñòàâèòü, åñëè íà êàæäîé ëàìïî÷êå

ïîìåùåí íîìåð ?
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5 Èç äåñÿòè ëåãêîàòëåòîâ äëÿ ó÷àñòèÿ â ýñòàôåòå âûáèðàþò 4 ÷åëîâåê.

à) Ñêîëüêèìè ñïîñîáàìè ìîæíî íàáðàòü êîìàíäó?

á) Ñêîëüêèìè ñïîñîáàìè ìîæíî ðàñïðåäåëèòü èõ íà ýòàïàõ ýñòàôåòû?

6 Â ëàáîðàòîðèè ðàáîòàåò 20 ñîòðóäíèêîâ. Ñêîëüêèìè ñïîñîáàìè ìîæíî:

à)íàçíà÷èòü îòâåòñòâåííûõ çà ïðåïàðàòû, çà îáîðóäîâàíèå è çà âûïîëíåíèå

ïðàâèë òåõíèêè áåçîïàñíîñòè ïî 1 ÷åëîâåêó?

á)âûáðàòü 5 ÷åëîâåê íà ïðîôñîþçíóþ êîíôåðåíöèþ?

7 Ñðåäè èãðóøåê â äåòñêîì ñàäó 9 îäèíàêîâûõ êóêîë, 5 îäèíàêîâûõ ìàøèí,

3 îäèíàêîâûõ âåðòîëåòà.

à) Ñêîëüêèìè ñïîñîáàìè ìîæíî ðàçìåñòèòü èãðóøêè íà ïîëêå?

á) Ñêîëüêî ðàçëè÷íûõ âàðèàíòîâ ðàçìåùåíèÿ èãðóøåê íà ïîëêå, åñëè ó êàæäîé

åñòü èíâåíòàðíûé íîìåð?

8 Øêîëüíèê èçó÷àåò 12 ïðåäìåòîâ. Â ïîíåäåëüíèê ó íåãî 6 ðàçëè÷íûõ óðîêîâ.

Ñêîëüêèìè ñïîñîáàìè

à) çàâó÷ ìîæåò ñîñòàâèòü ðàñïèñàíèå íà ýòîò äåíü?

á) øêîëüíèê ìîæåò ñîáðàòü ïîðòôåëü â ïîíåäåëüíèê óòðîì, åñëè åìó

ëåíü çàãëÿíóòü â äíåâíèê, ÷òîáû óòî÷íèòü ðàñïèñàíèå?

9 Ñêîëüêî âñåãî ñóùåñòâóåò ñåìèçíà÷íûõ òåëåôîííûõ íîìåðîâ:

à) â êàæäîì èç êîòîðûõ íè îäíà öèôðà íå ïîâòîðÿåòñÿ?

á) öèôðû â íîìåðå ìîãóò ïîâòîðÿòüñÿ?

Òåëåôîííûå íîìåðà íå ìîãóò íà÷èíàòüñÿ ñ 0, 8 è 9.

10 Íà êàæäîé èç êàðòî÷åê íàïå÷àòàíà îäíà èç áóêâ : À,Í,À,Í,À,Ñ.

à) Ñêîëüêî ðàçëè÷íûõ ñëîâ ìîæíî âûëîæèòü èç âñåõ ýòèõ êàðòî÷åê,

ðàñïîëîæåííûõ â ïðîèçâîëüíîì ïîðÿäêå?

á)Ñêîëüêèìè ñïîñîáàìè ìîæíî âûëîæèòü ñëîâî ¾ÀÍÀÍÀÑ¿?

(êàðòî÷êè ñ îäèíàêîâûìè áóêâàìè íàïå÷àòàíû ðàçíûìè öâåòàìè)?

Ïîä ñëîâîì ïîíèìàåì ëþáóþ ïîñëåäîâàòåëüíîñòü ñèìâîëîâ.

11 Â õóäîæåñòâåííîì ñàëîíå äëÿ îôîðìëåíèÿ äèçàéíà ãîñòèíèöû ïðèîáðåëè

18 êàðòèí. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü 10 êàðòèí, ÷òîáû:
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à) äîñòàâèòü èç ñàëîíà â ãîñòèíèöó?

á) äåêîðèðîâàòü 10 íîìåðîâ, åñëè â êàæäîé êîìíàòå íóæíî ïîâåñèòü

ïî îäíîé êàðòèíå ?

12 Ñêîëüêî øåñòèçíà÷íûõ ÷èñåë ìîæíî ñîñòàâèòü :

à) åñëè öèôðû â çàïèñè ÷èñëà íå ìîãóò ïîâòîðÿòüñÿ?

á) åñëè ÷èñëî íå ñîäåðæèò öèôð 3 è 9 (öèôðû ìîãóò ïîâòîðÿòüñÿ)?

13 Â àðõèòåêòóðíîì áþðî äîìà 3-õ òèïîâûõ ïðîåêòîâ: ¾À¿, ¾Â¿, ¾Ñ¿.

Íà óëèöå äà÷íîãî ïîñåëêà ðàñïîëîæåíî 4 äîìà òèïà ¾À¿, 7 äîìîâ òèïà ¾Â¿

è 2 äîìà òèïà ¾Ñ¿.

à) Ñêîëüêèìè ðàçëè÷íûìè ñïîñîáàìè ìîæíî ðàñïîëîæèòü ýòè äîìà íà óëèöå?

á) Ñêîëüêèìè ðàçëè÷íûìè ñïîñîáàìè ìîæíî ðàñïîëîæèòü ýòè äîìà íà óëèöå,

åñëè êðûøó êàæäîãî äîìà óêðàøàåò îðèãèíàëüíûé ôëþãåð?

14 Â ãîðîäå 20 ðàçëè÷íûõ äîñòîïðèìå÷àòåëüíîñòåé. Çà îäèí äåíü ïðåáûâàíèÿ

â ýòîì ãîðîäå òóðèñòè÷åñêàÿ ãðóïïà ìîæåò ïîñåòèòü 5 ðàçëè÷íûõ ìåñò.

Ñêîëüêèìè ñïîñîáàìè ìîæíî:

à) âûáðàòü äîñòîïðèìå÷àòåëüíîñòè äëÿ îñìîòðà ãðóïïîé?

á) ñîñòàâèòü ìàðøðóòíûé ëèñò äëÿ âîäèòåëÿ àâòîáóñà,ñîïðîâîæäàþùåãî ãðóïïó?

15 Ñêîëüêèìè ñïîñîáàìè ìîæíî ðàññòàâèòü íà êíèæíîé ïîëêå

à) äåñÿòèòîìíèê ×åõîâà?

á) òðè îäèíàêîâûå êíèãè Òîëñòîãî, äâå îäèíàêîâûå êíèãè Ëåðìîíòîâà è

7 îäèíàêîâûõ êíèã Äîñòîåâñêîãî?

16 Íà êàæäîé èç êàðòî÷åê íàïå÷àòàíà îäíà èç áóêâ : Ê,Ê,À,À,Ä,Ó.

à) Ñêîëüêî ðàçëè÷íûõ ñëîâ ìîæíî âûëîæèòü èç âñåõ ýòèõ êàðòî÷åê,

ðàñïîëîæåííûõ â ïðîèçâîëüíîì ïîðÿäêå?

á) Ñêîëüêèìè ñïîñîáàìè ìîæíî âûëîæèòü ñëîâî ¾ÊÀÊÀÄÓ¿

(êàðòî÷êè ñ îäèíàêîâûìè áóêâàìè íàïå÷àòàíû ðàçíûìè öâåòàìè)?

Ïîä ñëîâîì ïîíèìàåì ëþáóþ ïîñëåäîâàòåëüíîñòü ñèìâîëîâ.

17 Â ìàñòåðñêîé Äåäà Ìîðîçà 20 ðàçëè÷íûõ ïîäàðêîâ. Ñêîëüêèìè ñïîñîáàìè

îí ìîæåò îòîáðàòü 9 ïîäàðêîâ äëÿ òîãî, ÷òîáû:
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à) ïîëîæèòü èõ â ìåøîê?

á) ðàçäàòü äåâÿòè ðåáÿòàì?

18 Â ñïîðòèâíîì êëóáå çàíèìàþòñÿ 10 ëåãêîàòëåòîâ è 7 ãèìíàñòîâ.

Ñêîëüêèìè ñïîñîáàìè ìîæíî íàáðàòü êîìàíäó, åñëè:

à) â êîìàíäó ìîæíî âêëþ÷èòü òðåõ ëþáûõ ñïîðòñìåíîâ?

á) êîìàíäà ñîñòîèò èç äâóõ ñïîðòñìåíîâ, çàíèìàþùèõñÿ

ðàçëè÷íûìè âèäàìè ñïîðòà?

19 Â øêîëüíîé ëàáîðàòîðèè 3 îäèíàêîâûõ òðàíçèñòîðà, 6 îäèíàêîâûõ ðåçèñòîðîâ,

2 ëàìïî÷êè è îäèí áëîê ïèòàíèÿ.

à) Ñêîëüêî ðàçëè÷íûõ ñõåì, ñîäåðæàùèõ ýòè ýëåìåíòû, ìîæíî ñîñòàâèòü?

á) Ñêîëüêî ðàçëè÷íûõ ýëåêòðè÷åñêèõ öåïåé ìîæåò ñîñòàâèòü øêîëüíèê,

åñëè êàæäûé ýëåìåíò èìååò èíâåíòàðíûé íîìåð?

20 Â îôèñå ôèðìû ðàáîòàþò 15 ÷åëîâåê. Ñêîëüêèìè ñïîñîáàìè ìîæíî

îòîáðàòü 7 èç íèõ è

à) ðàçìåñòèòü â îäíîé êîìíàòå?

á) ðàñïîëîæèòü èõ ðàáî÷èå ìåñòà âíóòðè îäíîé êîìíàòû?

21 Âîñüìåðè÷íûé êîä ñîäåðæèò 6 ñèìâîëîâ. Ñêîëüêî ñóùåñòâóåò ðàçëè÷íûõ

êîäîâ, â êîòîðûõ:

à) ñèìâîëû íå ïîâòîðÿþòñÿ?

á) ñèìâîëû ìîãóò ïîâòîðÿòüñÿ?

22 Íà êàæäîé èç êàðòî÷åê íàïå÷àòàíà îäíà èç áóêâ Ê,Ê,Î,Î,À,À,È,È,Ì,Á,Í,Ò,Ð.

Ñêîëüêî ðàçëè÷íûõ ñëîâ ìîæíî âûëîæèòü èç âñåõ ýòèõ êàðòî÷åê,

ðàñïîëîæåííûõ â ïðîèçâîëüíîì ïîðÿäêå, åñëè

à) âñå áóêâû íà êàðòî÷êàõ íàïå÷àòàíû îäíèì öâåòîì ?

á) áóêâû íà êàðòî÷êàõ íàïå÷àòàíû ðàçíûìè öâåòàìè?

Ïîä ñëîâîì ïîíèìàåì ëþáóþ ïîñëåäîâàòåëüíîñòü ñèìâîëîâ.

23 Íà ÎÒÊ ïîñòóïèëî 17 èçäåëèé. Ñêîëüêèìè ñïîñîáàìè ìîæíî îòîáðàòü 5 èç íèõ

à) äëÿ ïðîâåðêè êà÷åñòâà?

á) è ðàñïðåäåëèòü ìåæäó ïÿòüþ ìàñòåðàìè ÎÒÊ?
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24 Ó ïðîäàâöà íà ïòè÷üåì ðûíêå â àêâàðèóìå 35 ðûáîê. Ñêîëüêèìè ñïîñîáàìè

ìîæíî âûáðàòü ïÿòü èç íèõ

à) â àêâàðèóì íà ïðèëàâêå?

á) äëÿ ïðîäàæè ïÿòè ïîñòîÿííûì êëèåíòàì?

25 Â ïåðâîì êëàññå ó÷èòñÿ 15 ó÷åíèêîâ. Ó ó÷èòåëÿ åñòü îäèíàêîâûå ïðîïèñè

(ïî îäíîìó íà êàæäîãî ó÷åíèêà), 7 èç íèõ èìåþò ñèíþþ îáëîæêó, 3 êðàñíóþ,

îñòàëüíûå -çåëåíóþ. Ñêîëüêèìè ñïîñîáàìè ó÷èòåëü ñìîæåò:

à) ðàçäàòü ïðîïèñè ñâîèì ó÷åíèêàì?

á) ðàçäàòü ïðîïèñè ñâîèì ó÷åíèêàì, åñëè íà ïðîïèñè íàêëåèòü ðàçíûå íàêëåéêè?

26 Â êîëëåêöèè ìîäåëüåðà 15 íîâûõ ïëàòüåâ. Ñêîëüêèìè ñïîñîáàìè ìîæíî

âûáðàòü 5 èç íèõ,÷òîáû:

à) ñîñòàâèòü äåôèëå?

á)îòïðàâèòü íà íåäåëþ âûñîêîé ìîäû â Ìèëàí?

27 Íà ñêëàäå èìåþòñÿ 30 òåëåâèçîðîâ. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü 10

òåëåâèçîðîâ:

à) äëÿ ïðîäàæè â èíòåðíåò-ìàãàçèíå?

á) äëÿ äåìîíñòðàöèè èõ â âûñòàâî÷íîì çàëå?

28 Íà êàæäîé èç êàðòî÷åê íàïå÷àòàíà îäíà èç áóêâ :

À,À,À,À,À,Á,Á,Ð,Ð,Ê,Ä.

à) Ñêîëüêî ðàçëè÷íûõ ñëîâ ìîæíî âûëîæèòü èç âñåõ ýòèõ êàðòî÷åê,

ðàñïîëîæåííûõ â ïðîèçâîëüíîì ïîðÿäêå?

á)Ñêîëüêèìè ñïîñîáàìè ìîæíî âûëîæèòü ñëîâî ¾ÀÁÐÀÊÀÄÀÁÐÀ¿

(êàðòî÷êè ñ îäèíàêîâûìè áóêâàìè íàïå÷àòàíû ðàçíûìè öâåòàìè)?

Ïîä ñëîâîì ïîíèìàåì ëþáóþ ïîñëåäîâàòåëüíîñòü ñèìâîëîâ.

29 Â áåãàõ ó÷àñòâóþò 13 ëîøàäåé. Ñêîëüêèìè ñïîñîáàìè ìîæíî

îòîáðàòü 5 ëîøàäåé

à) äëÿ ó÷àñòèÿ â ïåðâîì çàáåãå?

á) è ðàñïðåäåëèòü èõ ïî ñòàðòîâûì äîðîæêàì?
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30 Â òóðíèðå ó÷àñòâóþò 20 øàõìàòèñòîâ. Ñêîëüêèìè ñïîñîáàìè ìîæíî:

à) ðàçûãðàòü êîìïëåêò èç 3 ìåäàëåé?

á) âûáðàòü òðåõ ñïîðòñìåíîâ äëÿ âûõîäà â ñëåäóþùèé òóð?

Çàäà÷à 1.4.

�

1 Ñòóäåíò âçÿë â áèáëèîòåêå 5 ó÷åáíèêîâ ïî ìàòåìàòèêå, 4 ïî èíôîðìàòèêå, 4 ïî

ôèçèêå è 3 ïî ôèëîñîôèè. Ñêîëüêèìè ñïîñîáàìè îí ìîæåò âûáðàòü

à) 3 êíèãè, ÷òîáû â íàáîðå áûëè: ó÷åáíèê ïî ìàòåìàòèêå, ïî èíôîðìàòèêå è

îäèí ó÷åáíèê ëèáî ïî ôèçèêå, ëèáî ïî ôèëîñîôèè?

á) ïî îäíîìó ó÷åáíèêó êàæäîãî ïðåäìåòà?

2 Ïàðîëü ñîäåðæèò 7 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç 32 áóêâ

ðóññêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) ÷åòûðå ïåðâûõ ñèìâîëà ïàðîëÿ áóêâû, à ñðåäè òðåõ ïîñëåäíèõ ñèìâîëîâ ìîæåò

áûòü íå áîëåå îäíîé áóêâû?

á) ïåðâûå äâà ñèìâîëà öèôðû, îñòàëüíûå - áóêâû?

3 Ìåíþ ñòóäåí÷åñêîé ñòîëîâîé ïðåäëàãàåò íà âûáîð 4 ñàëàòà, 5 ïåðâûõ áëþä,

5 âòîðûõ áëþä è 10 íàïèòêîâ. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü:

à) êîìïëåêñíûé îáåä èç ÷åòûðåõ áëþä (ñàëàò, ïåðâîå è âòîðîå áëþäî, íàïèòîê)?

á) îáåä èç òðåõ áëþä (ñàëàò, íàïèòîê è ïåðâîå èëè âòîðîå áëþäî)?

4 Êîäîâûé çàìîê ñîäåðæèò 6 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé

èç 26 áóêâ ëàòèíñêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ñóùåñòâóåò òàêèõ çàìêîâ,

åñëè ñèìâîëû íå ìîãóò ïîâòîðÿòüñÿ è:

à) íà ÷åòíûõ ïîçèöèÿõ íàõîäÿòñÿ áóêâû, à íà íå÷åòíûõ - öèôðû?

á) ïåðâûå äâà ñèìâîëà áóêâû, à ñðåäè îñòàëüíûõ õîòÿ áû òðè öèôðû?

5 Â ñïîðòèâíîì êëóáå çàíèìàåòñÿ 10 ëåãêîàòëåòîâ, 7 ãèìíàñòîâ è 6 òåííèñèñòîâ.

Ñêîëüêèìè ñïîñîáàìè ìîæíî îòîáðàòü êîìàíäó íà ñîðåâíîâàíèÿ, åñëè â íåé

äîëæíî áûòü 3 ñïîðòñìåíà:

à) ïî îäíîìó ïðåäñòàâèòåëþ îò êàæäîãî âèäà ñïîðòà?

á) 2 ëåãêîàòëåòà è ëèáî ãèìíàñò, ëèáî òåííèñèñò?

6 Êîäîâûé çàìîê ñîäåðæèò 7 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé

èç 32 áóêâ ðóññêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ñóùåñòâóåò òàêèõ çàìêîâ,

åñëè ñèìâîëû íå ìîãóò ïîâòîðÿòüñÿ è:

à) ñðåäè ïåðâûõ òðåõ ñèìâîëîâ ìîæåò áûòü íå áîëåå îäíîé áóêâû;
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÷åòûðå ïîñëåäíèõ ñèìâîëà - áóêâû?

á) ïåðâûå ïÿòü ñèìâîëîâ - áóêâû, îñòàëüíûå - öèôðû?

7 Â èíòåðíåò-ìàãàçèíå ïðîäàþòñÿ 7 ¾êâåñòîâ¿, 6 ¾ñèìóëÿòîðîâ¿, 6 ¾ãîëîâîëîìîê¿

è 8 ¾ðîëåâûõ¿. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü

à) 4 èãðû ðàçíûõ íàïðàâëåíèé?

á) 3 èãðû, ñðåäè êîòîðûõ ¾êâåñò¿, ¾ñèìóëÿòîð¿ è ëèáî ¾ãîëîâîëîìêà¿,

ëèáî ¾ðîëåâàÿ¿ ?

8 Ïàðîëü ñîäåðæèò 6 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç 26 áóêâ

ëàòèíñêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) íå÷åòíûå ñèìâîëû ïàðîëÿ - áóêâû, ÷åòíûå- öèôðû?

á) ñðåäè ïåðâûõ ÷åòûðåõ ñèìâîëîâ åñòü õîòÿ áû 3 öèôðû, äâà ïîñëåäíèõ ñèìâîëà -

áóêâû?

9 Â ïàëàòêå ¾Ìîðîæåíîå¿ ïðîäàåòñÿ 4 ñîðòà øîêîëàäíîãî ìîðîæåíîãî,

6 ñîðòîâ ñëèâî÷íîãî, 4 ñîðòà ôðóêòîâîãî è 5 ñîðòîâ ¾ëüäà¿.

Ñêîëüêèìè ñïîñîáàìè ìîæíî êóïèòü

à) 4 ìîðîæåíûõ ðàçíûõ âèäîâ (øîêîëàäíîå, ñëèâî÷íîå,ôðóêòîâîå, ¾ëåä¿) ?

á) 3 ìîðîæåíûõ, ñðåäè êîòîðûõ ëèáî 2 ñëèâî÷íûõ è îäèí ¾ëåä¿,

ëèáî îäíî øîêîëàäíîå è äâà ôðóêòîâûõ ?

10 Ïàðîëü ñîäåðæèò 5 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç 32 áóêâ

ðóññêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) ïåðâûå äâà ñèìâîëà ïàðîëÿ - áóêâû, îñòàâøèåñÿ - öèôðû?

á) ïåðâûå äâà ñèìâîëà ïàðîëÿ - öèôðû, ñðåäè îñòàëüíûõ - íå ìåíåå äâóõ áóêâ?

11 Êîíäèòåðñêàÿ ôàáðèêà ïðîèçâîäèò 15 ðàçëè÷íûõ íàèìåíîâàíèé êîíôåò,

10 ñîðòîâ øîêîëàäîê, 5 âèäîâ ìàðìåëàäà è 3 âèäà çåôèðà.

Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü

à) 4 ðàçëè÷íûå ñëàäîñòè (êîíôåòó, øîêîëàäêó, ìàðìåëàä è çåôèð)?

á) 6 ñëàäîñòåé òàê, ÷òîáû ñðåäè íèõ áûëî 3 ðàçíûõ êîíôåòû è ëèáî

2 øîêîëàäêè è çåôèð, ëèáî îäèí ìàðìåëàä è äâà çåôèðà?

12 Êîäîâûé çàìîê ñîäåðæèò 5 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé

èç 32 áóêâ ðóññêîãî àëôàâèòà ëèáî öèôðîé. Ñêîëüêî ñóùåñòâóåò òàêèõ çàìêîâ,

åñëè ñèìâîëû íå ìîãóò ïîâòîðÿòüñÿ è:

à) ñðåäè ïåðâûõ òðåõ ñèìâîëîâ íå ìåíåå äâóõ áóêâ; äâà ïîñëåäíèõ ñèìâîëà

ÿâëÿþòñÿ öèôðàìè?
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á) ÷åòíûå ñèìâîëû - öèôðû, íå÷åòíûå -áóêâû?

13 Â öâåòî÷íîì ìàãàçèíå âûñòàâëåíî 12 òþëüïàíîâ, 10 ðîç,15 õðèçàíòåì, 12 ãåðáåð

è 8 îðõèäåé. Ñêîëüêèìè ñïîñîáàìè ìîæíî

ñîñòàâèòü áóêåò èç:

à) 5 öâåòîâ ðàçíûõ âèäîâ?

á) 7 öâåòîâ, ñðåäè êîòîðûõ 3 ðîçû è ëèáî òþëüïàí è 3 õðèçàíòåìû,

ëèáî 2 ãåðáåðû è 2 îðõèäåè?

14 Ïàðîëü ñîäåðæèò 7 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç 26 áóêâ

ëàòèíñêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) ïåðâûå òðè ñèìâîëà ïàðîëÿ - öèôðû, îñòàâøèåñÿ - áóêâû?

á) ñðåäè ïåðâûõ ÷åòûðåõ ñèìâîëîâ íå ìåíåå äâóõ öèôð, 3 ïîñëåäíèõ ñèìâîëà - áóêâû?

15 Íà ïåðâîì êóðñå ó÷àòñÿ 5 ãðóïï: ïî 2 ãðóïïû íà ôàêóëüòåòàõ

ÈÒ è ýëåêòðîíèêè, îäíà ãðóïïà íà ôàêóëüòåòå ðàäèîòåõíèêè. Â ïåðâîé

ãðóïïå ó÷èòñÿ 12 ñòóäåíòîâ, âî âòîðîé è òðåòüåé ïî 15, â ÷åòâåðòîé

è ïÿòîé ïî 10 ÷åëîâåê. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü

ïðåäñòàâèòåëåé â ñòóäåí÷åñêèé ñîþç

à) ïî îäíîìó ïðåäñòàâèòåëþ îò êàæäîé ãðóïïû?

á) ïî äâà ïðåäñòàâèòåëÿ îò êàæäîãî ôàêóëüòåòà?

16 Êîäîâûé çàìîê ñîäåðæèò 5 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé

èç 32 áóêâ ðóññêîãî àëôàâèòà ëèáî öèôðîé. Ñêîëüêî ñóùåñòâóåò òàêèõ çàìêîâ,

åñëè ñèìâîëû íå ìîãóò ïîâòîðÿòüñÿ è:

à) ïåðâûå äâà ñèìâîëà ÿâëÿþòñÿ áóêâàìè, ñðåäè îñòàâøèõñÿ íå ìåíåå îäíîé áóêâû?

á) íå÷åòíûå ñèìâîëû - öèôðû, ÷åòíûå -áóêâû?

17 Âî äâîðöå äåòñêîãî òâîð÷åñòâà â êðóæêå çàíèìàþòñÿ 10 ðåáÿò,

êðóæîê ïî àñòðîíîìèè ïîñåùàþò 12 äåòåé, â òàíöåâàëüíîì êëóáå òàíöóþò

15 ÷åëîâåê. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü

à) òðåõ ðåáÿò, çàíèìàþùèõñÿ â ðàçíûõ êðóæêàõ?

á) 6 äåòåé òàê, ÷òîáû 3 õîäèëè â òàíöåâàëüíûé êëóá, ñðåäè îñòàâøèõñÿ

äâîå õîäèëè â îäèí è òîò æå êðóæîê?

18 Êîäîâûé çàìîê ñîäåðæèò 8 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé

èç 26 áóêâ ëàòèíñêîãî àëôàâèòà ëèáî öèôðîé. Ñêîëüêî ñóùåñòâóåò òàêèõ çàìêîâ,

åñëè ñèìâîëû íå ìîãóò ïîâòîðÿòüñÿ è:

à) òðè ïåðâûõ ñèìâîëà ÿâëÿþòñÿ áóêâàìè, ñðåäè îñòàâøèõñÿ íå áîëåå îäíîé öèôðû?

á) ïåðâûå ïÿòü ñèìâîëîâ - öèôðû, îñòàëüíûå - áóêâû?
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19 Ôèðìà ïî ïðîèçâîäñòâó ñïîðòèâíîé îäåæäû âûïóñêàåò 5 âèäîâ êðîññîâîê, 7 âèäîâ

ñïîðòèâíûõ êîñòþìîâ è 4 âèäà ôóòáîëîê. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü

à) 3 ðàçëè÷íûõ ïðåäìåòà îäåæäû (êðîññîâêè, ñïîðòèâíûé êîñòþì è ôóòáîëêó)?

á) 4 ðàçëè÷íûõ ïðîäóêòà, ñðåäè êîòîðûõ 2 ïàðû êðîññîâîê è ëèáî 2 ðàçëè÷íûõ

êîñòþìà , ëèáî êîñòþì è ôóòáîëêó?

20 Ïàðîëü ñîäåðæèò 9 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç 26 áóêâ

ëàòèíñêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) ÷åòûðå ïåðâûõ ñèìâîëà ïàðîëÿ - áóêâû, ñðåäè îñòàâøèõñÿ íå áîëåå äâóõ öèôð?

á) ïåðâûå òðè ñèìâîëà - áóêâû, îñòàëüíûå - öèôðû?

21 Â èíòåðíåò-ìàãàçèíå ïðîäàþòñÿ 5 ¾êâåñòîâ¿, 8 ¾ñèìóëÿòîðîâ¿, 10 ¾ãîëîâîëîìîê¿

è 6 ¾ðîëåâûõ¿ èãð. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü

à) 4 èãðû ðàçíûõ íàïðàâëåíèé?

á) 3 èãðû, ñðåäè êîòîðûõ ¾êâåñò¿,¾ñèìóëÿòîð¿ è ëèáî ¾ãîëîâîëîìêà¿,

ëèáî ¾ðîëåâàÿ¿ ?

22 Ïàðîëü ñîäåðæèò 8 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç

26 áóêâ ëàòèíñêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) íå÷åòíûå ñèìâîëû ïàðîëÿ - áóêâû, ÷åòíûå- öèôðû?

á) ñðåäè ïåðâûõ ÷åòûðåõ ñèìâîëîâ åñòü õîòÿ áû 3 öèôðû, 4 ïîñëåäíèõ ñèìâîëà -

áóêâû?

23 Â ïàëàòêå ¾Ìîðîæåíîå¿ ïðîäàåòñÿ 3 ñîðòà øîêîëàäíîãî ìîðîæåíîãî,

5 ñîðòîâ ñëèâî÷íîãî, 3 ñîðòà ôðóêòîâîãî è 8 ñîðòîâ ¾ëüäà¿.

Ñêîëüêèìè ñïîñîáàìè ìîæíî êóïèòü

à) 4 ìîðîæåíûõ ðàçíûõ âèäîâ (øîêîëàäíîå, ñëèâî÷íîå,ôðóêòîâîå, ¾ëåä¿) ?

á) 3 ìîðîæåíûõ, ñðåäè êîòîðûõ ëèáî 2 ñëèâî÷íûõ è îäèí ¾ëåä¿,

ëèáî îäíî øîêîëàäíîå è äâà ôðóêòîâûõ ?

24 Ïàðîëü ñîäåðæèò 5 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç 26 áóêâ

ëàòèíñêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) ïåðâûå òðè ñèìâîëà ïàðîëÿ - áóêâû, îñòàâøèåñÿ - öèôðû?

á) ïåðâûå äâà ñèìâîëà ïàðîëÿ - öèôðû, ñðåäè îñòàëüíûõ - íå ìåíåå äâóõ áóêâ?

25 Êîíäèòåðñêàÿ ôàáðèêà ïðîèçâîäèò 8 ðàçëè÷íûõ íàèìåíîâàíèé êîíôåò,

12 ñîðòîâ øîêîëàäîê, 6 âèäîâ ìàðìåëàäà è 4 âèäà çåôèðà.

Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü
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�

à) 4 ðàçëè÷íûå ñëàäîñòè (êîíôåòó, øîêîëàäêó, ìàðìåëàä è çåôèð)?

á) 6 ñëàäîñòåé òàê, ÷òîáû ñðåäè íèõ áûëî 3 ðàçíûõ êîíôåòû è ëèáî

2 øîêîëàäêè è çåôèð, ëèáî îäèí ìàðìåëàä è äâà çåôèðà?

26 Êîäîâûé çàìîê ñîäåðæèò 5 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé

èç 32 áóêâ ðóññêîãî àëôàâèòà ëèáî öèôðîé. Ñêîëüêî ñóùåñòâóåò òàêèõ çàìêîâ,

åñëè ñèìâîëû íå ìîãóò ïîâòîðÿòüñÿ è:

à) ñðåäè ïåðâûõ òðåõ ñèìâîëîâ íå ìåíåå äâóõ áóêâ; äâà ïîñëåäíèõ ñèìâîëà

ÿâëÿþòñÿ öèôðàìè?

á) ÷åòíûå ñèìâîëû - öèôðû, íå÷åòíûå -áóêâû?

27 Â öâåòî÷íîì ìàãàçèíå âûñòàâëåíî 12 òþëüïàíîâ, 10 ðîç, 15 õðèçàíòåì, 12 ãåðáåð

è 8 îðõèäåé. Ñêîëüêèìè ñïîñîáàìè ìîæíî

ñîñòàâèòü áóêåò èç:

à) 5 öâåòîâ ðàçíûõ âèäîâ?

á) 7 öâåòîâ, ñðåäè êîòîðûõ 3 ðîçû è ëèáî òþëüïàí è 3 õðèçàíòåìû,

ëèáî 2 ãåðáåðû è 2 îðõèäåè?

28 Ïàðîëü ñîäåðæèò 7 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé èç 26 áóêâ

ëàòèíñêîãî àëôàâèòà, ëèáî öèôðîé. Ñêîëüêî ïàðîëåé ñóùåñòâóåò, åñëè ñèìâîëû

â ïàðîëå íå ìîãóò ïîâòîðÿòüñÿ è:

à) ïåðâûå òðè ñèìâîëà ïàðîëÿ - öèôðû, îñòàâøèåñÿ - áóêâû?

á) ñðåäè ïåðâûõ ÷åòûðåõ ñèìâîëîâ íå ìåíåå äâóõ öèôð, 3 ïîñëåäíèõ ñèìâîëà - áóêâû?

29 Íà ïåðâîì êóðñå ó÷àòñÿ 5 ãðóïï: ïî 2 ãðóïïû íà ôàêóëüòåòàõ

ÈÒ è ýëåêòðîíèêè, îäíà ãðóïïà íà ôàêóëüòåòå ðàäèîòåõíèêè. Â ïåðâîé

ãðóïïå ó÷èòñÿ 12 ñòóäåíòîâ, âî âòîðîé è òðåòüåé ïî 15, â ÷åòâåðòîé

è ïÿòîé ïî 10 ÷åëîâåê. Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü

ïðåäñòàâèòåëåé â ñòóäåí÷åñêèé ñîþç

à) ïî îäíîìó ïðåäñòàâèòåëþ îò êàæäîé ãðóïïû?

á) ïî äâà ïðåäñòàâèòåëÿ îò êàæäîãî ôàêóëüòåòà?

30 Êîäîâûé çàìîê ñîäåðæèò 8 ñèìâîëîâ, êàæäûé èç êîòîðûõ ìîæåò áûòü ëèáî îäíîé

èç 32 áóêâ ðóññêîãî àëôàâèòà ëèáî öèôðîé. Ñêîëüêî ñóùåñòâóåò òàêèõ çàìêîâ,

åñëè ñèìâîëû íå ìîãóò ïîâòîðÿòüñÿ è:

à) ïåðâûå 5 ñèìâîëîâ ÿâëÿþòñÿ áóêâàìè, ñðåäè îñòàâøèõñÿ íå ìåíåå îäíîé öèôðû?

á) íå÷åòíûå ñèìâîëû - öèôðû, ÷åòíûå -áóêâû?
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Çàäà÷à 1.5.

Ïðîâåðèòü, ÿâëÿåòñÿ ëè áèíàðíîå îòíîøåíèå R ⊆ A× A

1. ðåôëåêñèâíûì;

2. àíòèðåôëåêñèâíûì;

3. ñèììåòðè÷íûì;

4. àíòèñèììåòðè÷íûì;

5. òðàíçèòèâíûì.

Åñëè îòíîøåíèå ÿâëÿåòñÿ îòíîøåíèåì ýêâèâàëåíòíîñòè èëè îòíîøåíèåì ïîðÿäêà
(ñòðîãîãî èëè íåñòðîãîãî), óêàçàòü ýòî. Åñëè âîçìîæíî, ðàçáèòü ìíîæåñòâî A íà êëàññû
ýêâèâàëåíòíîñòè.

� R

1 áûòü ïàðàëëåëüíûìè (íà ìíîæåñòâå ïðÿìûõ íà ïëîñêîñòè)

2 áûòü êîëëèíåàðíûìè (íà ìíîæåñòâå âåêòîðîâ â ïðîñòðàíñòâå)

3 xRy, åñëè xy< 0 (íà ìíîæåñòâå öåëûõ ÷èñåë)

4 áûòü ïîäîáíûìè (íà ìíîæåñòâå ãåîìåòðè÷åñêèõ ôèãóð)

5 áûòü ïåðåñåêàþùèìèñÿ (íà ìíîæåñòâå îêðóæíîñòåé ïëîñêîñòè)

6 áûòü ïàðàëëåëüíûìè (íà ìíîæåñòâå ïðÿìûõ â ïðîñòðàíñòâå)

7 áûòü ïåðåñåêàþùèìèñÿ (íà ìíîæåñòâå ñôåð â ïðîñòðàíñòâå)

8 áûòü ñîíàïðàâëåííûìè (íà ìíîæåñòâå âåêòîðîâ â ïðîñòðàíñòâå)

9 áûòü ïåðåñåêàþùèìèñÿ (íà ìíîæåñòâå ïðÿìûõ íà ïëîñêîñòè)

10 xRy , åñëè xy> 0 (íà ìíîæåñòâå öåëûõ ÷èñåë)

11 áûòü êàñàþùèìèñÿ (íà ìíîæåñòâå îêðóæíîñòåé íà ïëîñêîñòè)

12 áûòü âëîæåííûìè (íà ìíîæåñòâå ñôåð â ïðîñòðàíñòâå)
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� R

13 xRy , åñëè x+y - ÷åòíîå ÷èñëî (íà ìíîæåñòâå öåëûõ ÷èñåë)

14 áûòü ïåðïåíäèêóëÿðíûìè (íà ìíîæåñòâå ïðÿìûõ íà ïëîñêîñòè)

15 áûòü êîíöåíòðè÷åñêèìè (íà ìíîæåñòâå îêðóæíîñòåé íà ïëîñêîñòè)

16 áûòü ïåðåñåêàþùèìèñÿ (íà ìíîæåñòâå ïðÿìûõ â ïðîñòðàíñòâå)

17 áûòü îðòîãîíàëüíûìè (íà ìíîæåñòâå âåêòîðîâ â ïðîñòðàíñòâå)

18 xRy , åñëè x-y- ÷åòíîå ÷èñëî (íà ìíîæåñòâå öåëûõ ÷èñåë)

19 áûòü êàñàþùèìèñÿ (íà ìíîæåñòâå ñôåð â ïðîñòðàíñòâå)

20 áûòü ðàâíûìè (íà ìíîæåñòâå ãåîìåòðè÷åñêèõ ôèãóð)

21 áûòü ñêðåùèâàþùèìèñÿ (íà ìíîæåñòâå ïðÿìûõ â ïðîñòðàíñòâå)

22 áûòü ñèììåòðè÷íûìè îòíîñèòåëüíî îñè OX (íà ìíîæåñòâå âåêòîðîâ â ïðîñòðàíñòâå)

23 xRy , åñëè x+y - íå÷åòíîå ÷èñëî (íà ìíîæåñòâå öåëûõ ÷èñåë)

24 áûòü îðòîãîíàëüíûìè (íà ìíîæåñòâå ïðÿìûõ â ïðîñòðàíñòâå)

25 áûòü ñèììåòðè÷íûìè îòíîñèòåëüíî îñè OY (íà ìíîæåñòâå âåêòîðîâ â ïðîñòðàíñòâå)

26 xRy , åñëè x-y - íå÷åòíîå ÷èñëî (íà ìíîæåñòâå öåëûõ ÷èñåë)

27 ëåæàòü â îäíîé ïëîñêîñòè (íà ìíîæåñòâå âåêòîðîâ â ïðîñòðàíñòâå)

28 xRy , åñëè x+y - êðàòíî 3 (íà ìíîæåñòâå öåëûõ ÷èñåë)

29 áûòü ñèììåòðè÷íûìè îòíîñèòåëüíî ïëîñêîñòè XOY (íà ìíîæåñòâå âåêòîðîâ â ïðîñòðàíñòâå)
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30 áûòü ñîâïàäàþùèìè (íà ìíîæåñòâå ïðÿìûõ íà ïëîñêîñòè)

Çàäà÷à 1.6.

Äàíî ìíîæåñòâî A è áèíàðíîå îòíîøåíèå R ⊆ A× A.
à) Çàäàòü îòíîøåíèå R ïåðå÷èñëåíèåì ýëåìåíòîâ, ìàòðèöåé è ãðàôîì. Íàéòè åãî îá-
ëàñòü îïðåäåëåíèÿ è îáëàñòü çíà÷åíèé.
á) Íàéòè îáðàòíîå îòíîøåíèå è äîïîëíåíèå ê îòíîøåíèþ R, çàäàâ èõ ìàòðèöåé è ãðà-
ôîì.
â) Ïðîâåðèòü, ÿâëÿåòñÿ ëè îòíîøåíèå R

1. ðåôëåêñèâíûì;

2. àíòèðåôëåêñèâíûì;

3. ñèììåòðè÷íûì;

4. àíòèñèììåòðè÷íûì;

5. òðàíçèòèâíûì.

Åñëè îòíîøåíèå ÿâëÿåòñÿ îòíîøåíèåì ýêâèâàëåíòíîñòè èëè îòíîøåíèåì ïîðÿäêà
(ñòðîãîãî èëè íåñòðîãîãî), óêàçàòü ýòî. Åñëè âîçìîæíî, ðàçáèòü ìíîæåñòâî A íà êëàññû
ýêâèâàëåíòíîñòè.

� A R

1 A = {−2,−1, 0, 1, 2, 3, 4, 5} aRb ⇔| a+ b | mod 2 = 0

2 A = {−9,−6,−4,−2, 1, 5, 7, 10} aRb ⇔| ab | mod 2 = 0

3 A = {−6,−5,−4,−3,−2,−1, 0, 1} aRb ⇔| a+ b | mod 2 = 1

4 A = {−8,−7,−6,−5,−4,−3,−2,−1} aRb ⇔
[
| a

b
|
]
= 1

5 A = {11, 12, 13, 14, 15, 16, 17, 18} aRb ⇔| a− b | mod 3 = 0

6 A = {5, 6, 7, 8, 9, 10, 11, 12} aRb ⇔| ab | mod 3 = 0

7 A = {−9,−7,−5,−3,−1, 1, 2, 3} aRb ⇔| a+ b | mod 3 = 1
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8 A = {3, 4, 5, 6, 7, 8, 9, 10} aRb ⇔
[
| a

b
|
]
= 1

9 A = {−7,−2, 2, 4, 5, 13, 16, 17} aRb ⇔| ab | mod 3 = 2

10 A = {−11,−9,−7,−3, 0, 1, 5, 7} aRb ⇔| a+ b | mod 4 = 0

11 A = {−5,−3,−1, 2, 3, 4, 7, 9} aRb ⇔| a− b | mod 4 = 2

12 A = {−8,−7,−6,−5,−4,−3,−2,−1} aRb ⇔| ab | mod 3 = 0

13 A = {10, 13, 16, 19, 21, 23, 25, 28} aRb ⇔| a− b | mod 2 = 0

14 A = {−7,−6,−5,−3,−2, 1, 3, 5} aRb ⇔
[
| a

b
|
]
= 0

15 A = {−1, 2, 5, 6, 8, 13, 15, 18} aRb ⇔| a+ b | mod 2 = 0

16 A = {3, 5, 7, 10, 16, 17, 20, 22} aRb ⇔
[
| a

b
|
]
= 2

17 A = {3, 5, 7, 10, 16, 17, 20, 22} aRb ⇔| ab | mod 2 = 0

18 A = {−9,−2, 1, 3, 5, 7, 8, 12} aRb ⇔| a− b | mod 3 = 0

19 A = {3, 4, 5, 7, 9, 10, 11, 13} aRb ⇔
[
| a

b
|
]
= 2

20 A = {−3,−2,−1, 3, 5, 6, 7, 8} aRb ⇔| a− b | mod 2 = 0

21 A = {−3,−2,−1, 3, 5, 6, 7, 8} aRb ⇔| a+ b | mod 2 = 1

22 A = {2, 3, 4, 5, 6, 7, 8, 9} aRb ⇔| ab | mod 3 = 1

23 A = {27, 28, 29, 30, 31, 32, 33, 34} aRb ⇔| a− b | mod 3 = 0

24 A = {−4,−3,−2,−1, 1, 3, 4, 6} aRb ⇔
[
| a

b
|
]
= 2
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25 A = {7, 8, 9, 10, 11, 12, 13, 14} aRb ⇔| a+ b | mod 3 = 1

26 A = {−5,−3,−1, 0, 2, 4, 8, 9} aRb ⇔| ab | mod 2 = 1

27 A = {13, 14, 15, 16, 17, 18, 19, 20} aRb ⇔
[
| a

b
|
]
= 0

28 A = {5, 8, 11, 14, 17, 20, 23, 26} aRb ⇔| a− b | mod 4 = 1

29 A = {1, 2, 3, 4, 5, 6, 7, 8} aRb ⇔| ab | mod 4 = 1

30 A = {−9,−7,−6,−5,−3,−2, 1, 3} aRb ⇔
[
| a

b
|
]
= 3

Çàäà÷à 1.7.

Äëÿ çàäàííîé ìàòðèöû ñìåæíîñòè A :
à) èçîáðàçèòü ãðàô;
á) íàéòè ìàòðèöó èíöèäåíòíîñòè;
â) íàéòè ðàäèóñ è äèàìåòð ãðàôà, óêàçàòü åãî öåíòð è ïåðèôåðèþ;
ã) íàéòè êëèêó íàèáîëüøåãî ðàçìåðà è óêàçàòü å¼ ðàçìåð.

� A

1



0 1 0 1 0 0 1 0 0 0
1 2 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0
1 0 0 0 0 2 0 0 0 0
0 0 0 0 0 0 1 1 1 0
0 0 1 2 0 0 0 0 0 0
1 0 0 0 1 0 0 1 1 1
0 0 0 0 1 0 1 0 1 0
0 0 0 0 1 0 1 1 0 1
0 0 0 0 0 0 1 0 1 0



2



0 1 1 0 1 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0
1 0 0 1 1 1 1 0 0 0
0 0 1 0 0 0 1 0 0 0
1 1 1 0 0 1 1 1 0 0
0 0 1 0 1 0 1 0 0 0
0 0 1 1 1 1 0 0 0 0
0 0 0 0 1 0 0 0 2 0
0 0 0 0 0 0 0 2 2 1
0 0 0 0 0 0 0 0 1 2


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3



2 1 1 0 0 0 0 0 0 0
1 0 0 1 0 0 0 0 0 0
1 0 0 1 1 1 1 0 0 0
0 1 1 0 1 1 1 0 1 0
0 0 1 1 0 1 1 0 0 0
0 0 1 1 1 0 1 0 0 0
0 0 1 1 1 1 0 0 1 1
0 0 0 0 0 0 0 0 1 1
0 0 0 1 0 0 1 1 0 1
0 0 0 0 0 0 1 1 1 0



4



0 1 1 0 0 0 0 2 0 0
1 2 1 0 0 0 0 0 0 0
1 1 0 1 1 0 1 1 1 0
0 0 1 0 1 0 1 1 0 0
0 0 1 1 0 1 1 1 0 0
0 0 0 0 1 0 1 0 0 0
0 0 1 1 1 1 0 1 0 0
2 0 1 1 1 0 1 0 0 0
0 0 1 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 1 0



5



0 1 1 1 0 0 0 0 0 0
1 0 1 1 0 0 0 0 0 0
1 1 0 1 0 2 0 0 0 1
1 1 1 0 0 0 1 0 0 0
0 0 0 0 0 1 0 1 0 0
0 0 2 0 1 0 0 0 0 1
0 0 0 1 0 0 0 0 0 0
0 0 0 0 1 0 0 0 1 0
0 0 0 0 0 0 0 1 2 0
0 0 1 0 0 1 0 0 0 0



6



0 1 0 0 0 0 0 1 0 1
1 0 0 0 0 0 0 1 0 1
0 0 2 1 0 0 0 0 0 1
0 0 1 0 2 0 0 0 0 0
0 0 0 2 0 0 0 0 0 0
0 0 0 0 0 0 1 1 0 0
0 0 0 0 0 1 0 1 0 1
1 1 0 0 0 1 1 0 1 1
0 0 0 0 0 0 0 1 0 0
1 1 1 0 0 0 1 1 0 0



7



0 1 0 0 1 0 0 1 0 1
1 0 1 2 1 0 0 1 0 1
0 1 0 1 0 0 0 0 0 0
0 2 1 0 1 0 0 0 0 0
1 1 0 1 0 1 0 1 0 1
0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0
1 1 0 0 1 0 1 0 0 1
0 0 0 0 0 0 0 0 0 1
1 1 0 0 1 0 0 1 1 0


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8



0 1 0 0 0 0 0 0 0 0
1 0 1 1 0 0 1 0 0 1
0 1 0 1 0 0 1 0 0 1
0 1 1 0 1 1 1 0 0 1
0 0 0 1 0 0 0 0 0 0
0 0 0 1 0 0 1 0 0 0
0 1 1 1 0 1 0 1 0 1
0 0 0 0 0 0 1 2 1 2
0 0 0 0 0 0 0 1 0 1
0 1 1 1 0 0 1 2 1 0



9



0 1 1 0 0 0 0 0 0 1
1 0 1 0 0 0 0 0 0 1
1 1 0 0 0 1 0 0 0 1
0 0 0 0 1 0 0 0 2 1
0 0 0 1 2 0 0 0 1 0
0 0 1 0 0 2 1 0 0 0
0 0 0 0 0 1 0 1 0 1
0 0 0 0 0 0 1 0 0 0
0 0 0 2 1 0 0 0 0 0
1 1 1 1 0 0 1 0 0 0



10



0 0 0 0 0 0 0 1 0 1
0 0 1 1 0 1 0 1 0 0
0 1 0 0 0 1 0 0 0 1
0 1 0 0 1 0 0 0 0 0
0 0 0 1 0 1 0 1 0 0
0 1 1 0 1 2 0 0 0 0
0 0 0 0 0 0 0 1 1 1
1 1 0 0 1 0 1 0 1 2
0 0 0 0 0 0 1 1 0 1
1 0 1 0 0 0 1 2 1 0



11



0 1 1 0 0 0 0 0 0 1
1 0 1 0 1 0 0 1 0 0
1 1 0 1 2 1 1 0 0 0
0 0 1 0 0 1 0 0 0 0
0 1 2 0 0 1 1 1 0 0
0 0 1 1 1 0 1 0 0 0
0 0 1 0 1 1 0 0 0 0
0 1 0 0 1 0 0 0 1 0
0 0 0 0 0 0 0 1 0 0
1 0 0 0 0 0 0 0 0 2



12



0 0 1 0 0 0 0 0 0 0
0 0 1 1 0 0 0 0 0 0
1 1 0 1 1 1 1 0 0 0
0 1 1 0 1 1 1 0 0 1
0 0 1 1 0 1 1 0 0 0
0 0 1 1 1 0 1 1 0 0
0 0 1 1 1 1 2 0 0 2
0 0 0 0 0 1 0 0 1 0
0 0 0 0 0 0 0 1 0 0
0 0 0 1 0 0 2 0 0 0


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13



0 1 0 0 0 1 0 0 0 0
1 2 0 0 0 0 0 1 0 0
0 0 0 1 1 0 0 1 0 1
0 0 1 0 1 0 0 0 0 1
0 0 1 1 0 0 0 0 0 1
1 0 0 0 0 0 1 1 1 0
0 0 0 0 0 1 0 1 0 0
0 1 1 0 0 1 1 0 2 0
0 0 0 0 0 1 0 2 0 0
0 0 1 1 1 0 0 0 0 0



14



0 1 1 1 1 0 0 0 0 0
1 0 1 1 1 0 0 0 0 0
1 1 0 1 1 1 0 0 0 0
1 1 1 0 1 2 0 0 0 0
1 1 1 1 0 1 0 0 0 0
0 0 1 2 1 0 1 0 0 0
0 0 0 0 0 1 0 1 1 1
0 0 0 0 0 0 1 0 1 1
0 0 0 0 0 0 1 1 2 1
0 0 0 0 0 0 1 1 1 0



15



0 1 1 0 0 0 0 0 1 0
1 0 1 1 0 0 0 0 2 0
1 1 0 0 0 0 0 0 1 0
0 1 0 2 1 1 0 0 0 0
0 0 0 1 0 0 0 0 0 0
0 0 0 1 0 0 1 2 0 0
0 0 0 0 0 1 0 1 0 0
0 0 0 0 0 2 1 0 0 0
1 2 1 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 1 0



16



0 2 0 0 1 0 0 0 0 0
2 0 1 0 1 0 0 0 1 0
0 1 0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0 2 0
1 1 1 0 0 0 1 1 1 0
0 0 1 0 0 2 0 0 0 1
0 0 0 0 1 0 0 1 1 0
0 0 0 0 1 0 1 0 1 0
0 1 0 2 1 0 1 1 0 0
0 0 0 0 0 1 0 0 0 0



17



0 1 0 0 0 0 0 0 0 1
1 0 1 0 2 1 1 1 0 0
0 1 2 0 1 0 0 0 0 0
0 0 0 0 1 0 0 0 0 0
0 2 1 1 0 1 1 1 0 0
0 1 0 0 1 0 1 1 0 0
0 1 0 0 1 1 0 1 1 0
0 1 0 0 1 1 1 0 0 0
0 0 0 0 0 0 1 0 0 1
1 0 0 0 0 0 0 0 1 0


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

0 0 1 1 0 0 0 0 0 0
0 0 1 1 2 0 0 0 0 0
1 1 0 1 0 0 0 0 0 0
1 1 1 0 0 0 0 0 0 1
0 2 0 0 0 1 1 1 1 0
0 0 0 0 1 0 1 0 0 0
0 0 0 0 1 1 0 1 1 0
0 0 0 0 1 0 1 0 1 0
0 0 0 0 1 0 1 1 0 0
0 0 0 1 0 0 0 0 0 2



19



2 1 1 0 0 0 0 0 1 0
1 0 1 1 2 0 0 0 0 0
1 1 0 2 1 1 0 0 0 0
0 1 2 0 1 0 0 0 0 0
0 2 1 1 0 0 0 0 0 0
0 0 1 0 0 0 1 0 0 0
0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 1 0
1 0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 0 0 2 0



20



0 2 0 0 0 0 0 0 0 0
2 0 1 1 0 1 1 0 0 0
0 1 0 1 0 1 1 0 0 2
0 1 1 0 1 1 1 0 0 0
0 0 0 1 0 0 0 0 0 0
0 1 1 1 0 0 1 0 0 0
0 1 1 1 0 1 0 1 1 0
0 0 0 0 0 0 1 0 1 0
0 0 0 0 0 0 1 1 0 0
0 0 2 0 0 0 0 0 0 0



21



2 1 0 0 0 0 0 0 0 0
1 0 1 0 0 0 0 2 0 0
0 1 0 0 1 1 1 0 0 0
0 0 0 0 0 0 1 0 0 0
0 0 1 0 0 0 1 0 1 0
0 0 1 0 0 0 1 0 1 1
0 0 1 1 1 1 0 0 0 0
0 2 0 0 0 0 0 0 0 0
0 0 0 0 1 1 0 0 0 0
0 0 0 0 0 1 0 0 0 0



22



0 0 0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0
0 1 0 0 1 0 0 0 0 0
1 0 0 2 0 1 0 0 0 0
0 0 1 0 2 0 0 0 0 0
0 0 0 1 0 0 1 1 0 0
0 0 0 0 0 1 0 1 2 0
0 0 0 0 0 1 1 0 1 1
0 0 0 0 0 0 2 1 0 1
0 0 0 0 0 0 0 1 1 0


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

0 0 1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0
1 1 0 1 1 1 0 0 0 0
0 0 1 0 1 1 0 0 0 0
0 0 1 1 0 1 0 0 0 0
0 0 1 1 1 0 1 0 0 0
0 0 0 0 0 1 2 0 0 1
0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 1 2 2
0 0 0 0 0 0 1 0 2 2



24



0 1 1 1 1 0 0 0 0 0
1 0 1 1 1 0 0 0 0 0
1 1 0 1 1 0 0 0 0 0
1 1 1 0 1 0 0 0 0 0
1 1 1 1 0 1 0 0 0 0
0 0 0 0 1 0 1 0 0 0
0 0 0 0 0 1 2 1 0 0
0 0 0 0 0 0 1 2 1 0
0 0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 0 0 2 0



25



2 1 0 0 0 0 0 0 0 0
1 0 2 0 0 0 0 0 0 0
0 2 2 0 1 0 0 0 0 0
0 0 0 0 0 0 0 1 1 1
0 0 1 0 0 0 1 0 0 0
0 0 0 0 0 2 1 0 0 0
0 0 0 0 1 1 0 0 1 0
0 0 0 1 0 0 0 0 1 1
0 0 0 1 0 0 1 1 0 1
0 0 0 1 0 0 0 1 1 0



26



0 1 1 0 0 0 0 0 0 0
1 0 1 0 0 0 0 0 0 0
1 1 2 2 0 0 0 0 0 0
0 0 2 0 1 1 1 0 0 0
0 0 0 1 0 1 1 1 0 0
0 0 0 1 1 0 1 1 1 0
0 0 0 1 1 1 0 1 1 0
0 0 0 0 1 1 1 2 1 1
0 0 0 0 0 1 1 1 0 0
0 0 0 0 0 0 0 1 0 2



27



0 1 0 0 0 0 0 0 0 0
1 0 1 0 0 1 1 1 0 0
0 1 2 0 0 0 0 0 0 0
0 0 2 0 1 0 0 0 0 0
0 0 0 1 2 0 0 0 0 1
0 1 0 0 1 0 1 1 0 0
0 1 0 0 0 1 0 1 0 0
0 1 0 0 0 1 1 0 0 0
0 0 0 0 0 0 0 0 0 2
0 0 0 0 1 0 0 0 2 0


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28



0 1 0 0 0 0 0 0 0 0
1 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 2 0 0 0
0 1 0 2 0 0 0 0 0 0
1 0 0 0 0 0 1 1 0 0
0 0 0 0 0 1 0 0 1 0
0 0 2 0 0 1 0 0 0 0
1 0 0 0 1 0 0 0 0 1
0 0 0 0 0 1 0 0 2 1
1 0 0 0 1 0 0 1 1 0



29



0 0 0 2 0 0 0 0 0 0
0 0 1 0 0 1 0 0 1 0
0 1 0 0 0 1 0 0 1 0
2 0 0 0 1 1 0 0 0 0
0 0 0 1 0 0 1 0 0 0
0 1 1 1 0 0 0 0 1 0
0 0 0 0 1 0 0 0 0 1
0 0 0 0 0 0 0 2 0 1
0 1 1 0 0 1 0 0 0 0
0 0 0 0 0 0 1 1 0 0



30



2 0 0 1 1 0 0 0 0 1
0 0 2 0 0 0 0 0 0 0
0 2 0 4 0 0 1 0 0 0
1 0 0 0 1 1 0 1 0 1
1 0 0 1 0 0 1 1 0 1
0 0 0 1 0 2 0 0 0 0
0 0 1 0 0 0 0 1 1 0
0 0 0 1 1 0 1 0 0 1
0 0 0 0 0 0 1 0 0 0
1 0 0 1 1 0 0 1 0 0



Òåìà 2. Îñíîâû òåîðèè àëãîðèòìîâ. Àâòîìàòû.

Çàäà÷à 2.1. Âõîäíîé àëôàâèò ìàøèíû Òüþðèíãà A = {0, 1, 2}. Ïîñòðîèòü ÌÒ â ñîîò-
âåòñòâèè ñ íîìåðîì âàðèàíòà. Êîððåêòíîñòü ðàáîòû ÌÒ ïîêàçàòü íà òðåõ ðàçëè÷íûõ
âõîäíûõ ñëîâàõ.

1. Êàæäûé âòîðîé ñèìâîë ¾1¿, íà÷èíàÿ ñ ñàìîãî ëåâîãî, çàìåíèòü íà ¾11¿. Ãîëîâêà
àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

2. Âñå ñî÷åòàíèÿ ñèìâîëîâ ¾222¿, íà÷èíàÿ ñ ñàìîãî ïðàâîãî, çàìåíèòü íà ¾11¿. Ãî-
ëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ïðàâûé ñèìâîë âõîäíîãî ñëîâà.

3. Åñëè âõîäíîå ñëîâî ñîäåðæèò ñî÷åòàíèå ñèìâîëîâ ¾102201¿, òî ñïðàâà îò ñëîâà
çàïèñàòü ¾ÄÀ¿ , èíà÷å ¾ ÍÅÒ¿ . Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðå-
âàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

4. Óäâîèòü ñëîâî (ò.å. äîïèñàòü ñïðàâà òàêîå æå).
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5. Âñå ñî÷åòàíèÿ ñèìâîëîâ ¾01¿ , íà÷èíàÿ ñ ñàìîãî ëåâîãî, çàìåíèòü íà ¾101¿ . Ãî-
ëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ óêàçàííîé
ïîñëåäîâàòåëüíîñòè.

6. Ñèìâîë, ñëåäóþùèé çà êàæäûì òðåòüèì âõîæäåíèåì ñèìâîëà ¾0¿, çàìåíèòü íà
¾+¿ . Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîä-
íîãî ñëîâà.

7. Êàæäûé òðåòèé ñèìâîë ¾0¿ âõîäíîãî ñëîâà, íà÷èíàÿ ñ ñàìîãî ëåâîãî, çàìåíèòü íà
¾22¿. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ïðàâûé ñèìâîë âõîä-
íîãî ñëîâà.

8. Åñëè âõîäíîå ñëîâî ñîäåðæèò ñî÷åòàíèå ñèìâîëîâ ¾120¿, òî ñïðàâà îò ñëîâà çàïè-
ñàòü ¾ÄÀ¿, èíà÷å ¾ÍÅÒ¿ . Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò
ïðàâûé ñèìâîë âõîäíîãî ñëîâà.

9. Ñïðàâà îò âõîäíîãî ñëîâà íàïèñàòü ¾×ÅÒ¿ , åñëè âõîäíîå ñëîâî ÷¼òíîé äëèíû,
èíà÷å íàïèñàòü ¾ÍÅ×ÅÒ¿ . Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò
îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

10. Âñå ñî÷åòàíèÿ ñèìâîëîâ ¾012¿ , íà÷èíàÿ ñ ñàìîãî ëåâîãî, çàìåíèòü íà ¾01¿. Ãî-
ëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ëåâûé ñèìâîë âõîäíîãî ñëîâà.

11. Ñ÷èòàÿ íåïóñòîå âõîäíîå ñëîâî çàïèñüþ ÷èñëà â òðîè÷íîé ñèñòåìå, óäàëèòü èç
íåãî íåçíà÷àùèå íóëè (åñëè òàêèå åñòü). Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè
îáîçðåâàåò ïðàâûé ñèìâîë âõîäíîãî ñëîâà.

12. Ñïðàâà îò âõîäíîãî ñëîâà çàïèñàòü îñòàòîê îò äåëåíèÿ äëèíû âõîäíîãî ñëîâà íà
2. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ëåâûé ñèìâîë âõîäíîãî
ñëîâà.

13. Êàæäûé òðåòèé ñèìâîë ¾2¿ âõîäíîãî ñëîâà, íà÷èíàÿ ñ ñàìîãî ïðàâîãî, çàìåíèòü
íà ¾02¿. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ïðàâûé ñèìâîë âõîä-
íîãî ñëîâà.

14. Ñèìâîë, ïðåäøåñòâóþùèé òðåòüåìó âõîæäåíèþ ñèìâîëà ¾2¿ , çàìåíèòü íà ¾=¿.
Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ëåâûé ñèìâîë âõîäíîãî ñëîâà.

15. Ñïðàâà îò âõîäíîãî ñëîâà çàïèñàòü îñòàòîê îò äåëåíèÿ äëèíû âõîäíîãî ñëîâà íà
3. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ëåâûé ñèìâîë âõîäíîãî
ñëîâà.

16. Ñî÷åòàíèå ñèìâîëîâ ¾2211¿, íà÷èíàÿ ñ ñàìîãî ïðàâîãî, çàìåíèòü íà ¾0022¿. Ãîëîâ-
êà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

17. Åñëè âõîäíîå ñëîâî ñîäåðæèò ÷åòíîå ÷èñëî åäèíèö, òî ñëåâà îò ñëîâà çàïèñàòü
¾+¿, èíà÷å ¾-¿. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ëåâûé ñèìâîë
âõîäíîãî ñëîâà.

18. Êàæäûé âòîðîé ñèìâîë ¾0¿, íà÷èíàÿ ñ ñàìîãî ëåâîãî, çàìåíèòü íà ¾20¿. Ãîëîâêà
àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.
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19. Ñèìâîë, ñëåäóþùèé çà òðåòüèì ñïðàâà âõîæäåíèåì ñèìâîëà ¾1¿, çàìåíèòü íà
¾10¿. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîä-
íîãî ñëîâà.

20. Êàæäîå äâîéíîå âõîæäåíèå ñèìâîëà çàìåíèòü íà îäèíàðíîå (¾00¿ íà ¾0¿ , ¾11¿
íà ¾1¿, ¾22¿ íà ¾2¿). Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç
ñèìâîëîâ âõîäíîãî ñëîâà.

21. Åñëè â ñëîâå åäèíèö áîëüøå, ÷åì íóëåé, òî íà ëåíòå íàïèñàòü ¾1¿. Â ïðîòèâíîì
ñëó÷àå íàïèñàòü ¾0¿. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç
ñèìâîëîâ âõîäíîãî ñëîâà.

22. Äëÿ íåïóñòîãî ñëîâà îïðåäåëèòü, âñòðå÷àåòñÿ ëè â íåì õîòÿ áû åùå ðàç åãî ïåðâûé
ñèìâîë. Ïðèïèñàòü ¾ÄÀ¿ èëè ¾ÍÅÒ¿ â êîíöå ñëîâà. Ãîëîâêà àâòîìàòà â íà÷àëü-
íîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

23. Åñëè âõîäíîå ñëîâî ÿâëÿåòñÿ çàïèñüþ ÷èñëà â äâîè÷íîé ñèñòåìå ñ÷èñëåíèÿ, òî
ñïðàâà îò ñëîâà íàïèñàòü ¾ÄÀ¿ , åñëè íå ÿâëÿåòñÿ - íàïèñàòü ¾ÍÅÒ¿. Ãîëîâêà
àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

24. Åñëè ñëîâî èìååò ÷åòíóþ äëèíó, òî ñòåðåòü â íåì ëåâóþ ïîëîâèíó. Åñëè íåò, îñòà-
âèòü ñëîâî íà ëåíòå. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç
ñèìâîëîâ âõîäíîãî ñëîâà.

25. Åñëè â ñëîâå äâîåê ìåíüøå, ÷åì åäèíèö, òî âìåñòî ñëîâà íà ëåíòå çàïèñàòü ¾1¿.
Â ïðîòèâíîì ñëó÷àå çàïèñàòü ¾2¿. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáî-
çðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

26. Ñèìâîë, ñëåäóþùèé çà âòîðûì ñïðàâà âõîæäåíèåì ñèìâîëà ¾1¿ , çàìåíèòü íà ¾11¿
. Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî
ñëîâà.

27. Ñ÷èòàÿ âõîäíîå ñëîâî çàïèñüþ ÷èñëà â òðîè÷íîé ñèñòåìå ñ÷èñëåíèÿ, îïðåäåëèòü,
ÿâëÿåòñÿ ëè îíî ÷åòíûì ÷èñëîì ( â êîíöå ñëîâà ïðèïèñàòü ¾×ÅÒ¿ ), èëè íå÷åòíûì
÷èñëîì (â êîíöå ïðèïèñàòü ¾ÍÅ×ÅÒ¿ ). Ãîëîâêà àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè
îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

28. Äëÿ íåïóñòîãî ñëîâà îïðåäåëèòü, âñòðå÷àåòñÿ ëè â íåì õîòÿ áû åùå ðàç åãî ïîñëåä-
íèé ñèìâîë. Çàïèñàòü îòâåò( ¾ÄÀ¿ èëè ¾ÍÅÒ¿ ) â êîíöå ñëîâà. Ãîëîâêà àâòîìàòà
â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò îäèí èç ñèìâîëîâ âõîäíîãî ñëîâà.

29. Ïðèïèñàòü ñëåâà îò âõîäíîãî ñëîâà åãî ïåðâûé (êðàéíèé ëåâûé) ñèìâîë. Ãîëîâêà
àâòîìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ïðàâûé ñèìâîë âõîäíîãî ñëîâà.

30. Çàìåíèòü ïîñëåäíèé ñèìâîë âõîäíîãî ñëîâà íà åãî ïåðâûé ñèìâîë. Ãîëîâêà àâòî-
ìàòà â íà÷àëüíîì ñîñòîÿíèè îáîçðåâàåò ëåâûé ñèìâîë âõîäíîãî ñëîâà.

Çàäà÷à 2.2.

Ñîñòàâèòü íîðìàëüíûé àëãîðèòì Ìàðêîâà. Óñëîâèÿ âçÿòü èç çàäà÷è 2.1. Êîððåêò-
íîñòü ðàáîòû ÍÀÌ ïîêàçàòü íà òðåõ ðàçëè÷íûõ âõîäíûõ ñëîâàõ.

Çàäà÷à 2.3.

Äëÿ àâòîìàòà, çàäàííîãî òàáëèöåé, âûïîëíèòü ñëåäóþùåå:
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1. Íàéòè êëàññû ýêâèâàëåíòíîñòè íåîòëè÷èìûõ ñîñòîÿíèé.

2. Ïîñòðîèòü àâòîìàòíóþ òàáëèöó è äèàãðàììó Ìóðà ïðèâåäåííîãî àâòîìàòà.

3. Çàäàòü ïðèâåäåííûé àâòîìàò ñèñòåìîé áóëåâûõ ôóíêöèé.

4. Âûïèñàòü êàíîíè÷åñêèå óðàâíåíèÿ ïðèâåäåííîãî àâòîìàòà.

5. Ðåàëèçîâàòü ïðèâåäåííûé àâòîìàò ñõåìîé èç ñòàíäàðòíûõ ýëåìåíòîâ (∨,&,¬) è
ýëåìåíòà çàäåðæêè.

Ñîñòîÿíèå qi, i = 1, 8 â àâòîìàòíîé òàáëèöå çàäàíî åãî íîìåðîì i.

�

1

a\q 1 2 3 4 5 6 7 8

0 (8;1) (2;0) (3;1) (4;0) (6;1) (7;1) (7;1) (1;1)

1 (4;1) (3;0) (4;1) (5;0) (3;1) (8;1) (1;1) (4;1)

2

a\q 1 2 3 4 5 6 7 8

0 (7;0) (6;1) (2;0) (5;0) (2;0) (8;0) (2;0) (3;0)

1 (5;0) (2;1) (2;0) (3;0) (2;0) (1;0) (2;0) (3;0)

3

a\q 1 2 3 4 5 6 7 8

0 (3;0) (4;0) (4;0) (6;1) (8;0) (5;0) (2;0) (4;0)

1 (2;0) (4;0) (4;0) (4;1) (3;0) (1;0) (8;0) (4;0)

4

a\q 1 2 3 4 5 6 7 8

0 (2;1) (3;1) (3;1) (4;0) (6;1) (6;1) (7;1) (8;0)

1 (4;1) (4;1) (4;1) (5;0) (1;1) (2;1) (3;1) (1;0)

5

a\q 1 2 3 4 5 6 7 8

0 (3;0) (6;0) (8;0) (7;1) (1;1) (5;1) (2;0) (4;1)

1 (6;0) (8;0) (6;0) (8;0) (6;0) (1;1) (6;0) (7;1)

6

a\q 1 2 3 4 5 6 7 8

0 (5;1) (5;0) (8;0) (1;0) (2;0) (1;0) (4;0) (1;0)

1 (1;1) (2;0) (8;0) (1;0) (2;0) (1;0) (8;0) (1;0)

7

a\q 1 2 3 4 5 6 7 8

0 (1;0) (5;1) (3;0) (6;1) (5;1) (7;1) (8;1) (7;1)

1 (5;0) (8;1) (8;0) (5;1) (3;1) (7;1) (3;1) (3;1)

8

a\q 1 2 3 4 5 6 7 8

0 (4;0) (6;0) (1;0) (5;1) (3;0) (4;0) (8;0) (4;0)

1 (4;0) (8;0) (6;0) (4;1) (2;0) (4;0) (1;0) (4;0)

9

a\q 1 2 3 4 5 6 7 8

0 (1;0) (2;1) (4;1) (5;1) (5;1) (6;0) (7;1) (7;1)

1 (8;0) (5;1) (1;1) (1;1) (1;1) (3;0) (4;1) (3;1)
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�

10

a\q 1 2 3 4 5 6 7 8

0 (2;0) (5;0) (8;1) (3;0) (7;1) (4;0) (6;1) (1;1)

1 (3;0) (3;0) (1;1) (5;0) (6;1) (3;0) (5;0) (3;0)

11

a\q 1 2 3 4 5 6 7 8

0 (1;0) (4;0) (5;0) (1;0) (5;0) (1;0) (7;0) (1;0)

1 (7;0) (6;0) (8;0) (7;0) (8;0) (2;0) (3;1) (2;0)

12

a\q 1 2 3 4 5 6 7 8

0 (3;1) (2;0) (1;1) (8;0) (2;0) (6;1) (2;0) (7;0)

1 (8;0) (7;0) (8;0) (7;0) (5;0) (8;0) (5;0) (6;1)

13

a\q 1 2 3 4 5 6 7 8

0 (8;0) (1;1) (1;1) (1;1) (2;1) (4;1) (3;1) (5;1)

1 (1;0) (1;1) (1;1) (1;1) (2;1) (2;1) (4;1) (7;1)

14

a\q 1 2 3 4 5 6 7 8

0 (4;0) (1;0) (4;0) (4;0) (5;1) (6;1) (3;0) (3;0)

1 (5;0) (5;0) (4;0) (5;0) (8;1) (7;1) (2;0) (2;0)

15

a\q 1 2 3 4 5 6 7 8

0 (6;1) (6;1) (3;1) (1;1) (7;1) (1;1) (7;1) (1;1)

1 (3;1) (2;1) (7;0) (4;1) (2;1) (3;1) (2;1) (8;1)

16

a\q 1 2 3 4 5 6 7 8

0 (8;1) (3;1) (6;0) (7;1) (3;1) (8;0) (8;1) (6;0)

1 (2;1) (2;1) (4;1) (7;0) (1;1) (4;1) (5;0) (4;1)

17

a\q 1 2 3 4 5 6 7 8

0 (5;0) (7;1) (8;1) (5;0) (3;1) (1;0) (8;1) (4;0)

1 (6;1) (8;1) (8;1) (8;1) (6;1) (2;0) (8;1) (2;0)

18

a\q 1 2 3 4 5 6 7 8

0 (1;0) (8;0) (4;0) (3;0) (5;0) (2;0) (7;0) (8;0)

1 (6;1) (3;0) (1;0) (1;0) (4;1) (7;0) (1;0) (4;0)

19

a\q 1 2 3 4 5 6 7 8

0 (4;1) (2;1) (7;1) (4;1) (5;1) (5;1) (7;1) (7;1)

1 (3;1) (4;0) (6;1) (8;1) (8;1) (8;1) (2;1) (6;1)

20

a\q 1 2 3 4 5 6 7 8

0 (2;0) (6;0) (5;1) (2;0) (4;1) (8;1) (6;0) (1;1)

1 (3;0) (1;1) (1;1) (3;0) (4;1) (1;1) (4;1) (4;1)

21

a\q 1 2 3 4 5 6 7 8

0 (1;1) (4;0) (6;1) (4;0) (4;0) (3;1) (4;0) (5;0)

1 (8;0) (7;0) (8;0) (1;0) (7;0) (8;0) (2;0) (1;1)
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�

22

a\q 1 2 3 4 5 6 7 8

0 (3;1) (4;1) (4;1) (8;0) (1;0) (5;0) (2;1) (1;0)

1 (6;1) (7;0) (1;0) (7;0) (1;0) (1;0) (6;1) (1;0)

23

a\q 1 2 3 4 5 6 7 8

0 (5;0) (2;0) (2;0) (8;0) (5;0) (5;0) (7;0) (5;0)

1 (6;0) (4;0) (4;0) (1;0) (7;0) (1;0) (3;1) (7;0)

24

a\q 1 2 3 4 5 6 7 8

0 (6;0) (4;1) (3;0) (8;1) (8;1) (1;0) (8;1) (8;1)

1 (2;1) (3;0) (2;1) (5;1) (5;1) (2;1) (7;1) (1;1)

25

a\q 1 2 3 4 5 6 7 8

0 (3;1) (6;1) (6;1) (6;1) (8;0) (6;1) (7;0) (5;0)

1 (7;0) (4;1) (4;1) (2;1) (1;1) (7;1) (1;1) (1;1)

26

a\q 1 2 3 4 5 6 7 8

0 (4;0) (1;0) (4;0) (4;0) (5;1) (6;1) (3;0) (3;0)

1 (5;0) (5;0) (4;0) (5;0) (2;1) (2;1) (1;0) (2;0)

27

a\q 1 2 3 4 5 6 7 8

0 (8;1) (1;1) (8;1) (6;1) (4;1) (8;1) (3;1) (5;0)

1 (8;1) (3;1) (8;1) (6;1) (2;1) (8;1) (6;1) (8;0)

28

a\q 1 2 3 4 5 6 7 8

0 (1;0) (2;0) (7;0) (4;1) (6;0) (5;0) (1;0) (8;1)

1 (5;0) (8;0) (2;0) (2;0) (8;0) (8;0) (6;0) (3;0)

29

a\q 1 2 3 4 5 6 7 8

0 (1;1) (2;0) (4;0) (5;0) (5;0) (6;1) (7;0) (7;0)

1 (8;1) (5;0) (1;0) (1;0) (1;0) (3;1) (4;0) (3;0)

30

a\q 1 2 3 4 5 6 7 8

0 (4;0) (4;0) (3;0) (7;0) (2;1) (8;0) (6;0) (3;0)

1 (7;1) (7;1) (1;1) (5;0) (2;1) (2;1) (2;1) (1;1)
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Çàäà÷à 2.4.

Äëÿ çàäàííîé ñåòè Ïåòðè Cµ = (P, T, I, O, µ):

1. ïîñòðîèòü ãðàô;

2. îïðåäåëèòü, êàêèå èç ïåðåõîäîâ ÿâëÿþòñÿ ðàçðåøåííûìè;

3. îïðåäåëèòü ìàðêèðîâêó ñåòè ïîñëå ñðàáàòûâàíèÿ ïåðåõîäîâ à) t1 , á) t2 , â) t3,
åñëè îíè ÿâëÿþòñÿ ðàçðåøåííûìè;

4. îïðåäåëèòü, ÿâëÿåòñÿ ëè ñåòü Ïåòðè: à) áåçîïàñíîé; á) îãðàíè÷åííîé; â) êîíñåðâà-
òèâíîé?

� C = (P, T, I, O, µ)

1

P = {p1, p2, p3, p4, p5, p6, p7, p8, p9}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1}, O(t1) = {p2, p3}
I(t2) = {p8, p8}, O(t2) = {p1, p7}
I(t3) = {p2, p5}, O(t3) = {p6}
I(t4) = {p3, p3, p3}, O(t4) = {p4, p4}
I(t5) = {p6, p7}, O(t5) = {p9}
I(t6) = {p4, p9}, O(t6) = {p5, p5, p5, p5, p8}
µ = (2, 3, 1, 4, 1, 0, 5, 2, 0)

2

P = {p1, p2, p3, p4, p5, p6, p7}
T = {t1, t2, t3, t4, t5, t6, t7, t8, t9}
I(t1) = {p1, p3, p5, p7}, O(t1) = {p2, p4, p6}
I(t2) = {p1, p2, p3}, O(t2) = {p4, p5, p6, p7}
I(t3) = {p1, p3, p5, p7}, O(t3) = {p2, p4, p4, p5, p7}
I(t4) = {p3, p5, p7}, O(t4) = {p1, p2, p3}
I(t5) = {p4, p5, p6, p7}, O(t5) = {p1, p2, p3}
I(t6) = {p2, p3, p5, p5}, O(t6) = {p4, p6, p7}
I(t7) = {p3, p5, p7}, O(t7) = {p1, p2, p4, p6}
I(t8) = {p5, p6, p7}, O(t8) = {p3, p4, p4}
I(t9) = {p6, p6, p7}, O(t9) = {p4, p5}
µ = (4, 2, 2, 0, 3, 0, 1)

3

P = {p1, p2, p3, p4}
T = {t1, t2, t3, t4, t5, t6, t7}
I(t1) = {p1, p3, p4}, O(t1) = {p2}
I(t2) = {p1, p2, p2, p2}, O(t2) = {p3, p3, p4, p4}
I(t3) = {p2, p3, p4}, O(t3) = {p1, p3}
I(t4) = {p2, p4}, O(t4) = {p1, p1}
I(t5) = {p3, p4}, O(t5) = {p1, p2, p2, p2}
I(t6) = {p1, p4}, O(t6) = {p2, p3, p3}
I(t7) = {p4}, O(t7) = {p3, p3, p3, p4}
µ = (1, 3, 2, 1)

4

P = {p1, p2, p3, p4, p5, p6}
T = {t1, t2, t3, t4}
I(t1) = {p1, p3, p5, p5}, O(t1) = {p3, p4, p6, p6}
I(t2) = {p1, p2, p3}, O(t2) = {p4, p5, p6}
I(t3) = {p3, p3, p4, p5, p6}, O(t3) = {p2, p2, p2}
I(t4) = {p5, p5, p6}, O(t4) = {p1, p2, p3}
µ = (1, 2, 4, 1, 3, 1)
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Ïðîäîëæåíèå çàäà÷è 2.4
� C = (P, T, I, O, µ)

5

P = {p1, p2, p3, p4, p5, p6, p7}
T = {t1, t2, t3, t4, t5, t6, t7}
I(t1) = {p1}, O(t1) = {p5, p6, p7}
I(t2) = {p2, p3, p3, p4}, O(t2) = {p1, p5, p6, p7}
I(t3) = {p3, p4, p5, p5, p5}, O(t3) = {p1, p6, p7}
I(t4) = {p6, p7}, O(t4) = {}
I(t5) = {p1, p4, p6}, O(t5) = {p2, p3, p3, p5}
I(t6) = {p5, p6}, O(t6) = {p2, p4, p5}
I(t7) = {}, O(t7) = {p1, p2, p2, p5, p7}
µ = (1, 2, 2, 2, 5, 1, 0)

6

P = {p1, p2, p3, p4, p5, p6}
T = {t1, t2, t3, t4, t5}
I(t1) = {p1, p1, p1}, O(t1) = {p2, p3, p3}
I(t2) = {p3}, O(t2) = {p3, p5, p5, p5}
I(t3) = {p2, p3}, O(t3) = {p2, p4, p4, p4}
I(t4) = {p4, p5, p5, p5}, O(t4) = {p4}
I(t5) = {p2, p2}, O(t5) = {p6, p6, p6}
µ = (4, 2, 1, 1, 2, 0)

7

P = {p1, p2, p3, p4, p5, p6, p7, p8, p9}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p1}, O(t1) = {p2, p3, p3}
I(t2) = {p1, p8, p8}, O(t2) = {p7}
I(t3) = {p2, p3, p5}, O(t3) = {p6, p6}
I(t4) = {p3}, O(t4) = {p4}
I(t5) = {p6, p7}, O(t5) = {p9, p9, p9}
I(t6) = {p4, p9}, O(t6) = {p5, p8}
µ = (2, 1, 2, 0, 2, 0, 3, 2, 2)

8

P = {p1, p2, p3, p4, p5}
T = {t1, t2, t3, t4}
I(t1) = {p1, p3, p3, p3}, O(t1) = {p2, p2}
I(t2) = {p2, p3}, O(t2) = {p2, p3}
I(t3) = {p3, p3}, O(t3) = {p1, p1, p1, p2}
I(t4) = {p1, p3, p3, p5}, O(t4) = {p4, p4, p5, p5}
µ = (2, 1, 3, 0, 0)

9

P = {p1, p2, p3, p4, p5, p6, p7}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1}, O(t1) = {p2, p3, p3, p5, p5, p6}
I(t2) = {p2, p3, p3, p3, p5}, O(t2) = {p2}
I(t3) = {p4, p7}, O(t3) = {p3, p5}
I(t4) = {p5, p5}, O(t4) = {p4}
I(t5) = {p1, p4, p6}, O(t5) = {p7, p7, p7}
I(t6) = {p1, p7}, O(t6) = {p1, p7, p7}
µ = (3, 1, 3, 2, 1, 0, 1)

10

P = {p1, p2, p3, p4, p5}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1}, O(t1) = {p2, p3, p5}
I(t2) = {p2, p2, p3, p5}, O(t2) = {p5, p5}
I(t3) = {p3}, O(t3) = {p4, p4, p4, p4}
I(t4) = {p4, p4}, O(t4) = {p2, p2, p3}
I(t5) = {p1}, O(t5) = {p1, p3, p4}
I(t6) = {p4, p4}, O(t6) = {p3, p3, p3}
µ = (1, 4, 2, 0, 1)
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11

P = {p1, p2, p3, p4, p5, p6, p7, p8}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p2}, O(t1) = {p2, p3, p3}
I(t2) = {p3, p3}, O(t2) = {p5, p5}
I(t3) = {p2, p3}, O(t3) = {p2, p4, p4}
I(t4) = {p4, p5, p5}, O(t4) = {p4}
I(t5) = {p2}, O(t5) = {p6}
I(t6) = {p4, p5, p6}, O(t6) = {p6, p7, p8}
I(t7) = {p1, p3}, O(t7) = {p5, p8}
µ = (1, 1, 4, 1, 1, 0, 2, 0)

12

P = {p1, p2, p3, p4, p5, p6}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p3, p3}, O(t1) = {p2, p2, p3}
I(t2) = {p2, p3, p4}, O(t2) = {p1, p1, p2}
I(t3) = {p5, p5}, O(t3) = {p3, p4, p4}
I(t4) = {p4, p4, p4}, O(t4) = {p5}
I(t5) = {p1, p4}, O(t5) = {p5, p6, p6}
I(t6) = {p1, p3}, O(t6) = {p5, p6, p6}
µ = (3, 1, 3, 2, 2, 0)

13

P = {p1, p2, p3, p4, p5, p6, p7}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p6, p6}, O(t1) = {p2, p3}
I(t2) = {p1, p1}, O(t2) = {p6}
I(t3) = {p2, p6}, O(t3) = {p5}
I(t4) = {p3}, O(t4) = {p3, p4, p4}
I(t5) = {p5, p6}, O(t5) = {p6, p7, p7}
I(t6) = {p4, p7}, O(t6) = {}
I(t7) = {p2, p6}, O(t3) = {p5}
µ = (4, 2, 0, 1, 0, 2, 1)

14

P = {p1, p2, p3, p4, p5, p6, p7}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p3}, O(t1) = {p2, p2, p2}
I(t2) = {p2, p2}, O(t2) = {p2, p3}
I(t3) = {p3, p3, p3}, O(t3) = {p1, p2}
I(t4) = {p1}, O(t4) = {p4, p5, p6}
I(t5) = {p3, p4, p5}, O(t5) = {p7}
I(t6) = {p3, p6}, O(t6) = {p6, p7}
µ = (2, 2, 5, 1, 0, 2, 1)

15

P = {p1, p2, p3, p4, p5, p6}
T = {t1, t2, t3, t4, t5, t6, t7}
I(t1) = {p1}, O(t1) = {p2}
I(t2) = {p2}, O(t2) = {p2, p3, p3}
I(t3) = {p3, p3, p3}, O(t3) = {p1, p4}
I(t4) = {p3, p4}, O(t4) = {p1, p1}
I(t5) = {p1}, O(t5) = {p4, p5, p6}
I(t6) = {p4, p6}, O(t6) = {p1}
I(t7) = {}, O(t7) = {p4, p6}
µ = (2, 1, 3, 0, 0, 1)



Ì
ÃÒ
Ó
Ì
ÈÐ
ÝÀ

Ïðîäîëæåíèå çàäà÷è 2.4
� C = (P, T, I, O, µ)

16

P = {p1, p2, p3, p4, p5, p6, p7, p8}
T = {t1, t2, t3, t4, t5}
I(t1) = {p4}, O(t1) = {p1, p2, p3}
I(t2) = {p2, p2}, O(t2) = {p3}
I(t3) = {p3, p5}, O(t3) = {p3, p4, p6, p6}
I(t4) = {p6, p6, p6}, O(t4) = {p5}
I(t5) = {p7}, O(t5) = {p6, p8, p8}
µ = (0, 2, 1, 1, 2, 4, 0, 1)

17

P = {p1, p2, p3, p4, p5, p6, p7, p8, p9, p10}
T = {t1, t2, t3, t4, t5}
I(t1) = {p1}, O(t1) = {p2, p2, p4}
I(t2) = {p2}, O(t2) = {p3, p5, p5}
I(t3) = {p4, p4, p4}, O(t3) = {p6}
I(t4) = {p2, p5}, O(t4) = {p7, p10}
I(t5) = {p6, p8}, O(t5) = {p9, p9}
I(t6) = {p7, p9}, O(t6) = {p7, p10}
µ = (1, 2, 0, 4, 1, 0, 2, 0, 1, 0)

18

P = {p1, p2, p3, p4, p5, p6, p7, p8}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p1, p3, p3}, O(t1) = {p2, p6}
I(t2) = {p2, p4}, O(t2) = {p2, p4}
I(t3) = {p4}, O(t3) = {p3, p3, p5, p5}
I(t4) = {p5, p6}, O(t4) = {p1}
I(t5) = {p7, p8}, O(t5) = {p3, p5}
I(t6) = {p1}, O(t6) = {p7, p8}
µ = (3, 1, 3, 1, 0, 0, 1, 2)

19

P = {p1, p2, p3, p4, p5, p6, p7, p8}
T = {t1, t2, t3, t4, t5, t6, t7}
I(t1) = {p1}, O(t1) = {p2, p4}
I(t2) = {p2}, O(t2) = {p3, p5}
I(t3) = {p4, p6, p6}, O(t3) = {p7, p7}
I(t4) = {p5, p5, p7}, O(t4) = {p8}
I(t5) = {p1, p1}, O(t5) = {p4, p4, p6}
I(t6) = {p2, p4}, O(t6) = {p5, p5, p7}
I(t7) = {p3, p5, p8}, O(t7) = {}
µ = (1, 2, 0, 2, 0, 2, 1, 1)

20

P = {p1, p2, p3, p4, p5, p6}
T = {t1, t2, t3, t4, t5, t6, t7}
I(t1) = {}, O(t1) = {p1, p1}
I(t2) = {p1, p1, p4}, O(t2) = {p2}
I(t3) = {p1}, O(t3) = {p2, p2}
I(t4) = {p3, p4}, O(t4) = {p4}
I(t5) = {p1, p2}, O(t5) = {p2, p2}
I(t6) = {p1, p5}, O(t6) = {p3, p3, p6}
I(t7) = {p1, p3, p3, p5}, O(t7) = {}
µ = (2, 0, 2, 1, 1, 0)
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P = {p1, p2, p3, p4, p5, p6}
T = {t1, t2, t3, t4, t5}
I(t1) = {p1, p2, p3}, O(t1) = {p3}
I(t2) = {p2, p3}, O(t2) = {p3, p4, p5}
I(t3) = {p3, p3, p5}, O(t3) = {p1, p4}
I(t4) = {p4, p4, p6}, O(t4) = {p1, p2, p2}
I(t5) = {p6, p6, p6}, O(t5) = {p5}
µ = (2, 2, 3, 0, 1, 3)

22

P = {p1, p2, p3, p4, p5, p6, p7}
T = {t1, t2, t3, t4, t5, t6, t7}
I(t1) = {p1, p1}, O(t1) = {p2, p2, p3}
I(t2) = {p2, p4, p4}, O(t2) = {p3, p4}
I(t3) = {p3, p3, p3}, O(t3) = {p5, p7}
I(t4) = {p3, p5}, O(t4) = {p4, p4, p4}
I(t5) = {p1, p4, p6, p7}, O(t5) = {p7, p7}
I(t6) = p3, p6}, O(t6) = {p1, p3, p5}
I(t7) = {p7, p7}, O(t7) = {p2, p7}
µ = (3, 1, 3, 2, 1, 0, 1)

23

P = {p1, p2, p3, p4, p5}
T = {t1, t2, t3, t4, t5, t6, t7}
I(t1) = {p1, p1, p3}, O(t1) = {p2}
I(t2) = {p2, p2}, O(t2) = {p3, p3, p3}
I(t3) = {p2, p3, p4}, O(t3) = {p1, p4, p4}
I(t4) = {p3, p4}, O(t4) = {p2, p4}
I(t5) = {p1, p4, p5}, O(t5) = {p5, p5}
I(t6) = {p2, p2, p2}, O(t6) = {p1, p2, p3, p4}
I(t7) = {p5, p5, p5}, O(t7) = {p2}
µ = (2, 2, 1, 1, 2)

24

P = {p1, p2, p3, p4, p5}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p2, p3}, O(t1) = {p2, p2, p5}
I(t2) = {p2, p2, p2}, O(t2) = {p1, p3, p3}
I(t3) = {p1, p3, p4}, O(t3) = {p5}
I(t4) = {p1, p1, p4, p5}, O(t4) = {p3, p3}
I(t5) = {p3, p5, p5}, O(t5) = {p1}
I(t6) = {p3, p3, p1}, O(t6) = {p4, p4, p4}
µ = (1, 3, 1, 2, 2)

25

P = {p1, p2, p3, p4, p5, p6, p7, p8, p9}
T = {t1, t2, t3, t4, t5}
I(t1) = {p1, p1}, O(t1) = {p5, p6, p7}
I(t2) = {p2, p9}, O(t2) = {p1, p3}
I(t3) = {p1, p4}, O(t3) = {p2, p4, p4}
I(t4) = {p5, p5, p8}, O(t4) = {, p7, p9}
I(t5) = {p1, p2, p3, p6}, O(t5) = {p8, p8, p8}
µ = (3, 2, 0, 1, 0, 0, 3, 2, 1)
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P = {p1, p2, p3, p4, p5, p6}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p1, p2, p2}, O(t1) = {p3}
I(t2) = {p2}, O(t2) = {p3, p4}
I(t3) = {p4, p4}, O(t3) = {p5, p5}
I(t4) = {p1, p3, p3}, O(t4) = {p4, p4, p6}
I(t5) = {p6, p6, p6}, O(t5) = {p1, p4}
I(t6) = {p5, p5, p6}, O(t6) = {p3, p3, p4}
µ = (2, 2, 1, 2, 1, 3)

27

P = {p1, p2, p3, p4, p5, p6, p7}
T = {t1, t2, t3, t4, t5}
I(t1) = {p1, p3}, O(t1) = {p2, p2, p3}
I(t2) = {p1, p2}, O(t2) = {p2, p3}
I(t3) = {p3, p3, p3, p6}, O(t3) = {p1, p4, p5}
I(t4) = {p2, p4}, O(t4) = {p5, p5, p7}
I(t5) = {p5, p7}, O(t5) = {p4, p6, p7}
µ = (2, 1, 3, 0, 3, 1, 0)

28

P = {p1, p2, p3, p4, p5}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p2, p2}, O(t1) = {p2, p3}
I(t2) = {p2, p3, p4}, O(t2) = {p1, p1, p3}
I(t3) = {p4, p4}, O(t3) = {p2, p2, p5}
I(t4) = {p3, p3, p3}, O(t4) = {p4}
I(t5) = {p1, p3}, O(t5) = {p4, p5, p5}
I(t6) = {p2, p4}, O(t6) = {p4, p4, p5}
µ = (1, 2, 1, 2, 0)

29

P = {p1, p2, p3, p4, p5, p6, p7, p8, p9}
T = {t1, t2, t3, t4}
I(t1) = {p1, p2, p6}, O(t1) = {p2, p2, p3}
I(t2) = {p2, p3}, O(t2) = {p4, p5}
I(t3) = {p4, p4, p5}, O(t3) = {p6, p6, p8}
I(t4) = {p7, p8, p9}, O(t4) = {p7, p9, p9}
µ = (1, 1, 1, 2, 1, 1, 3, 0, 1)

30

P = {p1, p2, p3, p4, p5, p6, p7, p8}
T = {t1, t2, t3, t4, t5, t6}
I(t1) = {p1, p1, p2, p3}, O(t1) = {p2, p5}
I(t2) = {p2, p3}, O(t2) = {p4, p4}
I(t3) = {p3, p5, p5}, O(t3) = {p1, p3, p5}
I(t4) = {p4, p6, p7}, O(t4) = {p5, p7}
I(t5) = {p5, p7}, O(t5) = {p4, p8}
I(t6) = {p8, p8, p8}, O(t6) = {p2, p6, p7}
µ = (2, 1, 1, 0, 2, 1, 1, 2)


