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¾×¼òêèå¿ àëãîðèòìû óïðàâëåíèÿ

Çàäà÷à. Îáîãðåâ ïîìåùåíèÿ çèìîé � ïîääåðæàíèå êîìíàòíîé òåìïåðàòóðû âîçäóõà.

Èñõîäíûå äàííûå. Ïîìåùåíèå, âîçäóõ â êîòîðîì îõëàæäàåòñÿ åñòåñòâåííûì ïóò¼ì.

Îáîãðåâàòåëü, ìîùíîñòü P êîòîðîãî ïëàâíî ðåãóëèðóåòñÿ â äèàïàçîíå [0, Pmax].

Ïðèìåð ¾÷¼òêîãî¿ àëãîðèòìà ðåãóëèðîâêè ìîùíîñòè îáîãðåâàòåëÿ.

1 Åñëè (IF) òåìïåðàòóðà âîçäóõà íèæå 20◦ C, (THEN) âêëþ÷èòü îáîãðåâàòåëü íà ìîù-
íîñòü P = Pmax.

2 Åñëè (IF) òåìïåðàòóðà âîçäóõà îò 20 äî 23◦ C, (THEN) âêëþ÷èòü îáîãðåâàòåëü íà
ìîùíîñòü P = Pmax/2.

3 Åñëè (IF) òåìïåðàòóðà âîçäóõà âûøå 23◦ C, (THEN) âûêëþ÷èòü îáîãðåâàòåëü, ò. å.
P = 0.
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Ëèíãâèñòè÷åñêîå îïèñàíèå àëãîðèòìà óïðàâëåíèÿ

Çàäà÷à. Îáîãðåâ ïîìåùåíèÿ çèìîé � ïîääåðæàíèå êîìíàòíîé òåìïåðàòóðû âîçäóõà.

Èñõîäíûå äàííûå. Ïîìåùåíèå, âîçäóõ â êîòîðîì îõëàæäàåòñÿ åñòåñòâåííûì ïóò¼ì.

Îáîãðåâàòåëü, ìîùíîñòü P êîòîðîãî ïëàâíî ðåãóëèðóåòñÿ â äèàïàçîíå [0, Pmax].

Ïðèìåð ëèíãâèñòè÷åñêîãî îïèñàíèÿ àëãîðèòìà ðåãóëèðîâêè ìîùíîñòè

îáîãðåâàòåëÿ.

1 Åñëè (IF) òåìïåðàòóðà âîçäóõà íèæå êîìíàòíîé, (THEN) âêëþ÷èòü îáîãðåâàòåëü íà

áîëüøóþ ìîùíîñòü.

2 Åñëè (IF) òåìïåðàòóðà âîçäóõà êîìíàòíàÿ, (THEN) âêëþ÷èòü îáîãðåâàòåëü íà ñðåä-

íþþ ìîùíîñòü.

3 Åñëè (IF) òåìïåðàòóðà âîçäóõà âûøå êîìíàòíîé, (THEN) ïî÷òè âûêëþ÷èòü îáîãðåâà-

òåëü.
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Íå÷¼òêîå ìíîæåñòâî ïî Çàäå êàê ìàòåìàòè÷åñêàÿ ìîäåëü
íå÷¼òêîãî ëèíãâèñòè÷åñêîãî âûñêàçûâàíèÿ

L. A. Zadeh, “Fuzzy sets”, Information and Control, vol. 8, no. 3, pp. 338–353, 1965

L. A. Zadeh, “Fuzzy logic — a personal perspective”, Fuzzy Sets and Systems, vol. 281, pp. 4–20,

2015

Ïðèìåð íå÷¼òêîãî âûñêàçûâàíèÿ

Òåìïåðàòóðà âîçäóõà t � êîìíàòíàÿ.

Åù¼ ïðèìåð

Òåìïåðàòóðà âîçäóõà t � íèæå êîìíàòíîé.

È åù¼ îäèí ïðèìåð

Òåìïåðàòóðà âîçäóõà t � âûøå êîìíàòíîé.
13 20 23 30

1

t,◦ C

µêîìí(t)

Èíäèêàòîðíàÿ ôóíêöèÿ îáû÷íîãî ÷¼òêîãî ìíîæåñòâà ïðèíèìàåò òîëüêî 2 çíà÷åíèÿ: {0, 1}.
Ôóíêöèÿ ïðèíàäëåæíîñòè íå÷¼òêîãî ìíîæåñòâà � ëþáûå çíà÷åíèÿ íà îòðåçêå [0, 1].
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1 Åñëè (IF) òåìïåðàòóðà âîçäóõà íèæå êîìíàòíîé, (THEN) âêëþ÷èòü

îáîãðåâàòåëü íà áîëüøóþ ìîùíîñòü.

2 Åñëè (IF) òåìïåðàòóðà âîçäóõà êîìíàòíàÿ, (THEN) âêëþ÷èòü îáîãðåâàòåëü íà ñðåä-

íþþ ìîùíîñòü.

3 Åñëè (IF) òåìïåðàòóðà âîçäóõà âûøå êîìíàòíîé, (THEN) ïî÷òè âûêëþ÷èòü îáîãðåâà-

òåëü.
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Êîìáèíèðîâàíèå çíà÷åíèé ôóíêöèé ïðèíàäëåæíîñòè, ðåçóëüòàòû

Ëîãè÷åñêîå ¾ÈËÈ¿ Ëîãè÷åñêîå ¾È¿

max{x, y} min{x, y}
max{x, y} xy

1− (1− x)(1− y) xy

¾×¼òêèé¿ àëãîðèòì
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