
Íàçâàíèå ãëàâû 167

© Ïðîõîðîâ Ã.Â., Êîëáååâ Â.Â., Æåëíîâ Ê.È., Ëåäåíåâ Ì.À., 1998
 «Ìàòåìàòè÷åñêèé ïàêåò Maple V Release 4».
Ïðè ïåðåïå÷àòêå ññûëêà íà ïåðâîèñòî÷íèê îáÿçàòåëüíà.

14. Óïðàâëÿþùèå êîíñòðóêöèè

Ëþáîé ÿçûê ïðîãðàììèðîâàíèÿ íå ìîæåò îáîéòèñü áåç óïðàâëÿþ-
ùèõ ñòðóêòóð �  âåòâëåíèÿ è öèêëîâ. Â ÿçûê Maple V òàêæå âõîäÿò
òàêèå îïåðàòîðû, ïðè÷åì èõ ñèíòàêñèñ î÷åíü ïîõîæ íà ñèíòàêñèñ óï-
ðàâëÿþùèõ îïåðàòîðîâ â òðàäèöèîííûõ ÿçûêàõ ïðîãðàììèðîâàíèÿ
âûñîêîãî óðîâíÿ. Êðîìå ýòîãî, â Maple V îòñóòñòâóåò îïåðàòîð áåçóñ-
ëîâíîãî ïåðåõîäà è, ñëåäîâàòåëüíî, ïðîãðàììû Maple äîëæíû ïîä-
äåðæèâàòü èñòèííûé ïðèíöèï ìîäóëüíîãî ïðîãðàììèðîâàíèÿ.

14.1 Îïåðàòîð âåòâëåíèÿ

Îïåðàòîð âåòâëåíèÿ èçîáðàçèì ñëåäóþùåé ñèíòàêñè÷åñêîé äèàã-
ðàììîé:

if - then
elif - then
...
elif - then
else

fi

Èëè â ðàçâåðíóòîì âèäå:
if <óñëîâèå> then <ïîñëåäîâàòåëüíîñòü îïåðàòîðîâ>
| elif <óñëîâèå> then <ïîñëåäîâàòåëüíîñòü îïåðàòîðîâ> |
| else <ïîñëåäîâàòåëüíîñòü îïåðàòîðîâ> |
fi

Óñëîâèå - áóëåâî âûðàæåíèå.
Âûðàæåíèå elif ðàñøèôðîâûâàåòñÿ êàê else - if, ò.å. �â ïðîòèâíîì ñëó-

÷àå ïðîâåðèòü ñëåäóþùåå óñëîâèå�.
Ñòðîê elif ìîæåò áûòü íåîãðàíè÷åííîå êîëè÷åñòâî.
 fi - ïðèçíàê êîíöà îïåðàòîðà âåòâëåíèÿ.

Ïóñòü èìååì ñëåäóþùèå ðàâåíñòâà:
> cond:=true: x:=2: y:=3:

Òîãäà:
> if cond then r:=2 else r:=3 fi;

 := r 2
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> if not cond then r:=0 elif y>x then r:=1 elif
  x>y then r:=2 else r:=3 fi;

 := r 1
Îïåðàòîð âåòâëåíèÿ äîïóñòèìî çàäàâàòü è â ôîðìå ôóíêöèè, ïðè ýòîì

if äîëæíî áûòü çàêëþ÷åíî â îáðàòíûå êàâû÷êè.
> `if`(false,`èñòèíà`,`ëîæü`);

ëîæü

> `if`(true,`èñòèíà`,`ëîæü`);

èñòèíà

14.2 Îïåðàòîð öèêëà

Ìîæíî çàäàòü öèêëû äâóõ òèïîâ: �for � to� è �while�.
Ñèíòàêñèñ îïèñàíèÿ îïåðàòîðà öèêëà ñëåäóþùèé:
|for <èìÿ>| |from <âûðàæåíèå>| |by <âûðàæåíèå>|

|to <âûðàæåíèå>| |while <âûðàæåíèå>|
do <ïîñëåäîâàòåëüíîñòü îïåðàòîðîâ> od;

èëè
|for <èìÿ>| |in <âûðàæåíèå>| |while <âûðàæåíèå>|

do <ïîñëåäîâàòåëüíîñòü îïåðàòîðîâ> od;

Ïî óìîë÷àíèþ çíà÷åíèÿ âûðàæåíèé from è by ðàâíû åäèíèöå.
od � ïðèçíàê êîíöà òåëà öèêëà.
Êîíñòðóêöèÿ in ïðåäíàçíà÷åíà äëÿ ðàáîòû ñ ïåðå÷èñëÿåìûìè òèïàìè

äàííûõ (ìàññèâû, ñïèñêè è ò.ä.), â ýòîì ñëó÷àå öèêë áóäåò âûïîëíÿòüñÿ
äëÿ êàæäîãî ýëåìåíòà ìàññèâà èëè ñïèñêà.

Âûðàæåíèå â to è â in âû÷èñëÿåòñÿ ïåðåä íà÷àëîì öèêëà.

> a:=array(1..2);
 := a ( )array , .. 1 2 [ ]

> for i to 2 do a[i]:=i od;

 := a1 1

 := a2 2

> i:=0:
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> while i<>2 do i:=i+1: a[i]:=1: od;
 := i 1

 := a1 1

 := i 2

 := a2 1

> restart: s:=0:
> for z in [1,2,3] do s:=s+z od:
> s;

6
Â ñëåäóþùåì ïðèìåðå íàõîäèòñÿ ñóììà âñåõ ÷åòíûõ ÷èñåë îò 12 äî

100:
> sum1 := 0:
> for i from 12 by 2 while i < 100 do
>    sum1 := sum1 + i
> od:
> sum1;

2420
Ìîæíî îðãàíèçîâàòü âëîæåííûå öèêëû:

> b:=array(1..2,1..2);
 := b ( )array , , .. 1 2  .. 1 2 [ ]

> for i to 2  do for j to 2  do
b[i,j]:=sqrt(i+j) od od;

> print(b);









2 3
3 2

Îïåðàòîð next
Åñëè â öèêëå íåîáõîäèìî ïðîïóñòèòü îäíó èòåðàöèþ, òî äëÿ ýòîé

öåëè ìîæíî èñïîëüçîâàòü îïåðàòîð next. Äåéñòâèå ýòîãî îïåðàòîðà çàê-
ëþ÷àåòñÿ â òîì, ÷òî íà òåêóùåé èòåðàöèè íå áóäåò âûïîëíåíî íèêà-
êèõ âû÷èñëåíèé, à íà÷íåòñÿ âûïîëíåíèå ñëåäóþùåé èòåðàöèè; next
èñïîëüçóåòñÿ òîëüêî â öèêëàõ.
> ar:=array(1..4):
> for i to 4 do if i=3 then next else ar[i]:=0
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fi od;
> print(ar);

[ ], , ,0 0 ar3 0

Îïåðàòîð break
Äëÿ ïðåðûâàíèÿ âûïîëíåíèÿ öèêëà èñïîëüçóåòñÿ îïåðàòîð break;

break èñïîëüçóåòñÿ òîëüêî â öèêëàõ.

> ar:=array(1..4):
> for i to 4 do if i=3 then break else ar[i]:=i

fi od;
> print(ar);

[ ], , ,1 2 ar3 ar4


