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1. Óïðàâëÿþùèå êîíñòðóêöèè� Êîìàíäà óñëîâèÿ if� Êîìàíäà öèêëà while� Êîìàíäà öèêëà ñ ïàðàìåòðîì for� Êîìàíäà âûáîðà swith



1.1. Êîìàíäà ifif <óñëîâèå1><êîìàíäû>elseif <óñëîâèå2><êîìàíäû>elseif <óñëîâèå3><êîìàíäû>...else<êîìàíäû>end<óñëîâèå> ìîæíî ïîëó÷èòü â ðåçóëüòàòå� îïåðàöèé-îòíîøåíèé: < > == <= >=,� â ðåçóëüòàòå ëîãè÷åñêèõ îïåðàöèé: ~= & | ~ && ||,� ñïåöèàëüíûõ �óíêöèé: any, all è äð.Åñëè V � ìàññèâ, òî óñëîâèå V ýêâèâàëåíòíî óñëîâèþ all(V).



Ïðèìåðû:a = [0 1 Inf NaN℄;b = [2 0 0 2℄;~a~ba | ba & ba = [1 2℄;b = [2 1℄;a == ba < ba > bany(a < b)all(a < b)



Ïðèìåð ñ êîìàíäîé if
f(x) = 8>><>>: 0; åñëè x < 0,x; åñëè 0 � x < 1,px; åñëè x � 1.Äâå ðåàëèçàöèè:if x < 0 if x < 0f = 0; f = 0;else elseif x < 1if x < 1 f = x;f = x; elseelse f = sqrt(x);f = sqrt(x); endendend



1.2. Êîìàíäà whilewhile <âûðàæåíèå><êîìàíäû>endÏðèìåðÂû÷èñëåíèå êîíñòàíòû epse = 1;while 1 + e ~= 1,e = e/2;ende = 2*e



1.3. Êîìàíäà forfor <ïåðåìåííàÿ> = <âûðàæåíèå><êîìàíäû>endÏðèìåð: ìàòðèöû �èëüáåðòàn = 10;H = zeros(n);for i = 1:nfor j = 1:nH(i, j) = 1/(i + j - 1);endendÄëÿ ãåíåðàöèè ìàòðèö �èëüáåðòà åñòü ñòàíäàðòíàÿ �óíêöèÿ hilb(n).Îíà ðåàëèçîâàíà áåç åäèíîãî öèêëà.



1.4. Êîìàíäà swithswith <âûðàæåíèå>ase {<ñïèñîê çíà÷åíèé 1>}<êîìàíäû>ase {<ñïèñîê çíà÷åíèé 2>}<êîìàíäû>...otherwise<êîìàíäû>end



Ïðèìåðswith lower(method)ase {'linear','bilinear'}disp('Method is linear')ase 'ubi'disp('Method is ubi')ase 'nearest'disp('Method is nearest')otherwisedisp('Unknown method')end



2. Òèïû äàííûõ (êëàññû)� ARRAY (ïëîòíûé èëè ðàçðåæåííûé)Æ logialÆ harÆ NUMERIC� int8, int16, int32, int64, uint8, uint16, uint32, uint64� single� doubleÆ ellÆ struture� ïîëüçîâàòåëüñêèå êëàññûÆ êëàññû JavaÆ funtion handle



2.1. Ìàññèâû ñòðóêòóð (struture arrays)Ñòðóêòóðîé íàçûâàåòñÿ àáñòðàêòíûé òèï äàííûõ, ïðåäñòàâëÿþùèé ñîáîé êîëëåêöèþçíà÷åíèé (ïîëåé) ðàçíûõ òèïîâ, äîñòóï ê êîòîðûì îñóùåñòâëÿåòñÿ ïî èìåíè (èìåíèïîëÿ).Ìàññèâ ñòðóêòóð � ýòî êîëëåêöèÿ ñòðóêòóð, äîñòóï ê êîòîðûì ïðîèñõîäèò ïî èíäåêñó.S.name = 'Isaa Newton';S.age = 38; name age`Isaa Newton' 38



Íàáîð ïîëåé ñòðóêòóðû ìîæåò èçìåíÿòüñÿ äèíàìè÷åñêè. Òàêæå äèíàìè÷åñêè ìîãóòìåíÿòüñÿ ðàçìåðû ìàññèâà ñòðóêòóð:S(2).name = 'Blaise Pasal' ;S(2).age = 23; � name age1 `Isaa Newton' 382 `Blaise Pasal' 23



Äðóãîé ñïîñîá ñîçäàíèÿ ñòðóêòóðû:S(3) = strut('name', ...'Carl F. Gauss', 'age', 43);� name age1 `Isaa Newton' 382 `Blaise Pasal' 233 `Carl F. Gauss' 43



Äîáàâèì åùå îäíî ïîëå:S(3).profession = 'mathematiian'� name age profession1 `Isaa Newton' 38 [℄2 `Blaise Pasal' 23 [℄3 `Carl F. Gauss' 43 `mathematiian'



2.2. Ìàññèâû ÿ÷ååê (ell arrays)ß÷åéêîé (ell) íàçûâàåòñÿ êîíòåéíåð, êîòîðûé ìîæåò ñîäåðæàòü â ñåáå ïðîèçâîëüíûéèç ðàññìîòðåííûõ òèïîâ äàííûõ (ò.å. ýòî ìîæåò áûòü ìàññèâ ÷èñåë ñ ïëàâàþùåéçàïÿòîé, ìàññèâ ñèìâîëîâ, ìàññèâ ñòðóêòóð è äð.)Ìàññèâ ÿ÷ååê � ýòî êîëëåêöèÿ ÿ÷ååê, äîñòóï ê êîòîðûì ïðîèñõîäèò ïî èíäåêñó. Òàêèìîáðàçîì, ìàññèâ ÿ÷ååê ìîæåò îáúåäèíÿòü ðàçíîòèïíûå äàííûå. Ìàññèâ ìîæåò áûòüîäíîìåðíûì, äâóìåðíûì èëè ìíîãîìåðíûì.Äîñòóï ê ÿ÷åéêàì îñóùåñòâëÿåòñÿ óêàçàíèåì ïîñëå èìåíè ìàññèâà èíäåêñà ýëåìåíòà â�èãóðíûõ ñêîáêàõ.for n = 1:5M{n} = hadamard(2^n);endM{2}



Äðóãîé ñïîñîá ñîçäàòü ìàññèâ ÿ÷ååê � ýòî ïåðå÷èñëèòü åãî ýëåìåíòû ïîñòðî÷íî,ðàçäåëÿÿ ýëåìåíòû â îäíîé ñòðîêå ïðîáåëàìè èëè çàïÿòûìè, à ñàìè ñòðîêè � òî÷êîé ñçàïÿòîé èëè ñèìâîëîì ïåðåõîäà íà íîâóþ ñòðîêó.Âñå ýëåìåíòû äîëæíû áûòü çàêëþ÷åíû â �èãóðíûå ñêîáêè.Íàïðèìåð,A = hadamard(4)C = {A sum(A) prod(A) 'matrix A'}×òîáû ñîçäàòü ìàññèâ ïóñòûõ ÿ÷ååê äîñòàòî÷íî âîñïîëüçîâàòüñÿ �óíêöèåé ell ñóêàçàíèåì ðàçìåðîâ ìàññèâà.M = ell(5,1)



3. Ïîëüçîâàòåëüñêèå �óíêöèèÏðîãðàììà � ïîñëåäîâàòåëüíîñòü êîìàíä, çàïèñàííûõ â �àéë (m-�àéë)

Îñíîâíûå ïðèíöèïû� Ïðîãðàììà � îáû÷íûé òåêñòîâûé �àéë. Åå ìîæíî ñîçäàâàòü, íàïðèìåð, âáëîêíîòå Windows èëè âî âñòðîåííîì ðåäàêòîðå, êîòîðûé âûçûâàåòñÿ êîìàíäîéedit.� Êîìàíäû çàïèñûâàþòñÿ òàê æå êàê è â êîìàíäíîì îêíå è ðàçäåëÿþòñÿ çíàêàìè¾;¿ èëè ¾,¿ èëè ñèìâîëàìè ïåðåõîäà íà íîâóþ ñòðîêó.� Êîíåö ïðîãðàììû íèêàê íå ïîìå÷àåòñÿ (êðîìå ïðîãðàìì, ñîäåðæàùèõâëîæåííûå � nested � �óíêöèè). Äîñðî÷íûé âûõîä � ïî êîìàíäå return.� Ñèìâîë % íà÷èíàåò êîììåíòàðèé.� Ïåðâûå ñòðîêè êîììåíòàðèÿ ïîäêëþ÷àþòñÿ â ñèñòåìó ñïðàâêè è âûçûâàþòñÿêîìàíäîé help èìÿ_ïðîãðàììû.



Òèïû M-�àéëîâÑöåíàðèè (ñêðèïòû) Ôóíêöèè�àáîòàþò ñ äàííûìè â ðàáî÷åìïðîñòðàíñòâå è îáùèìè(ãëîáàëüíûìè) äàííûìè �àáîòàþò ñî ñâîèìè ñîáñòâåííûìè(ëîêàëüíûìè) äàííûìè è îáùèìè(ãëîáàëüíûìè) äàííûìè. Ìîãóòðàáîòàòü ñ äàííûìè ðàáî÷åãîïðîñòðàíñòâà.Íå èìåþò âõîäíûõ àðãóìåíòîâ è íåìîãóò âîçâðàùàòü çíà÷åíèÿ Ìîãóò èìåòü âõîäíûå àðãóìåíòû èìîãóò âîçâðàùàòü çíà÷åíèÿÊàê ïðàâèëî, èñïîëüçóþòñÿ äëÿîòëàäêè è ïðèêèäî÷íûõ ðàñ÷åòîâ �àñøèðÿþò âîçìîæíîñòè ÿçûêàMATLAB

Äàííûå ðàáî÷åãî ïðîñòðàíñòâà �ëîáàëüíûå äàííûå

Ëîêàëüíûå äàííûå �óíêöèè1 Ëîêàëüíûå äàííûå �óíêöèè2



3.1. Ïðîãðàììû-�óíêöèè (m-�óíêöèè)Çàãîëîâîê �óíêöèè:funtion [y1, y2, ..., ym℄ = ff(x1,x2,...,xn)funtion y = ff(x1,x2,...,xn)funtion ff(x1, x2, ..., xn)funtion [y1, y2, ..., ym℄ = ffÑïîñîáû âûçîâà �óíêöèè:[y1, y2, ..., ym℄ = ff(x1, x2, ..., xn)y = ff(x1, x2, ..., xn)ff(x1, x2, ..., xn)[y1, y2, ..., ym℄ = ff



3.2. Ïîä÷èíåííûå �óíêöèè� Ïîä�óíêöèè (subfuntions)� Âëîæåííûå �óíêöèè (nested funtions)� ×àñòíûå �óíêöèè (private funtions)



3.2.1. Ïîä�óíêöèè (subfuntions)M-�àéë ñ ïðîãðàììîé-�óíêöèåé ìîæåò ñîäåðæàòü îïèñàíèå íåñêîëüêèõ �óíêöèé.Òîëüêî ïåðâàÿ �óíêöèÿ (îñíîâíàÿ) äîñòóïíà èçâíå. Îñòàëüíûå (ïîä�óíêöèè) ìîãóòáûòü âûçâàíû èç îñíîâíîé �óíêöèè èëè èç äðóãîé ïîä�óíêöèè òîãî æå ñàìîãîm-�àéëà.funtion [...℄ = name(...)a = ...;b = ...;funtion [...℄ = name1(...)a, b íå âèäíûfuntion [...℄ = name2(...)a, b íå âèäíû



3.2.2. Âëîæåííûå �óíêöèè (nested funtions)funtion [...℄ = name(...)a = ...;b = ...;funtion [...℄ = name1(...)a, b äîñòóïíûendfuntion [...℄ = name2(...)a, b äîñòóïíûendend



3.2.3. ×àñòíûå �óíêöèè (private funtions)×àñòíûå �óíêöèè � ýòî �óíêöèè, ðàçìåùåííûå â êàòàëîãå ñ èìåíåì private.×àñòíûå �óíêöèè äîñòóïíû èç �óíêöèé, ðàñïîëîæåííûõ â ðîäèòåëüñêîì êàòàëîãå.Ýòîò êàòàëîã íå ñëåäóåò óêàçûâàòü â ïóòÿõ äîñòóïà.



3.3. Ôóíêöèè ñ ïåðåìåííûì ÷èñëîì àðãóìåíòîânargin � �àêòè÷åñêîå ÷èñëî âõîäíûõ àðãóìåíòîânargout � �àêòè÷åñêîå ÷èñëî âûõîäíûõ ïàðàìåòðîâ



3.4. Ôóíêöèè ñ ïðîèçâîëüíûì ÷èñëîì àðãóìåíòîâfuntion varargout = ff(y)funtion y = ff(varargin)varargin, varargout � ìàññèâû ÿ÷ååê ñ âõîäíûìè è âûõîäíûìè àðãóìåíòàìèñîîòâåòñòâåííî.



3.5. �ëîáàëüíûå ïåðåìåííûåÔóíêöèÿ îáúÿâëåíèÿ ãëîáàëüíûõ ïåðåìåííûõglobal a1 a2 ...äîëæíà ïîÿâèòüñÿ âî âñåõ �óíêöèÿõ, â êîòîðûõ èñïîëüçóþòñÿ ýòè ïåðåìåííûå.


