
Êðàòêàÿ ñâîäêà ïî ÿçûêó Matlab

Í.Þ.Çîëîòûõ

05.05.08

Èìåíà ïåðåìåííûõ, ôóíêöèé è ò. ï. ÷óâñòâèòåëüíû ê
ðåãèñòðó. Ðàçäåëèòåëÿìè êîìàíä ÿâëÿþòñÿ: Enter,
¾,¿ èëè ¾;¿. Ðåçóëüòàò êîìàíäû, ïîñëå êîòîðîé èäåò
Enter èëè ¾,¿, ïå÷àòàåòñÿ. Äëÿ ïðîäîëæåíèå
êîìàíäû íà ñëåäóþùåé ñòðîêå èñïîëüçóåòñÿ ¾...¿.

% íà÷èíàåò ñòðîêó êîììåíòàðèåâ

1. ×èñëà

1 + 2*(3 - 4)/5 âû÷èñëåíèå âûðàæåíèÿ
a = 1 + 2*(3 - 4)/5 âû÷èñëåíèå âûðàæåíèÿ è
ïðèñâàèâàíèå ðåçóëüòàòà ïåðåìåííîé a

ans ðåçóëüòàò ïîñëåäíåãî íå ïðèñâîåííîãî âûðàæåíèÿ
pi ÷èñëî π
Inf áåñêîíå÷íîñòü ∞
NaN ¾íå-÷èñëî¿
eps ìàøèííàÿ òî÷íîñòü 2−52 = 2.2204× 10−16

realmax ìàêñèìàëüíîå ÷èñëî
(2− 2−52)× 21023 = 1.7977× 10308

realmin ìèíèìàëüíîå ïîëîæèòåëüíîå
íîðìàëèçîâàííîå ÷èñëî 2−1022 = 2.2251× 10−308

abs(x) ìîäóëü |x|
sign(x) çíàê signx
exp(x) ex

log(x) lnx
log2(x) log2 x
log10(x) log10 x
sin(x) sinx
cos(x) cos x
tan(x) tg x
asin(x) arcsin x
acos(x) arccos x
atan(x) arctg x
floor(x) ¾ïîë¿ bxc
ceil(x) ¾ïîòîëîê¿ dxe
round(x) áëèæàéøåå öåëîå bxe
fix(x) ÷èñëî ñ îòáðîøåííîé äðîáíîé ÷àñòüþ
gcd(m, n) ÍÎÄ(m,n)
lcm(m, n) ÍÎÊ(m,n)
rem(m, n) m− fix(m/n) n
mod(m, n) m− bm/ncn
primes(n) ñïèñîê ïðîñòûõ ÷èñåë ≤ n
isprime(n) ïðîâåðêà ÷èñëà íà ïðîñòîòó
factor(n) ðàçëîæåíèå íà ïðîñòûå ìíîæèòåëè ÷èñëà n
factorial(n) n!
i, j, 1i, 1j ìíèìàÿ åäèíèöà
1+1i, 1-2i, 3i êîìïëåêñíûå ÷èñëà
real(z) äåéñòâèòåëüíàÿ ÷àñòü êîìïëåêñíîãî ÷èñëà z
imag(z) ìíèìàÿ ÷àñòü êîìïëåêñíîãî ÷èñëà z
abs(z) ìîäóëü êîìïëåêñíîãî ÷èñëà z
angle(z) óãîë (àðãóìåíò) êîìïëåêñíîãî ÷èñëà z
z', conj(z) ñîïðÿæåííîå ÷èñëî

2. Âåêòîðû è ìàòðèöû

[1, 2, 3] èëè [1 2 3] âåêòîð�ñòðîêà [1, 2, 3]

[1; 2; 3] âåêòîð�ñòîëáåö


1

2

3


[1, 2; 3, 4] ìàòðèöà

[
1 2

3 4

]
(Âìåñòî ; ìîæíî íàæèìàòü Enter)
a(1) 1-é ýëåìåíò âåêòîðà (ñòðîêè èëè ñòîëáöà) a
a(end) ïîñëåäíèé ýëåìåíò âåêòîðà a
A(2, 4) ýëåìåíò 2-é ñòðîêè 4-ãî ñòîëáöà ìàòðèöû A
A(2, end) ýëåìåíò 2-é ñòðîêè ïîñëåäíåãî ñòîëáöà
A([1, 2], [2, 5]) ìàòðèöà èç ýëåìåíòîâ, ñòîÿùèõ íà
ïåðåñå÷åíèè 1-é è 2-é ñòðîê è 2-ãî è 5 ñòîëáöîâ

a:b ñòðîêà, ñîñòàâëåííàÿ èç ÷èñåë îò a äî b ñ øàãîì 1
a:h:b ñòðîêà èç ÷èñåë îò a äî b ñ øàãîì h
1:10 ñòðîêà [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
1:2:10 ñòðîêà [1, 3, 5, 7, 9]
size(A) ðàçìåðû ìàòðèöû A (âåêòîð èç äâóõ
êîìïîíåíò)

size(A, 1) ÷èñëî ñòðîê ìàòðèöû A
size(A, 2) ÷èñëî ñòîëáöîâ ìàòðèöû A
length(a) äëèíà âåêòîðà a
[a, b] êîíêàòåíàöèÿ âåêòîðîâ-ñòðîê
[a; b] êîíêàòåíàöèÿ âåêòîðîâ-ñòîëáöîâ
[A, B; C, D] ìàòðèöà, ñîñòàâëåííàÿ èç áëîêîâ
zeros(n) íóëåâàÿ êâàäðàòíàÿ ìàòðèöà ïîðÿäêà n
zeros(m, n) íóëåâàÿ ïðÿìîóãîëüíàÿ ìàòðèöà ðàçìåðà

m× n
ones(n), ones(m, n) ìàòðèöà, çàïîëíåííàÿ åäèíèöàìè
eye(n), eye(m, n) åäèíè÷íàÿ ìàòðèöà
rand ñëó÷àéíîå ÷èñëî íà îòðåçêå [0, 1]
randn ñëó÷àéíîå ÷èñëî, ðàñïðåäåëåííîå ïî íîðìàëüíîìó
çàêîíó ñ ìàò. îæèäàíèåì 0 è ñðåäíåêâàäðàòè÷åñêèì
îòêëîíåíèåì 1

rand(n), randn(n) ñëó÷àéíûå êâàäðàòíûå ìàòðèöû
ïîðÿäêà n

rand(m, n), randn(m, n) ñëó÷àéíûå ïðÿìîóãîëüíûå
ìàòðèöû ðàçìåðà m× n

A+B ñóììà ìàòðèö
A-B ðàçíîñòü ìàòðèö
a*A ïðîèçâåäåíèå ÷èñëà a íà ìàòðèöó A
A*B ìàòðè÷íîå ïðîèçâåäåíèå
A^n ìàòðè÷íàÿ ñòåïåíü
A.*B ïîêîìïîíåíòíîå ïðîèçâåäåíèå
A./B ïîêîìïîíåíòíîå äåëåíèå
A.^B ïîêîìïîíåíòíàÿ ñòåïåíü
A' êîìïëåêñíî ñîïðÿæåííàÿ ìàòðèöà
A.' òðàíñïîíèðîâàííàÿ ìàòðèöà
A\b ðåøåíèå ñ.ë.ó. Ax = b
A\B ðåøåíèå ìàòðè÷íîãî óðàâíåíèÿ AX = B
A/B ðåøåíèå ìàòðè÷íîãî óðàâíåíèÿ Y A = B
inv(A), A^(-1) îáðàòíàÿ ìàòðèöà A−1

det(A) îïðåäåëèòåëü ìàòðèöû
rref(A) óïðîùåííûé âèä ìàòðèöû
linspace(a, b) âåêòîð èç 100 ðàâíîìåðíî îòñòîÿùèõ
óçëîâ îò a äî b

linspace(a, b, n) âåêòîð èç n ðàâíîìåðíî îòñòîÿùèõ
óçëîâ îò a äî b



[X, Y] = meshgrid(x, y) ãåíåðèðîâàíèå ðåøåòîê
Ñì. òàêæå ðàçäåë ¾ëèíåéíàÿ àëãåáðà¿
Ìàòåìàòè÷åñêèå ôóíêöèè, ïðèìåíåííûå ê ìàòðèöàì
äåéñòâóþò ïîêîìïîíåíòíî.

3. Ñîõðàíåíèå è çàãðóçêà äàííûõ

save filename ñîõðàíåíèå çíà÷åíèé âñåõ ïåðåìåííûõ
ðàáî÷åãî ïðîñòðàíñòâà â mat-ôàéëå

save filename a1 a2 ... an ñîõðàíåíèå çíà÷åíèé
óêàçàííûõ ïåðåìåííûõ

load filename çàãðóçêà äàííûõ èç ôàéëà
load filename a1 a2 ... an çàãðóçêà óêàçàííûõ
ïåðåìåííûõ

save a -ascii ñîõðàíåíèå çíà÷åíèÿ ïåðåìåííîé â
îäíîèìåííîì òåêñòîâîì ôàéëå

load a -ascii çàãðóçêà ïåðåìåííîé èç òåêñòîâîãî ôàéëà

4. Ãðàôè÷åñêèå ôóíêöèè

plot(x, y) ãðàôèê ôóíêöèè
plot(x, y, ñòèëü) ãðàôèê ôóíêöèè ñ óêàçàíèåì ñòèëÿ
ëèíèè:
c m y r g b w k öâåò ëèíèè è ìàðêåðà
- -- : -. ñòèëü ëèíèè
+, o, *, x, s, d, ^, v, >, <, p, h òèï ìàðêåðà

xlabel('Text') ïîäïèñü ê îñè Ox
ylabel('Text') ïîäïèñü ê îñè Oy
title('Text') çàãîëîâîê ââåðõó ãðàôèêà
clf î÷èùàåò òåêóùåå ãðàôè÷åñêîå îêíî
shg âûäâèãàåò òåêóùåå ãðàôè÷åñêîå îêíî âïåðåä
figure ñîçäàåò íîâîå ãðàôè÷åñêîå îêíî è äåëàåò åãî
àêòèâíûì

figure(n) äåëàåò àêòèâíûì îêíî ñ íîìåðîì n
hold on ïåðåõîäèò â ðåæèì ñîõðàíåíèÿ ðåçóëüòàòîâ
ãðàôè÷åñêîãî âûâîäà

hold off âûõîäèò èç ðåæèìà
hold ìåíÿåò ðåæèì
plot(x1, y1, x2, y2, ..., xn, yn) íåñêîëüêî êðèâûõ
plot(x1, y1, ñòèëü1, ..., xn, yn, ñòèëün) íåñêîëüêî
êðèâûõ ñ óêàçàíèåì èõ ñâîéñòâ

legend('òåêñò1', 'òåêñò2', ..., 'òåêñòn') ëåãåíäà
xlim([xmin, xmax]) äèàïàçîí èçìåíåíèÿ êîîðäèíàòû x
ylim([ymin, ymax]) äèàïàçîí èçìåíåíèÿ êîîðäèíàòû y
zlim([zmin, zmax]) äèàïàçîí èçìåíåíèÿ êîîðäèíàòû z
axis([xmin, xmax, ymin, ymax, zmin, zmax])

äèàïàçîíû
axis equal îäèíàêîâûé ìàñøòàá ïî âñåì îñÿì
axis square îñè êîîðäèíàò êâàäðàòíûå
axis on âêëþ÷àåò îòîáðàæåíèå îñåé
axis off âûêëþ÷àåò îòîáðàæåíèå îñåé
grid on âêëþ÷àåò îòîáðàæåíèå ñåòêè
grid off âûêëþ÷àåò îòîáðàæåíèå ñåòêè
logx(...) àíàëîãè÷íî plot, íî èñïîëüçóåòñÿ
ëîãàðèôìè÷åñêàÿ øêàëà ïî îñè Ox

logy(...) àíàëîãè÷íî plot, íî èñïîëüçóåòñÿ
ëîãàðèôìè÷åñêàÿ øêàëà ïî îñè Oy

semilog(...) àíàëîãè÷íî plot, íî èñïîëüçóåòñÿ äâîéíàÿ
ëîãàðèôìè÷åñêàÿ øêàëà

polar(phi, r) ãðàôèê â ïîëÿðíûõ êîîðäèíàòàõ
polar(phi, r, ñòèëü) ãðàôèê â ïîëÿðíûõ êîîðäèíàòàõ
ñ óêàçàíèåì ñòèëÿ

plot3(x, y, z) ãðàôèê êðèâîé â ïðîñòðàíñòâå
plot3(x, y, z, ñòèëü) ãðàôèê êðèâîé â ïðîñòðàíñòâå ñ
óêàçàíèåì ñòèëÿ

plot3(x1, y1, z1, x2, y2, z2, ..., xn, yn, zn)

íåñêîëüêî ãðàôèêîâ â ïðîñòðàíñòâå
plot3(x1, y1, z1, ñòèëü1, ..., xn, yn, zn, ñòèëün)

íåñêîëüêî ãðàôèêîâ â ïðîñòðàíñòâå ñ óêàçàíèåì ñòèëÿ
mesh(X, Y, Z) ¾ïðîâîëî÷íàÿ¿ ïîâåðõíîñòü
surf(X, Y, Z) çàêðàøåííàÿ ïîâåðõíîñòü
surfl(X, Y, Z) ìîäåëèðîâàíèå îñâåùåíèÿ
colormap ïàëèòðà çàäàíèå ïàëèòðû:

winter spring summer autumn bone

copper hot cool gray pink è äð.
colorbar îòîáðàæåíèå öâåòîâîé øêàëû
hidden on âêëþ÷åíèå ðåæèìà ñêðûòèÿ íåâèäèìûõ
ëèíèé

hidden off âêëþ÷åíèå ðåæèìà îòîáðàæåíèÿ íåâèäèìûõ
ëèíèé

shading faceted ðåæèì îòðèñîâêè ãðàíåé
shading interp

shading flat

alpha a çàäàíèå êîýôôèöèåíòà ïðîçðà÷íîñòè
view(az, el) óãîë îáçîðà (äîëãîòà è øèðîòà â
ãðàäóñàõ)

view(x, y, z) òî÷êà îáçîðà
contour(X, Y, Z) ëèíèè óðîâíÿ
contour(X, Y, Z, n) n ëèíèé óðîâíÿ
contour(X, Y, Z, [c1, c2, ..., cn]) ëèíèè óðîâíÿ
äëÿ çàäàííûõ çíà÷åíèé ôóíêöèè

contourf(X, Y, Z) contourf(X, Y, Z, n)

contourf(X, Y, Z, [c1, c2, ..., cn]) òî æå ñ
çàêðàøèâàíèåì ïðîìåæóòêîâ ìåæäó ëèíèÿìè óðîâíÿ

camlight headlight ðàçìåùåíèå èñòî÷íèêà ñâåòà â òî÷êå
íàáëþäåíèÿ

camlight right ðàçìåùåíèå èñòî÷íèêà ñâåòà ñïðàâà
ñâåðõó îò òî÷êè íàáëþäåíèÿ

camlight left ðàçìåùåíèå èñòî÷íèêà ñâåòà ñëåâà
ñâåðõó îò òî÷êè íàáëþäåíèÿ

camlight òî æå, ÷òî è camlight right

camlight(az, el) çàäàíèå äîëãîòû è øèðîòû
èñòî÷íèêà ñâåòà

axis vis3d

ezplot('f(x)', a, b) ãðàôèê ôóíêöèè f(x) íà îòðåçêå
[a, b]

ezplot('f(x,y)') ãðàôèê êðèâîé f(x, y) = 0
ezplot('x(t)', 'y(t)', a, b) ãðàôèê ëèíèè x = x(t),

y = y(t), a ≤ t ≤ b
ezplot3('x(t)', 'y(t)', 'z(t)', a, b) ãðàôèê ëèíèè
x = x(t), y = y(t), z = z(t), a ≤ t ≤ b

ezmesh('f(x, y)', [a, b, c, d]) ¾ïðîâîëî÷-
íàÿ¿ ïîâåðõíîñòü z = f(x, y), a ≤ x ≤ b,
c ≤ y ≤ d

ezsurf('f(x, y)', [a, b, c, d]) çàêðàøåííàÿ
ïîâåðõíîñòü

ezmesh('x(u, v)', 'y(u, v)', 'z(u, v)', [a, b, c, d])

ezsurf('x(u, v)', 'y(u, v)', 'z(u, v)', [a, b, c, d])

ïîâåðõíîñòü x = x(u, v), y = y(u, v), z = z(u, v),
a ≤ u ≤ b, c ≤ v ≤ d

ezsurf('f(x, y)', [a, b, c, d]) çàêðàøåííàÿ
ïîâåðõíîñòü

ezcontour('f(x, y)', [a, b, c, d]) ëèíèè óðîâíÿ
ezpolar('r(phi)', [a, b]) ãðàôèê

r = r(phi), a ≤ phi ≤ b (â ïîëÿðíûõ êîîðäèíàòàõ)

5. Êîíñòðóêöèè ÿçûêà

if óñëîâèå

êîìàíäû



end

if óñëîâèå

êîìàíäû

else

êîìàíäû

end

if óñëîâèå

êîìàíäû

elseif óñëîâèå

êîìàíäû

...

elseif óñëîâèå

êîìàíäû

end

if óñëîâèå

êîìàíäû

elseif óñëîâèå

êîìàíäû

...

elseif óñëîâèå

êîìàíäû

else óñëîâèå

êîìàíäû

end

for ïåðåìåííàÿ = âåêòîð

êîìàíäû

end

for ïåðåìåííàÿ = ìàòðèöà

êîìàíäû

end

for ïåðåìåííàÿ = ìàòðèöà

êîìàíäû

end

while óñëîâèå

êîìàíäû

end

switch âûðàæåíèå

case çíà÷åíèå

êîìàíäû

case {çíà÷åíèå1, çíà÷åíèå2, çíà÷åíèå3, ...}

êîìàíäû

otherwise

êîìàíäû

end

break íåìåäëåííûé âûõîä èç öèêëà for èëè while

continue íåìåäëåííûé âîçâðàò ê ïðîâåðêå óñëîâèÿ â
öèêëå for èëè while

all(a) èñòèíà, åñëè è òîëüêî åñëè âñå ýëåìåíòû
âåêòîðà a íåíóëåâûå

all(A) åñëè A � ìàòðèöà, òî ïðèìåíÿåò ôóíêöèþ all

ê êàæäîìó åå ñòîëáöó; íà âûõîäå � âåêòîð-ñòðîêà
äëèíû, ðàâíîé êîëè÷åñòâó ñòîëáöîâ â A

any(a) èñòèíà, åñëè è òîëüêî åñëè õîòÿ áû îäèí èç
ýëåìåíòîâ âåêòîðà a íåíóëåâîé

any(A) åñëè A � ìàòðèöà, òî ïðèìåíÿåò ôóíêöèþ any

ê êàæäîìó åå ñòîëáöó; íà âûõîäå � âåêòîð-ñòðîêà
äëèíû, ðàâíîé êîëè÷åñòâó ñòîëáöîâ â A

<, >, <=, >=, ==, ~= (ïîýëåìåíòíîå) ñðàâíåíèå
&, |, ~ ïîýëåìåíòíûå ¾è¿, ¾èëè¿, ¾íå¿
&&, || ëîãè÷åñêèå ¾è¿, ¾èëè¿

6. Ìàññèâû ñòðóêòóð, ìàññèâû ÿ÷ååê

varname.field1, varname.field1 ïîëÿ ñòðóêòóðû
{31, [1, 2], 'Hello'} ìàññèâ ÿ÷ååê
a{i} i-é ýëåìåíò ìàññèâà ÿ÷ååê
a(indices) ïîäìàññèâ (ñðåç) ìàññèâà ÿ÷ååê

7. Ôóíêöèè ïîëüçîâàòåëÿ

7.1. Ôóíêöèÿ ñ ïîäôóíêöèÿìè

function [y1, y2, ..., ym] = funcname(x1, x2, ..., xn)

êîìàíäû

function [...] = funcname(...)

êîìàíäû

function [...] = funcname(...)

êîìàíäû

Îáëàñòü âèäèìîñòè ëîêàëüíûõ ïåðåìåííûõ,
ïîÿâëÿþùèõñÿ â îñíîâíîé ôóíêöèè íå
ðàñïðîñòðàíÿåòñÿ íà ïîäôóíêöèè. Îáëàñòü âèäèìîñòè
ëîêàëüíûõ ïåðåìåííûõ, ïîÿâëÿþùèõñÿ â ïîäôóíêöèè,
îãðàíè÷èâàåòñÿ ýòîé ïîäôóíêöèåé.

7.2. Âëîæåííûå (nested) ôóíêöèè

function [y1, y2, ..., ym] = func(x1, x2, ..., xn)

êîìàíäû

function [...] = func1(...)

êîìàíäû

function [...] = func2(...)

êîìàíäû

end

end

function [...] = func3(...)

êîìàíäû

end

end

function [...] = func4(...)

êîìàíäû

end

Ôóíêöèè func1 è func3 âëîæåíû â func. Ôóíêöèÿ
func2 âëîæåíà â func1.

Îáëàñòü âèäèìîñòè ëîêàëüíûõ ïåðåìåííûõ,
ïîÿâëÿþùèõñÿ â ôóíêöèè (èëè âëîæåííîé
ïîäôóíêöèè), ðàñïðîñòðàíÿåòñÿ íà âñå âëîæåííûå
ïîääôóíêöèè.



8. Ñóììû, ïðîèçâåäåíèÿ è ò.ï.

sum(a) ñóììà ýëåìåíòîâ âåêòîðà a

sum(A) ñóììà ýëåìåíòîâ êàæäîãî ñòîëáöà ìàòðèöû
A. Âîçâðàùàåòñÿ âåêòîð-ñòðîêà äëèíû, ðàâíîé
êîëè÷åñòâó ñòîëáöîâ ìàòðèöû A

cumsum(a) ¾êóìóëÿòèâíàÿ¿ ñóììà
cumsum(A) ¾êóìóëÿòèâíàÿ¿ ñóììà äëÿ êàæäîãî ñòîëáöà
ìàòðèöû A. Âîçâðàùàåòñÿ ìàòðèöà òîãî æå ðàçìåðà,
÷òî è A

prod(a) ïðîèçâåäåíèå ýëåìåíòîâ âåêòîðà a

prod(A) ïðîèçâåäåíèå ýëåìåíòîâ êàæäîãî ñòîëáöà
ìàòðèöû A

cumprod(a) ¾êóìóëÿòèâíîå¿ ïðîèçâåäåíèå
cumprod(A) ¾êóìóëÿòèâíîå¿ ïðîèçâåäåíèå äëÿ êàæäîãî
ñòîëáöà ìàòðèöû A

diff(a) âåêòîð ðàçíîñòåé
min(a) ìèíèìàëüíîå çíà÷åíèå
max(a) ìàêñèìàëüíîå çíà÷åíèå

9. Ëèíåéíàÿ àëãåáðà

Ñì. òàêæå ðàçäåë ¾ìàòðèöû¿

norm(a, p) p-íîðìà âåêòîðà a: p

√
n∑

j=1

|aj |p, ãäå p ≥ 1.

Âîçìîæíî çíà÷åíèå p = Inf

norm(a) åâêëèäîâà íîðìà norm(a, 2)

norm(A, p) p-íîðìà ìàòðèöû A. Âîçìîæíûå çíà÷åíèÿ p

= 1, 2, Inf, 'Fro'. Ïîñëåäíåå ñîîòâåòñòâóåò
ôðîáåíèóñîâîé íîðìå.

norm(A) ñïåêòðàëüíàÿ íîðìà norm(A, 2) ìàòðèöû A

cond(A, p) ÷èñëî îáóñëîâëåííîñòè ìàòðèöû A äëÿ
p-íîðìû

cond(A) ñïåêòðàëüíîå ÷èñëî îáóñëîâëåííîñòè
cond(A, 2)

condest(A) âåðõíÿÿ îöåíêà äëÿ cond(A, 1) (îöåíùèê
Õýéäæåðà)

A\b ðåøåíèå ñ.ë.ó. Ax = b; ïñåâäîðåøåíèå äëÿ
íåñîâìåñòíîé ñ.ë.ó.

A\B ðåøåíèå ìàòðè÷íîãî óðàâíåíèÿ AX = B

A/B ðåøåíèå ìàòðè÷íîãî óðàâíåíèÿ YA = B

inv(A) îáðàòíàÿ ìàòðèöà A−1

pinv(A) ïñåâäîîáðàòíàÿ ìàòðèöà
d = eig(A) ñîáñòâåííûå ÷èñëà ìàòðèöû A

[Q, D] = eig(A) âîçâðàùàåòñÿ äèàãîíàëüíàÿ ìàòðèöà D
è ìàòðèöà Q, òàêèå, ÷òî D = Q−1AQ

10. Èíòåðïîëÿöèÿ è àïïðîêñèìàöèÿ äàííûõ

f = polyfit(x, y, n) âîçâðàùàåò êîýôôèöèåíòû
ìíîãî÷ëåíà ñòåïåíè n, àïïðîêñèìèðóþùåãî äàííûå

y = polyval(f, x) âû÷èñëåíèå çíà÷åíèÿ y ìíîãî÷ëåíà f

â òî÷êå x
interp1(x, y, xx, 'nearest') ñòóïåí÷àòàÿ
èíòåðïîëÿöèÿ

interp1(x, y, xx) èëè interp1(x, y, xx, 'linear')

êóñî÷íî-ëèíåéíàÿ èíòåðïîëÿöèÿ
interp1(x, y, xx, 'spline') èëè spline(x, y, xx)

êóáè÷åñêèé ñïëàéí
interp1(x, y, xx, 'pchip') èëè
interp1(x, y, xx, 'cubic') èëè pchip(x, y, xx)

êóáè÷åñêèé ýðìèòîâ èíòåðïîëÿíò
fft(x) äèñêðåòíîå ïðåîáðàçîâàíèå Ôóðüå
ifft(x) îáðàòíîå äèñêðåòíîå ïðåîáðàçîâàíèå Ôóðüå

11. ×èñëåííîå èíòåãðèðîâàíèå

trapz(x, y) ôîðìóëà òðàïåöèé
quad(func, a, b) ìåòîä Ñèìïñîíà
quad(func, a, b, tol) ìåòîä Ñèìïñîíà ñ çàäàíèåì
àáñîëþòíîé ïîãðåøíîñòè tol

quadl(func, a, b) ìåòîä Ëîáàòòî
quadl(func, a, b, tol) ìåòîä Ëîáàòòî ñ çàäàíèåì
àáñîëþòíîé ïîãðåøíîñòè tol

dblquad(func, a, b, c, d, tol) äâîéíîé èíòåãðàë
triplequad(func, a, b, c, d, e, f, tol) òðîéíîé
èíòåãðàë

12. Îïòèìèçàöèÿ è ðåøåíèå ñèñòåì
óðàâíåíèé

[x, fval] = fminbnd(func, a, b) ìèíèìèçàöèÿ
ôóíêöèè îäíîé ïåðåìåííîé íà îòðåçêå [a, b];
âîçâðàùàåòñÿ íàéäåííàÿ òî÷êà ìèíèìóìà x è çíà÷åíèå
ôóíêöèè â ýòîé òî÷êå

[x, fval] = fminsearch(f, x0) ìèíèìèçàöèÿ
ôóíêöèè ìíîãèõ ïåðåìåííûõ; x0 � íà÷àëüíîå
ïðèáëèæåíèå

[x, fval] = fzero(func, x0) íóëü ôóíêöèè; x0 �
íà÷àëüíîå ïðèáëèæåíèå

[x, fval] = fsolve(func, x0) ðåøåíèå ñèñòåìû
óðàâíåíèé

13. Îáûêíîâåííûå äèôôåðåíöèàëüíûå
óðàâíåíèÿ

Çàäà÷à Êîøè:
ode45, ode23, ode113 � äëÿ íåæåñòêèõ çàäà÷;
ode15s, ode23s, ode23t, ode23tb � äëÿ æåñòêèõ çàäà÷
[t, y] = ode***(func, [t0, T], y0) ðåøåíèå çàäà÷è
Êîøè äëÿ ñèñòåìû äèô. óðàâíåíèé íà îòðåçêå
[t0, T]; y0 � íà÷àëüíîå çíà÷åíèå

14. Symbolic Math Toolbox

s = sym('âûðàæåíèå') ñîçäàíèå ñèìâîëüíîãî âûðàæåíèÿ
syms a b c real ñîçäàíèå âåùåñòâåííûõ ñèìâîëüíûõ
ïåðåìåííûõ

syms a b c unreal ñîçäàíèå êîìïëåêñíûõ ñèìâîëüíûõ
ïåðåìåííûõ

syms a b c òî æå, ÷òî è syms a b c unreal

digits(d) óñòàíîâèòü êîëè÷åñòâî çíà÷àùèõ öèôð
ðåçóëüòàòà

vpa(s) âû÷èñëèòü ñèìâîëüíîå âûðàæåíèå
vpa(s, d) âû÷èñëèòü ñèìâîëüíîå âûðàæåíèå ñ d
öèôðàìè

simplify(s) óïðîùåíèå ñèìâîëüíîãî âûðàæåíèÿ
simple(s) ïåðåáîð ðàçíûõ ñïîñîáîâ óïðîùåíèÿ
expand(s) ðàñêðûòèå âûðàæåíèÿ
factor(n) ôàêòîðèçàöèÿ öåëîãî ÷èñëà
factor(f) ôàêòîðèçàöèÿ ìíîãî÷ëåíà
subs(s, x, a) ïîäñòàíîâêà çíà÷åíèÿ
limit(s) limx→0 f(x)
limit(s, a) limx→a f(x)
limit(s, y, a) limy→a f(y)
diff(f) f ′(x)
diff(f, y) f ′(y)
diff(f, y, n) f (n)(y)
int(f)

∫
f(x)dx



int(f, a, b)
∫ b

a
f(x)dx

int(f, y)
∫

f(y)dy

int(f, y, a, b)
∫ b

a
f(y)dy

solve(s) ðåøåíèå óðàâíåíèÿ
solve(s, x) ðåøåíèå óðàâíåíèÿ îòíîñèòåëüíî óêàçàííîé
íåèçâåñòíîé

solve(s1, ..., sn) ðåøåíèå ñèñòåìû óðàâíåíèé
solve(s1, ..., sn, x1, ..., xn) ðåøåíèå ñèñòåìû
óðàâíåíèé îòíîñèòåëüíî óêàçàííûõ íåèçâåñòíûõ

syms a b c d x y

solve(a*x^2+b*x+c)

solve(a*x^3+b*x^2+c*x+d)

solve('x^2+x*y+y=3','x^2-4*x+3=0')

ans.x, ans.y

solve('x^2+x*y+y=3','x^2-4*x+3=0')

dsolve(eq1, ..., eqn, cond1, ..., condn, t)

ðåøåíèå ñèñòåìû äèôôåðåíöèàëüíûõ óðàâíåíèé
dsolve('Dy+4*y = exp(-t)')

dsolve('Dy+4*y = exp(-t)', 'y(0) = 1')

dsolve('(Dy)^2 + y^2 = 1')

dsolve('(Dy)^2 + y^2 = 1')

dsolve('Dx = y', 'Dy = -x')

dsolve('D2y=-y')

Äëÿ ìàòðèö ñ ñèìâîëüíûìè ýëåìåíòàìè ïåðåîïðåäåëåíû
ìíîãèå ôóíêöèè ëèíåéíîé àëãåáðû è äð.


