Logika

Méjme vektory:

1 3 10 a 1
vy = |2 , Uy = 2 ,Ug = 10 LUy = b ,’()5:(2).
3 1 10 c

vl <- ¢(1,2,3); v2 <- ¢(3,2,1); v3 <- ¢(10,10,10); v4 <= c("a","b","c");
v5 <- ¢(1,10)

e Rozhodnéte, které prvky vektoru vy jsou vétsi nez prvky vektort vy a vs.
vl > v2; vl > v3

e Rozhodnéte, zda-li vSechny prvky vektoru vz jsou aspon tak veliké, jako
prvky vs.
all(v3 >= v2)

e Rozhodnéte, zda alesponl jeden prvek vektoru vs je vétsi nez 2.
any (v3 > 2)

e V Rstudiu vyzkousejte porovnat libovolné vektory.
all(v4 '= v3)
all(v4 > v3)
all(v4 = v3)
vd < vb
any (vl < v2) & all(v2 < v3)
if (any(vl > v3) | all(v2 > 1)) print("ahoj") else print("Cau")

Matice
1 2 0 0 1
e Méjme A= [0 -1 1 | aB=|[1 —2]. Spoctéte BA, A%, BT.
2 0 -1 0 1

Déle urcete hodnost matice A a urcete jeji determinant.

A <- matrix(c(1, 0, 2, 2, -1, 0, 0, 1, -1), 3)
B <- matrix(c(0, -2, 1, 0, 1, 1), 2)

B %*% A

A %*h A

t(B)

qr (A) $rank

det (A)
2 1 -2 -1

.. 1 -1 1 =1 , . .
e Méjme A = 11 4 9 Pomoci Laplaceova rozvoje urcete
2 1 8 1
.



A <- matrix(c(2, 1, 4, 8, 1, -1, 2,1, -2, -1, 2, 1, -1, 1, 1, 2), 4)

1 1 1
e Mégjme A= |6 5 4]. Urcete A7L.

13 10 8

A <- matrix(c(1, 6, 13, 1, 5, 10, 1, 4, 8), 3)

B <- solve(A)

A %x} B

C <- round(solve(A))

A %x}% C

C %*h A

Systém linearnich rovnic

e Vyfeste soustavu rovnic:

T+ 2y =5,
y—3z=2>5,
3x —z=4.

(A <- matrix(c(1,0,3,2,1,0,0,-3,-1),3)); (b <- c(5,5,4))
x <- solve(A,b)

A %) x

all(A %*% x == b)

e Vyfeste soustavu rovnic:

2r —y+2=0,
T+ 2y —22=0,
3x+y—2=0.

(A <- matrix(c(2,1,3,-1,2,1,1,-2,-1),3)); (b <- ¢(0,0,0))
(x <- solve(A,b))

det (A)

install.packages("pracma")

library(pracma)

rref (cbind(A, b))

e Vyfeste soustavu rovnic:

2a+b—c+d=1,
3a—2b+2c—3d =2,

2a —b+c—3d =4,

Sa+b—c+2d=-1



(A <- matrix(c(2,3,2,5,1,-2,-1,1,-1,2,1,-1,1,-3,-3,2),4)); (b <- c(1,2,4,-1))
(x <- solve(A,b))

det (A)

rref (cbind(A,b))

Vlastni ¢isla a vlastni vektory

2 -3 1
e Najdéte vlastni ¢isla a vlastni vektory matice A= |1 -2 1
2 0 -1

A <- matrix(c(2, 1, 2, -3, -2, 0, 1, 1, -1), 3)
eigen(A)

Funkce a defini¢éni obor

22—-1 ...xz<0

e Zakreslete funkci f(z) =<2 -1 ...0<z<1
Inx .x>1

e Urcete defini¢ni obor funkece f(z) = %

e Urcete definiéni obor funkce f(z) = Y& —z=2

Inx

Limita funkce

install.packages("caracas"
library(caracas)

caracas: :install_sympy ()

x <- symbol("x")

N
242 "

Spoctéte lim,_.q

lim(sqrt(x-1)/(x"2+2), x, 1)

z+|z|
-

Spoctéte lim, o+

2
4 : z°—=3x
SpOCtete hmx_>3 397"

lim((x~2-3%*x)/(x"3-27), x, 3)

__5
2—2—6"

Spoctéte lim, .3 %_3 -



lim(1/(x-3)-5/(x"2-x-6), x, 3)

4—Vz+17

e Spoctéte lim, .4 )

lim((4-sqrt(x+17))/(2*x+2), x, -1)

e Spoctéte lim, o % — 3%%

32t—96

e Spoctéte limy 3 (/35755

lim(sqrt ((32*x-96)/(x"2-2*x-3)), x, 3)

1

e Spoctéte lim, o+ 5= — =

lim(1/sin(x) - 1/(exp(x)-1), x, 0, dir = "+")

L’Hospitalovo pravidlo

l—cosz

e Spoctéte lim, o .

lim((1-cos(x))/(x*sin(x)), x, 0)

e Spoctéte lim,_,,/o(1 — sinz) tan .

lim((1-sin(x))*tan(x), x, pi/2)

e Spoctéte lim,_ g+ zlnz.

lim(x*log(x), x, 0, dir = "+")

Tec¢na funkce

e Naleznéte tecnu funkce y = In(2x — 1) v bodé T = [1, 7].

f=expression(log(2*x-1))

slope<-eval (D(f,"x"),x<- 1) #prvni derivace v zadanem bode
yO<-eval(f,x<- 1) #y-souradnice bodu dotyku

yint <- yO - slope #prusecik s y

plot(function(x) log(2*x-1), xlim = c(0,10))

curve(yint + slope*x, add=T, col = 4, lwd=2)

points(1,y0, pch=19, col = 2)



Lokalni extrémy funkce

e Naleznéte lokalni extrémy funkce y =z — /& — 1.

plot(function(x) x-sqrt(x-1), xlim = c(1,3))
xyr<-expression(x-sqrt(x-1))

D1 <- D(xyr, "x")

f = function(x) eval(D1)

uniroot (f,c(1,2))

Asymptoty funkce

2z
1-3x°

e Naleznéte asymptoty k funkci y =

x+lnx
—

e Naleznéte asymptoty k funkci y =

o Vysettete funkci y = x - arccot(x).
Globalni extrémy funkce
e Naleznéte globélni extrémy funkce y = 22 — 2x + 2 na mnoziné (0, 2>.

plot(function(x) x"2-2*x+2, xlim = c(0,2))

Prubéh funkce

|z—1]|
T+2

e Vysetiete funkci y =

plot(function(x) abs(x-1)/(x+2), x1lim = c(-10,20))

e Vysettete funkci y = (1 — 22)2.

plot (function(x) (1-x72)"2, xlim = c(-2,2))

e Vysetiete funkci y = z2e~2.

plot (function(x) x"2*exp(-x), xlim = c(-1,4))

Taylortv polynom

e Urcete Taylorovu fadu k funkei f(z) = sinz se stiedem z¢ = 0.

library(pracma)
f <- function(x) sin(x)
p <- taylor(f, 0, 6)



e Pomoci Taylorova polynomu pro n = 3 urcete pfiblizné +/30.

f <- function(x) x~(1/3)
p <- taylor(f, 27, 3) # zkusit si ruzne stredy
polyval(p, 30)

Funkce vice proménnych

e Znizornéte defini¢n{ obor funkee z = /(1 — Iny)(In(—z)).

e Vypoctéte viechny parcidlni derivace az do fddu dva z = (z + y)e™ 7.

install.packages("mosaicCalc")
library(mosaicCalc)
D((x+y)*exp(-x) "x)
D((x+y)*exp(-x) "y)

D ((x+y)*exp(-x) "x&x)

D ((x+y)*exp(-x) "x&y)

D ((x+y)*exp (-x) “"y&x)

D ((x+y)*exp(-x) “"y&y)

e Vysetiete lokalni extrémy funkee f(z,y) = (x + y?)e*/2.

install.packages("plot3D")
library(plot3D)

X <- seq(-10, 10, length.out=20)

Y <- seq(-10, 10, length.out=20)

M <- mesh(X,Y)

x <- M$x

y <- M3y

z = (x+y~2)*exp(x/2)

perspbox(x,y,z, bty="b2", ticktype="detailed", d=2, main="funkce z")
persp3D(x,y,z,add=T)

e Vysetiete lokdln{ extrémy funkce f(z,y) = (22 — 1)(1 — 2* — ¢?).

X <- seq(-2,2,length.out = 100)
Y <- seq(-2,2,length.out = 100)
M <- mesh(X,Y)
x <- M$x

y <- M3y

z = (x"2-1D)*(1-x"4-y"2)

perspbox(x,y,z, bty = "b2", ticktype = "detailed", d = 2, main = "funkce z")
surf3D(x,y,z,add = T)

Neurcity integral

o [(z—1)*Vadx



library(mosaicCalc)
G = antiD((x-1)"2/sqrt(x) ~ x)
G = antiD((x-1)"2*x"-0.5 ~ x)

[ tan(2z) dx

in(z)
f j—co:(a;) dx

2
x°—xz+1
hd fw3—31;2+31—1 da

° fxer dx

J & ds
J In(z) dz

o [2%e*Tldy

e [sin(z)cos(z) dx

Urcity integral
o fO% cos(z) dx

f <- function(x) cos(x)
integrate(f, 0, pi/2)

. fol Lte” gy

e

f <- function(x) (1 + exp(x)) / exp(x)
integrate(f, 0, 1)

2 xT
* fo 7i==dv
f <- function(x) x * sqrt(4 - x72)
integrate(f, 0, 2)

e Compute the area bounded by y = 22 — 42 + 6 and —222 4 8z — 3.

f1 <- function(x) x°2 - 4*x + 6

f2 <- function(x) -2%x"2 + 8%x - 3

a <- uniroot(function(x) fi1(x) - f2(x), c(0.9, 1.5))
b <- uniroot(function(x) fi1(x) - f2(x), c(1.5, 5))
F1 <- integrate(f1l, a$root, b$root)

F2 <- integrate(f2, a$root, b$root)

F2$value - Fi$value

oo 1
o fl zl+ax2 dx



f <- function(x) 1 / (x"2 + x74)
integrate(f, 1, Inf)

oo arctan(z)
J e de

f <- function(x) atan(x) / (1 + x72)
integrate(f, 1, Inf)

21
Jb E’dw
f <- function(x) 1 / x

integrate(f, 0, 2)
integrate(f, 0, 2, rel.tol = .Machine$double.eps~0.056)

[t () dae

f <- function(x) log(abs(x))
integrate(f, 0, 1)$value + integrate(f, -1, 0)$value



