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Slovnicek mnozin a zobrazeni

Lukas Vacha
13. listopadu 2020

Mnoziny, prostory

Podmnozina: Ac B< (re A= z€B)

Prézdnd mnozina: @& = {}; (Va)(z ¢ &)

Potencéni mnozina: P(X) = {A| Ac X}

Prunik: AnB={z|xze€ Anxe B}

Sjednoceni: AuB ={x|xz€ Avae B}

Rozdil: X\A = {z € X |z ¢ A}

Kartézsky soucin: A x B = {(z,y) |z € A,y € B)

Mocnina: A" = X" A

Funkce: f: A — B ={(z,y) € Ax B | (z1,y) € f A (x2,y) € [ = x1 = X2}
Defini¢ni obor: Dom(f) = {x € A | 3f(z)}

Obor hodnot: Ran(f) ={ye B| 3z e A)(y = f(x))} = Im(f)

Piirozend ¢isla: N = {1,2,3,..} = Z,
A={i|lieNi<n}={1,23,..n}

No = Nu{0} = Z§ = (N,0,0) = {&, {@}. {T @} D @} (D {T}}}, -}
Celd cisla: Z = {z | |z| € No}

Racionélni ¢isla: Q = {23 |peZ,qeN,p L q}

Multiindexy: N* = Z7 = {(a1,as, ..., a,) | a; € N, Vi € i}

Reélnd éfsla: R = {z | I(2,,) 10, limy, o 7, = @, 7, Cauchy} ~ Q
R* =R u {tw0}

Komplexni ¢isla: C = {a + bi | a,be R,i =+/—1}



20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.

43.

44.
45.

Prvocisla: P={pe N | (Vne {2,3,....,p—1})(p L n)}

Topologicky prostor: (X, 7),7 € P(X),J, X €, ﬂspoéet_ Aier,JAneT
Metricky prostor: (X, p),p: X x X — R} metrika

Koule: B(z,R) = {y € X | p(z,y) < R}

Kompaktni prostor: Kazdé oteviené pokryti ma konecené podpokryti.
ﬁplny prostor: Kazdé Cauchyovska posloupnost konverguje v prostoru.
Souvisly prostor: Kazda spojitda draha lezi celd v prostoru.

Separabiln{ prostor: (34 < X)(A = X A |A| < +©)

Téleso: T'=C,R,Q

Vektrorovy prostor: (V,T,®,®), axiomy...

Linedrni obal: span(z1,...,xn) = [Z1,....xn]x ={z €V | Ba™ € T™)

(z =2, qizi)}

Pologrupa: (G,#),(a*b)xc=ax* (b*c)

Grupoid: (G,#),*: G x G —> G

Monoid: (G, *,e),(a*b)*c=ax*(bxc)raxe=exa=a

Nuloid: (G,#,2),(a*b)*c=ax(bxc)rnaxz=z%a=2z

Grupa: (G,*,e,7 1), (axb)xc=ax(bxc)rarxe=exa=ara lxa=

axal=c¢

Kvazigrupa: (G,"!),a*xz=bAryxa=10b

Lupa: (G,7!,e),axe=¢e*xa=a

Pre-Hilbertuv prostor: (V,{.|.))

Normovany prostor: (V,|.||)

Hilbertav prostor: H = § = € = (V,{. | .)) tplny

Banachuv prostor: B Hilbertuv a separabilni

R™ = ({(21,22,...,2,) | z; e R,Vie 1}, R, ®,0)

CF(R™) = {f : R" — R | 39] [ spojité, Vi € i, Vj € k}

C° = { spojité}, C* = { | ¥h e N,30% 1}, = {F | f(x) = %% L

Nosic: suppf = {x € Dom(f) | f(x) # 0}
Testovaci funkce: 2(R"™) = {¢ : R" — C | suppf omezeny A ¢ € C*(R™)}

x}
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49.
50.

51.
52.
53.

54.

95.
56.
o7.
o8.
59.

60.

61.
62.
63.
64.
65.

66.
67.

Zobecnéné funkce: 2/ = {f : 9 > C | (f,ap + ) = a(f, o) + (f,¥) A
im(f, n) = (f,limepn)}

Schwarziv prostor: . = {¢ : R" — C | (Va, B € Z'} ) (supgern [2*DP f(z)| <
+0) A (p e C(R™))}

Temperované distribuce: " = {f : ¥ — C | (f,ap +¢¥) = a(f, ) +
(fa 77[}) A lim(f, @n) = (f7 hm(ﬂn)}

LPRY) ={f:R" > R {5, |[fI’ < +o0}

LAR™) = L)~ f ~ g = f(z) = g(2), Yo e (R"\M), p(M) =0
(g =g f@)g(x)da
Lige.R™) = {f : R" > R | (Vo € R")(3H,)(f € LP(H,)}

Jadro: ker(f) = {x € Dom(f) | f(z) =0 = e (Grupa)}

Soubor zakladnich funkei: H(X) = {f : X — R | omezené, tvoii VP;h €
H = |h| € H}

AN(X) ={f: X > R* | G(hn)} 5 < H(X))(hn < hng1 A limh, =
fsw)}

AX) ={p| Bf.ge ATX))(feLT(X)vge LT(X))(p=f—gsv)}
LH(X) = {f e A*(X) | (3¢ > 0)(¥n € N)(Ih, < c)}

LX) ={p|(f.ge LT(X))(p=f—gsv)}

Obraz: Imy(M) = {f(x) € Ran(f) | x € M < Dom(f)}

Resolventa: p(A) = {A e T | det(A — \I) # 0} =
={Ae T | det(A — \I) je bijekce}

Spektrum: o(A) = {A e T |det(A — A) =0} =
={Ae T | det(A — AI) neni bijekce} = T\p(A)

Linedrn{ zobrazeni: L(X,Y) ={f: X > Y | flaz +y) = af(z) + f(y)}
GL(n,T) = {A e T | det A # 0}
SL(n,T) = {Ahe T | det A = 1)
O(n,T) = {A e T™n | AT = A1)

Liova algebra: A = (V,[.,.]); [

.| : VxV — V bilinedrni a [[F} + F»], G] +
[[Fg,G],Fl] + [[G,Fl],FQ] =0

Afinn{ prostor: (F, E, —);.—.: ExE — E bijekee; (x—y)B(y—=2) = (z—=2)

Vnéjsf mocnina: A¥(V") = {w | w k-linedrn{ anisymetricka forma}



68.
69.
70.

71.

72. 9

73.
74.
75.

76.

e
78.
79.
80.

OG doplnék: M+ = {7 eV | (Vye M)({z|y)=0)} cc V
ON baze: B(V"™) = (e;)i—1;{e; | €j) = 0;j

Varieta: W ={zeR" |¢p: H, >R"eCIAMnH, ={x€ H, | ¢(z) =
0} A Rank(¢'(x)) = m}

o-algebra: Y c P(X); X eX A AeX = (X\A) e A Uspocet JEX
reg {f € @I | (Elf € Lloc (Rn))(V%’ € @(Rn - S]Rn d(E)}
Fleg. = {f €S| B3f € L'RM)(Vp € L (R™))( S]Rn z)dz)}
Fézovy prostor: T' = {(¢,p) | ¢ € R"; p € R"} je affin{
Konfiguraéni prostor: C =Ty = {¢q | ¢ € R"} je diferencidlni varieta
1 0 0 0 ct
0O -1 0 0 T
: ho & . (R2 .
Minkovského ¢asoprostor: (R*, (x| y) =« 0 0 -1 o0 Y) y
0 0 0 -1 z

Tenzorovy soutin: AQ B={x®y|x€ A;y € B}
Vnitiek mzy: M° = g yrper B
Hranice mzy: M = M = {z € X |z € X\(M° U (X\M)°)}

Modulo n: mod n = {(z,y) € Zx Z | x = ymod n;x = kyn +r Ay =
kon + ik, ko € Z}

Funkce, zobrazeni

. Identita: id : A — A;id(x) =

Kardinalita: card: (mnozina vsech mnozin)— (Ng u Ry, ); card(A) = |A]
pocet prvka A
|| =0, 7| =n, |N| =N, |R| =Ry, ...

Sklddéni: o : {f : B> C} x{f: A—> B} > {f: A - C}(fog)lx) =
flg(x))

Iterace: f*: X"{f: A—> A} > {f: A A} f"=0Q"f=fofo..of

Inverze: f=': {f: A — B| prostd} —» {f : B — A| prosta}; f~l1of =
foftZid

Maximum: max : {f} — Ran(f);maxf = f(z), (Vx # x0)(f(z) < f(x0))
Minimum: min : {f} — Ran(f);minf = f(xo), (Vz # x0)(f(x) > f(z0))



10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Supremum: sup : {f} — Ran(f); supf = y, (V& € Dom(f))(f(z) < z) A

(Vy' <y)(Bx € Dom(f))(f(x)) >y)

Infimum: inf : {f} — Ran(f);inff = y,(Yx € Dom(f))(f(z) > z) A

(Vy' > y)(Fz € Dom(f))(f(x)) <¥')
Posloupnost: a,, : N — C

Funkén{ posloupnost: f,, : N — {f}
:C->Cz=a—-bi,z=a+bi,a,beR

R:C—- RNz = 2=

F:C—->R;Qz =252

konst. : R — {konst.}; konst.(x) = konst.

z;x =0
|.|:R—>R3‘;|x|={ <0
L,z >0
@R—’{O,l},@(.’ﬂ)z{ 0:x <0
Lz>0
sgn:R — {—1,0,1};sgn(z) = ¢ 0;2 =0

—1;2 <0

l;xe A
XAZR_’{Oal}QXA(x)_{ O'i¢A

X(~a,a)(7) = O(a —[z[)
Polynomy: f: R™ - R; f(z) = X", Zé\;o cij )

Odmocnina: (/- : Ry — Ry;y/x = (22)7' = z2

Sinus: sin : R — (—1;1);sin(z) = 375 %

arcsin : [—1;1] — [—%, Z]; arcsin(x) = (sin(z)) !

n+1 2n

Cosinus: cos : R — (—1;1); cos(x) = Z 0 (2n)

arccos : [—1;1] — [0, 7r]; arccos(z) = (cos(x))~?

Tangens: tg : R\{5 + kn | k € Z} — R;tg(x) = Z;I;((:;g
arctg : R — (=%, %); arctg(x) = (tg(x))~!

Cotangens: cotg : R\{kw | k € Z} — R; cotg(z) = cos(z)
1

sin(x)

arccotg : R — (0, 7); arccotg(x) = (cotg(x))™

Exponenciala:
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28.

29.

30.

31.

32.

33.

34.
35.
36.
37.
38.
39.

40.

41.

400 g™
n=0 n!

%z(

(a) exp: R—>Ry;expr =e” =),

(b) exp: C — C;expz = e* = ¢"#(cos Sz + isin 3z)

Logaritmus: In : R, — R;Inz = ()71

@

sinh : R — R;sinh(x) = 61_287

argsinh : R — R;argsinh(z) = In(z + vVa2 + 1

cosh : R — [1; +00); cosh(z) = €4~

argsinh : [1;+00) — R; argcosh(x) = In(x + va? — 1

tgh: R — (~1; 1);tgh(z) = tanh(e) = S5 = 5=

argtgh : (=1;1) > R;argtgh(z) = 3 In(3£L)

1—x

cotgh : R — R\(—1;1); cotgh(z) = coth(z) = Sh&) _ te

sinh(z) = e*—e~®

argcotgh : R\(=1;1) — R;argcotgh(z) = 1 In(£)
+oo

Gamma: I': Ry - R;(z) = { t*“te 'dt
0

1
Beta: Ry x Ry — R; B(z,y) = {t*~1(1 — )V~ dt
0

Celd cast: |.| :R>Zj x| =nn<ax<n+1
[[:R—>Z[z]=nn—-1<z<n
nsd : NN — N;nsd(ny,ng, ...,ny) = maz{n € N | n/n;, Vi e N}
nsn : NN — N;nsn(ny, na, ...,ny) = min{n € N | n;/n,Vi e N}
NNl =] i=1-2-...-n
Limita:

(a) im(X,p) : {(zn) 5 | 20 € (X, p),Yn e N} - X;limz,, =z,

(Ve > 0)(Ing € N)(Vn e N,n > ng)(p(zn,x) <€)

(b) Im(R") : {f : R" > R} —» R";lim, 4, f(2) =y,
(Ve > 0)(30 > 0)(Va, ||z — o) (| f(x) —y| <)
(¢) Wm(2) : (pn)yZy € 2 — Z3lim ey = ¢,

(Vo e Z1 ) (D% oy, R:)Dagp) A (3R > 0)(Vn € N)(supp ¢, < B(0,R))
B {f ' RxNo>R - {f Ro>R}f, = fe
limy, 4 oo SUPen | fn(2) — f(2)] = 0

metrika: p: X x X - RS ;p(x,y) = p(y, 2), p(z,y) =0 =z =y,
p(z,y) < p(x,2) + p(2,y)



42. norma: ||| : V > RS |z = 0 2 = 0, |Jaz| = |al |||,
[+ yll = llz]| + [yl

43. ®:V x V = V; axiomy
44. ©: T xV -V, axiomy

45. Skaldrni soucin: (. | .y : VxV — T linedrn{ a antilinedrni, antisymetricky,
pozitivné definitni
46. Parcidlni derivace: 0, : {f : R™ - R™} — {f : R" — R™};0,,f(x) =
AR
o) _ jyy Uit =Fz)
47. k-t4 parcidln{ derivace: 0¥ : {f : R" — R™} — {f : R" — R™};0

k
ng = (awz )k

b (131

48. Derivace:

/ LR R™MY n mom im f(I)—f(l‘o)—f/(l‘—l‘o)z
(VUf R = B} 2R lim it 0
fll@)=vef!
49. Integrdl: {: {f € C'R)} — {f e C*R)}; (§ f(z) = f(x)
50. I:A* — R U {+o0}; If = lim I,

51. §,, A= RS, f=1Ig1—1Igs =lim, i0n D o 2f(&),& € (a+ E%isa+
b=a(i 4+ 1), M = (a,b)

52. DO {f : R" - R™} — {f : R" — R™}; D* = 21402,

53. Delta: 6., : 2 — C; (da4,¢) = ¢(20)

54. PL:9 — C;(PL, o) =lim._+ SR\(ie;E) Lo(z)de = lim, o+ S+OO ela)—e(ze)

55. Tentorovy soucin: ® : {f : R® - R} x {f : R™ - R} — {f : R*"*™ —
R}; f(2) @ g(y) = f(x)g(y) = (f: (9, %(2,9)))

56. Konvoluce: x : L'(R™)x L'(R") — LY(R"™); (f*g)(z) = §. f(2—y)g(y)dy =
(f(x) ® g(2), p(z +y))

57. Fourierova transformace: .Z : . — 5 Z[f(2)](€) = (g, e f(x)dx =
(f(£), Zlp()](€))

58. Sochockého distribuce: mwz 19 — G (ﬁ, @) = lim. o+ {3 ﬁg@(m)dm =

Oz
INabla: V = (%)
0=
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65.
66.
67.

68.
69.
70.
71.
72.
73.

74.
75.
76.
e
78.
79.
80.
81.
82.

83.

84.

Homomorfistmus: f : A — B; (Vg € A)(f(g(x)) = g(f(x)))

Monomorfismus: prosty homomorfismus, f(z1) = f(z2) = 1 = 29

Epimorfismus: surjektvivni homomorfismus (na)

Izomorfismus: homomorfismus bijekce

Endomorfismus: homomorfismis, A = B

Automorfismus: endomorfismus bijekce

Permutace: 7 : 1 — n; 7 bijekce

Determinant: det : T™" — Tidet(A) = 3 g T1i) Air(i) = Dires, Air(1)A2r(2)Asn(3) - Anr(n)

Dimenze: dim : V — Ny u {+o0};dimV = max{|M| | z; € M LN} =
\B|, B bize V

Nésoben{ matic: - : R™™ x R™k — R (4. B);; = 3" AyBy;
Inverznf matice: R*"™ - R*»™ A~ . A=A4.- A1 =1=1id
Vektorovy souéin: x : V3 x V3 - V3,ax b= Eijraibjey

Hodnost: Rank : R™™ — Ng; RankA = dim span(A4.1,...,A..)
Defekt: d : £L(X,Y) — Ny;d(A) = dimker(A)

Vnéjsi derivace: w : CY(R") — (CH(R™))#;df (z) = f'(x)

Taylortiv rozvoj: C¥(R™) — C¥(R"); f(z) = 315, WQE —x)"
Diferencidln{ forma: w = >_; wigi;wi R* - R

Skaldrni pole: f: R” - R

Vektorové pole: F : R™ — (V™)

Kovektorové pole: w : R™ — (V7)#

Tenzorové pole: T : R™ — Z(V™,T)

Laplaceova transformace: £ : ¥ =7, Z[f(2)](§) = Sroc e~ f(x)dw
Standardni skaldrni souéin: {. | .): C" x C" - RJ;{z | y) = 21| Ty,

Vzdélenost mnozin: dist : P(X, p)xP(X, p) — R dist(A, B) = infyea,yen p(,y)

1
Klobouk: w. : R — [0;Cp] € Zswe(z) = -4 Cne'Milal <1
0;]z] =1

Vyhlazovaci fce: 1. : R — [0;1]; 7 = we * x(Hae; M)



85. Objem mnoziny: 11 : P(R™) — R V(M) = p(M) = §,, d"x

—(z—m)?

86. GauBovka: f:R" - R,; f(r) = —Lt—e™ 2.7

o\ 2T

87. Tenzor: T : (V)N — T; multilinedrn{
88. Pravdéodobnostni rozdéleni: w : R™ — [0;1]; §., w(z)dz =1
89. Stfedni hodnota: {.) : {f} — R;{x) = {,, zw(z)dz

90. Stfedni kvadratickd odchylka: (A.Y : {f} — R;{(Ax) = +/{(x?) — {(x)?

91. Hermituv polynom: H,, : R - R; H,, = (—1)"6’”2£6_”2

dx™

92. Legendreovy polynom: P, = 54 (22 — 1)"

2nn! dzn
93. Legeandrova transformace: £ : C2(R"); f” # 0 — C%(R"); L[f(x)](&) =
IGEDWIGEAG)

94. Laguertiv polynom: L, : R — R; L, (z) = Y e* L (e~%z™)

1
n! dzn

95. Gradient: grad : C*(R") — (CO(R™))"; (grad f(z)); = L& = vf

azl

96. Divergence: div : (C1(R™))" — CO(R); div F = a;;’” + aazzy +% _yv.F

0z

97. Rotace: rot : (C*(R™))" — (CO(R™))™; (Tot?)i = ijk%Fk =VxF

98. Laplace operathor: A : C?(R") — CY(R");Af = ik A f;ig‘
div grad f
rot rot = A — grad div

99. Diractiv operétor: D : C*(R") — C*(R"); D = VA

100. Rekurze: (a,)? : N — Cjay = ajan1 = f(an)

101. Akece grupy: -: G x X > Xse- 2 =2 A g1g22 = g1 - (92 - @)

102. Sféricka transformace: sf : (RA\P;) x R — Rz = rcosOcosp;y =
rcos ©siny; 2z = rcos ©

103. Wronckign: W : C"D(R) — R™™; (W, .y )i = 45 ")

104. Cylindrickd transformace: cyl : (R®\P;) x R — R3;2 = rcosp;y =
rsing;z =z

105. Polérni transformace: pol : (R?\P,) — R?;x = rcos p;y = rsine

106. Tenzorovy soutin @ : V.x W — ZL(V,W); (z ®Yy)i; = x:y;

107. Vngjsi ndsoeni: A : A(V™) x A(V"™) — A(V™); (0 A p)(T 1,y Thtt)
B Dmesyy SINT O(T 2 (1), o0r T (k) 2T (s 1) 00 T (o))



