The Bright Side of Mathematics

The following pages cover the whole Advent of Mathematical Symbols
course of the Bright Side of Mathematics. Please note that the creator
lives from generous supporters and would be very happy about a
donation. See more here: https://thsom.de/support

Have fun learning mathematics!


https://thebrightsideofmathematics.com/support
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Kronecker delta: g,.;_—_ Z1 =
Y 0 , i#}

Example: g"_ =0 |, SS‘s = : z SLJ _ S
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. .. 1 ’ (Qd,k)zgﬂ-ﬂ) OY(7-;3,1) OY(3,1,Z)
L6VI—CIV|‘\'3 S%MbO\: gf-dk . — _1 ' (i—;d,k)=(3,1,1)ov(2.,1,3)oy(1,3,2)

0, else

example:  (axb); "2 SHMCAL

Jirk=1
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Nabla symbol:

ExamP\e: S(xhx“l) = X? [ VS(XUXJ = (3:)(1)

Vi=| 2

w,
2
X,

or

9
X,

. )
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Factorial: Y\! i h-(n-’l)-(h—l)-----ZW

Example: &l =4.3-2-4 =2% , 11 =1

Recursive definition: O‘ 32 1 , Y]‘, = hn- (h—1)! (hG [N)
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Gamma tunction: _‘L (2) — fxz 1-6-)(0‘)(

0

Day 05

, Re()>0

Property: J_—l(h) = (Y\-‘l)l, , J__‘(l*") = 2-F(2)

for neN
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e (90 8)6)= 9§
S ® T ®
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n

sum: Zak

K =

0
recursive definition: E :O‘k = 0
k=1

||
=
+
[
N
..|-
4
o
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product:

0
recursive definition: ﬂ_qk =
k=1

h

k =

l O\k N 01-az~
1

Day o0s¢
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resTriction: JC A: A — > Y

for all xe A

For 5'- X%Yamd Ag><3 g)A(X) f§(">
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Pauli 0 1 0 -i 1 0
matrices U;:<1 o>’ UZ:(L o)’ U;:<o -1>

A1 O
We have: U;l: (O 1), U;UT(_U;U; :ZLQJUUZ
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set brackets: {5(@

XeA}

Example: iZ‘X+1 ‘X€{O,1,Z,3’k§ — {1,3,5,7}
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Big 0: J()=O(9) (x=)

means: ‘5(") < M “j(X)‘ Example: X’L+X+7. =(x*) (x->oo)
( [ims'up FiG < 00 > X’L+X+7. =0(X3> (X->oo)

X—=>a 9 (%)
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h> ~Nn(n-A) - (n-kat) ~ nl
k/ k! k(-0
®@B®@®®®® =T . (, . (1)

Take: k=3 23® r]ﬁ .21
o @O ..

Binomial coefhicient: (
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Modulo: X Mmod n = r e [0, n)

with X =nh- + T
Examples: O mod 3 = 2
é W\oJ 3 = 0 3‘1-::?‘* 2-1 = 1.3

7.6

71 W\oJ 3 = 11 N oy -14

5.8 —» 3.6 — 1.3
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Beta function: B(X’V> — jx-m_ o
N
f(x)F()’) X,>/€<[:,

:B(X, ) =
! C(x+y) Re(x) >0, 'Re(y) >0
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50X > Y
X | > ()

Example:

F'R—R

X —> X°
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Little o: J%Q: O(ﬁ(x)) (x—a)

means:

Lim

X=>>o

7%
9(x)

_ O Example: 3% + O(X"’) (x->w)
8'X‘L = O(xz) (X->w)
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Outer product V1 ® \C]\; o V{V1 V{\"/v. V{\"/z
(Kronecker product for vectors) VL \\IL - VL\!J1 VL\AIL VL'\A/:,,
3

matrix entries: o= V. W
(V®W)b\) V, Vi
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Euler's phi function: LP : N > N

Examples: &?(‘[—) =9 [4,1/, S,ﬂ N i1,l, 3, 'S
\.()(5') ~ L\' [1.1,3:9,}‘] Lr(h) = ocount numbers o € [N  with
(1) a<n

&P(P) = ')‘1 for P prime (2) SCO\(q,h) =1 (mutually prime)
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ST A ) = S o2
3: [R — > [R

3
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Convolution (5* ﬁ)(x) = —fg(t) '3()( -T)dT

FR—=>R
g: R —=[R

knew tfunction: 5*3 -. ]R% rR



EEEEEEEEEEEEE The Bright Side of e
ON STEADY Mathematics

Day 22

Advent ot Mathematical Symbols

Heaviside 1, x=0
(X> —
0 ,

function
X< 0

N\

> H'= §
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’/\
aua‘\’eVVHOV\S: ) < (William Rowan Hamilton)
L
O\,L, C, Ae R

R_ mulfiplication is not commutative

——

aribsgeskd ,otacty Jeet K=et, ijhect
=> Lj:-")-i.
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Intinity: (X

In Measure Theovry: [0,00]

.
For example: Am = = 0 O0too =00 +0 = @ for aelo0,00]
h=>00
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element OF$€ A A
Ae & A
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For all Xe@ holds: X even => x odd

emply set

——

set with no elements

Xe @ false
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bset ( lity included) ( ¢
subseT (equality included)

proper subset C C Ac3 , B2 A
/ means.

(eaﬁua\iw exc\uoleol) for all X s XG,A —> XGB
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partial d

cursive d

Topologu:

boundary

0RSR

partial derivative of 5
A with respect to X,

@&

Day 4
(20272)

95

X,
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d'Alembert operator A

— !
— three dimensions in space j\ DJC Dl ’92 9
1
C’L

2

— one dimension in time + 4+ —
IE  IxE NG
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inner product: < . > < : ‘ >
/

In physics: </\t/ l /’\F> bracket
4

map: VX\/% (]:
/

vector space

bra: </\H

.
ket: V\?>
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N\
infegral symbol:
,( o~ K [P
comes trom sum >

A

AX

> 56 ax S §5(x) A
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closed line integral § @

§1TAZ = Jri

start

l
et!lol \\_};
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natural numbers N = 51/2 / 3/ (r/ ’g

fogether with addition +: monoid

or
Sfo1,2,3,6,.

> associafive: Q+(l>+C> :QM—L)H:

\> neutral element: A+ 0 =0+a = &
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integers ; _ { PRI }
(whole numbers) L / / / , V6, .

// associative: 0\ +<(, + C) = (Q Y l—,\+ C

neutral element: o+ 0 = 0+ a = o

\ inverse elements: O + ("03 = (—03 +ro=0

fogether with addition +: @roup:




