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Day 01

Advent ot Mathematical Symbols

Kronecker delta: g,.;: z1 5
Y 0 , i#)

arler §,<0 , §y=1 . 384 =5
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1, (L) =03) or (23,0 or (3,4,
Levi=Civita symbol: Eidk = 9 (k)= BaNor @D or (3D

0, else

3
Example: (Qx L)i — Z GLJk a;b,
Jik=1
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9
ax,

Nabla symbol: V L= g_x
4

Example: §(x,,x7) = )(13 ’ vEx,x,) = <3;1)

0] 4
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FaC‘\’OVia\: Y\l = h- (h- 1)(“‘23 - L
Example: 4| = 4-3.7.1= 1% , 11 =1

Recursive definition: Ol. = 4 / V\! = n- (h-4)! (MG |N>
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Gamma function: _T(Z) ;= f)(z-1-éxdx Re(® >0

Property: F(h) = (h-ﬂ! ) F(z‘*ﬂ = 2'r(2)

for nelN



vt 90 )= 9(5)
@ © @




Advent of Mathematical Symbols

sum: ZO\k = A+ Ry

recursive definition: zo‘k = 0

Day 01
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n
PVOdUCT: I ‘ O‘k = Q,-0, -
k =1
0 "
recursive definition: Troxk = 1 , TVay := (
k=1 k=1

Day o0¢
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restriction: JC A: A —> Y S
o 5 XY wa ASX: £)0) 109
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Pauli 0 1 0 -i 1 0
matrices U;:<1 o)’ UZ:(L o)' Ug:(o -1)

We have: U‘:lz (40 i}, U0 -0 0 =20y, 0;
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set brackels: {‘g(x) Xe€ A}
Example: il'xﬂl ‘ X € {0,1,2,3133 — {1,3,5,7}
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Big 0: J()=O(9) (x=)

means: ‘5()0 < M ‘3(}()‘ Example: X"+ X+l = ((x*) (x> o0)

< 4:::;“? %‘ < 00 > Xt X+l =0 (x%) (x>0
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h> B n-(n-14) -~ (n-k+1) B n!
k )~ k! k(R
@@BB®OO® -1 . (\ 1.(m1)

Take: k=3 @@@ r@ 321

oo @O ...

Binomial coethicient: (
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Modulo: X YY\()A N:= 1 €[0,n)

with X=h-C1 + I

Examp\es: 5 W‘OJ 3 = 2 & infeger
‘ oA 21 = 1.3
é W‘OJ 3 = 0 3 :g_:,:
7'1 w\oA 3 = 1'1 Nt -4 -4

5.8 — 3.6 — 1.3
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1
Beta tunction: B(X,y> - jtx-1(1-t)y-1o\t
N

F(X)F(Y) XI>/€<[:I
C'(x+y) Re(x) >0, 'Re(y) >0

B(X,y) =



Day 16
Advent ot Mathematical Symbols

$0X > Y
X | > (9

Example:

FR—QR

X —> x*
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Little o: 5@ Q< x)> (Xx— a)

means: lbm }(X) _ O Example: 8')(1 # O(X‘L) (X->M)
x>a | 30 §-x = o(x) (x>
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Outer product V1 ® \'\:\l} N V{V1 V{\"/v. \/1'\»/3
(Kronecker product for vectors) \/2_ \\IL - VL\VJ1 VL\AIL \/?_\.\/3

3

matrix entries: o= V. W
x enfries (V®w)(o V, W
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Euler's phi function: \,P : N > N

Examples: LP(‘[—) =9 [’1,1/, 3,ﬂ {1,7-, 3, ’S
kP(s-) — q, [1.1,3,9.)(] tf(h) :( )ooun’f numbers o € |N with
1) a<hn
\P([ﬂ = ')‘1 for P prime (2) Sca\(q'h) =1 (mutually prime)
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aplace operator * - -
‘\:ag\aoian ’ A§ (X> — 9 §(X) + 9 §(X) + ‘9 j:(x)

OX: 9X 09X,
3: R —> [R

3
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Convolution (5* ﬁ)@& — —fg(t)'j(xﬂ?) 1z

S R—>R .
new function: k. ]R%[R
9:R—>R =
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Heaviside ( ._ 1 x=o0
tunction X> . )

R X< 0

S H'= §
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(\
Qua‘\'eb’VlIOVlSt ) < (William Rowan Hamilton)
L
O\,L, C, o\€ R

R_ multiplication is not commutative

————

Q-+ LL"I‘JC'I‘kA / L‘L="1 ! ‘)1:"1 | kl '—'-"1 J Ldk='1
=> Lj:-J-i.
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Infinity: 09

In Measure Theory: [0,00]

For example: A’m ln = 0 OAtoo =00 +00 = 0 for ae [o,o:_\
h-=>00
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(20272)
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element of\O\j)é /A\ “A
Ae & A
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empty set

——

set with no elements

For all Xe@ holds: X even => X odd Xe@ false
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subset (equality included) C (

C
proper subset C C /Y\n;vf / 2> A
—— |

(equality excluded) for all x: xe \ => xeB
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. 0
partial d }:R’l%ﬂ{ ) —,;;1

= partial derivative of f

, with respect to ¥
cursive d (%A '
boundary
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d'Alembert operator A

— 1
— three dimensions in space j DJC Dl 92 P
1
P

2

one dimension in time K gx:. gx-;.
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inner product: < : > < . ‘ >
/

map: VX\/% C]: In physics: <’\~r | f?t/’> bracket
J /

1 g v
vector space bra: <'\Y\ ket: ‘r\.r>
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N
intfegral symbol: 1
5 fo>
comes trom sum >

> 560 ax RS 05 dx
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closed line integral § @

§1To\z = Jari

start

l
et!mol S/»;
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natural numbers N = 5112 / 3/ (r/ ’g

or
Sfo1,2,3,6,.

> associafive: Ck+(l>+c> :@\+L)+C
\> neutral element: A+ 0 =0+0 = O

together with addition +: monoid
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im’(egevs % — i/ "2/"1 0 1, 2, }
(whole numbers) /T

// associative: 0\ +<L + C) — (Q & L\+ C

neutral element: oo+ 0 = 0+ a = O

\ inverse elements: O + (—03 = (—on +o =0

fogether with addition +: @roup:




