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This is a torture test for math fonts.

Testing with thinmuskip = 3.0mu, medmuskip = 4.0mu plus 2.0mu minus 4.0mu, thickmuskip =
5.0mu plus 5.0mu, scriptspace = 0.5pt, delimitershortfall = 5.0pt, delimiterfactor = 901,
mathsurround = 0.0pt, nulldelimiterspace = 1.2pt.

Letters: −A′ − B′ − C′ −D′ − E′ − F ′ −G′ −H′ − I′ − J′ − K′ − L′ −M′ −N′ −O′ − P ′ −Q′ − R′ −
S′ − T ′ −U ′ − V ′ −W ′ −X′ − Y ′ − Z′

−a′−b′−c′−d′−e′−f ′−g′−h′−i′−j′−k′−l′−m′−n′−o′−p′−q′−r ′−s′−t′−u′−v′−w′−x′−y ′−z′

−α′−β′−γ′−δ′−ε′−ζ′−η′−θ′−ϑ′−ι′−κ′−λ′−µ′−ν′−ξ′−π ′−$′−ρ′−σ ′−τ′−υ′−φ′−ϕ′−χ′−ψ′−ω′

−Γ ′ −∆′ −Θ′ −Λ′ − Ξ′ −Π′ − Σ′ − Υ ′ − Φ′ − Ψ ′ −Ω′
−A′ −B′ −C′ −D′ −E′ −F ′ −G′ −H ′ − I′ − J′ −K′ −L′ −M′ −N ′ −O′ −P′ −Q′ −R′ − S′ −
T ′ −U′ −V ′ −W ′ −X′ −Y′ −Z′

Miscellanous ordinary symbols: ℵx �x `x ℘x <x =x ∂x ∞x ∅x ∇x √
x >x

⊥x ‖x ∠x 4x \x ∀x ∃x ¬x [x \x ]x ♣x ♦x ♥x ♠x !x ?x .x |x /x
‘x @x "x

(Display style) Digits: 0123456789, 0123456789

(Text style) Digits: 0123456789, 0123456789

(Script style) Digits: 0123456789, 0123456789

(Scriptscript style) Digits: 0123456789, 0123456789

Large operators:
∑a
b B

∏a
b B

∐a
b B

∫ a
b B

∮a
b B

⋂a
b B

⋃a
b B

⊔a
b B

∨a
b B

∧a
b B

⊙a
b B

⊗a
b B⊕a

b B
⊎a
b B

Large operators:
b∑
a
B

b∏
a
B

b∐
a
B

∫ b
a
B

∮ b
a
B

b⋂
a
B

b⋃
a
B

b⊔
a
B

b∨
a
B

b∧
a
B

b⊙
a
B

bO
a
B

b⊕
a
B

b⊎
a
B

Binary operators: A±x A∩x A∨x A∓x A∪x A∧x A \x A]x A⊕x A ·x Aux
A	x A×x Atx A⊗x A∗x A/x A�x A?x A.x A�x A�x A ox A †x
A ◦ x A© x A ‡ x A • x A4 x Aq x A÷ x A5 x A∗ x A+ x A− x
(Display style) Mod: gcd(m,n) = gcd(n,m mod n), and x ≡ y + 1 (mod m2).

(Text style) Mod: gcd(m,n) = gcd(n,m mod n), and x ≡ y + 1 (mod m2).

(Script style) Mod: gcd(m,n)=gcd(n,m mod n), and x≡y+1 (mod m2).

(Scriptscript style) Mod: gcd(m,n)=gcd(n,m mod n), and x≡y+1 (mod m2).

Relations: x ≤ A x ≥ A x ≡ A x ≺ A x � A x ≈ A x � A x � A x � A x ⊂ A x ⊃ A
x ∼ A x ⊆ A x ⊇ A x ' A x v A x w A x � A x ∈ A x 3 A x ` A x î A x ‖ A
x = A x < A x > A x | A x ∝ A x � A x � A x ö A x a A x ^ A x _ A x É A
x ⊥ A x : A

Negated Relations: y � B y � B y � B y ⊀ B y æ B y � B y ç B y è B y ó B y Æ B
y Ç B y � B y È B y É B y � B y Ô B y Õ B y � B y ∉ B y � B y ø B y ù B
y ÷ B y ≠ B y ≮ B y ≯ B y ö B y 6∝ B y 6� B y 6� B y 6ö B y 6a B y 6^ B y 6_ B
y 6É B y 6⊥ B y ∉ B

Arrows: B ← y B ←- y B ↑ y B ⇐ y B ⇐= y B ⇑ y B → y B -→ y B ↓ y B ⇒ y
B =⇒ y B ⇓ y B ↔ y B ←→ y B l y B ⇔ y B ⇐⇒ y B m y B , y B 7 -→ y B ↗ y
B ↪ y B ↩ y B ↘ y B ↼ y B ⇀ y B ↙ y B ↽ y B ⇁ y B ↖ y B z y
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(Display style) Buildrel:
αβ
-→, and

def= .

(Text style) Buildrel:
αβ
-→, and

def= .

(Script style) Buildrel: αβ
-→, and def= .

(Scriptscript style) Buildrel: αβ
-→, and def= .

Delimiters: .
.(.(.(.(. (•) .).).).).

.


.
.[.[.[.[. [•] .].].].].

.


.
.
.... (•) ....

.
.


.
.
....• ....

.
.
∣∣∣∣∣∣∣.

∣∣∣∣∣∣.
∣∣∣∣∣.
∣∣∣∣.∣∣∣.∣∣. |•‖ .∥∥.∥∥∥.∥∥∥∥.

∥∥∥∥∥.
∥∥∥∥∥∥.
∥∥∥∥∥∥∥

.
.
.
... |•‖ .ww.www.wwww.

wwwww.
wwwwww.
wwwwwwwx.

x.
x.
x.x.x. ↑•↓ .y.y.y.

y.
y.
y

xy.
xy.
xy.
xy.xy.xy. l•m .~�.~w�.~ww�.

~www�.
~wwww�.
~wwwww�~wwwwww.

~wwwww.
~wwww.
~www.~ww.~w.⇑•⇓ .w�.ww�.www�.

wwww�.
wwwww�.
wwwwww�

.
.
.
...|• ...

.
.
.
∖

.
∖
.
∖
.
∖
.
∖
.
∖
. \•/ .

/
.
/
.
/
.
/
.
/
.
/ 〈

.
〈
.
〈
.
〈
.
〈
.
〈
. 〈•〉 .

〉
.
〉
.
�
.
〉
.
〉
.
〉

.
.
{
.
{
.
{
.
{
. {•} .

}
.
}
.
}
.
}
.

.


.
.
⌈
.
⌈
.
⌈
.
⌈
. d•e .

⌉
.
⌉
.
⌉
.
⌉
.

.
.

.⌊.⌊.⌊.⌊. b•c .⌋.⌋.⌋.⌋.
.


���.
��.�.�.�.�. �•� .�.�.�.�.

��.
���

√√√√√√√√
√√√√√√√
√√√√√√
√√√√√
√√√√√√√√
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(Display style) Punctuation: f :A → B, L(a, b; c:x,y ;z), a.b : c,d, . . . , and x1 + · · · + xn, don’t
forget f(x1, . . . , xn).

(Text style) Punctuation: f :A→ B, L(a, b; c:x,y ;z), a.b : c,d, . . . , and x1 + · · · +xn, don’t forget
f(x1, . . . , xn).

(Script style) Punctuation: f :A→B, L(a,b;c:x,y ;z), a.b:c,d, ... , and x1+···+xn, don’t forget f(x1,...,xn).

(Scriptscript style) Punctuation: f :A→B, L(a,b;c:x,y ;z), a.b:c,d, ... , and x1+···+xn, don’t forget f(x1 ,...,xn).

Fractions: Z
W

Z
W

(
Z
W

)
Z
W

〈
Z
W

〉 [
Z
W

] {
Z
W

}
Fractions: g

d
g
d

(
g
d

)
g
d

〈
g
d

〉 [
g
d

] {g
d

}
Fractions: b

a
b
a

(
b
a

)
b
a

〈
b
a

〉 [
b
a

] {
b
a

}
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(Display style) Roots:
√

2i, 3
√

2, n
√
xn +yn,

√
a+

√
d+

√
y , and n+1

√
Q.

(Text style) Roots:
√

2i, 3
√

2, n
√
xn +yn,

√
a+

√
d+

√
y , and n+1

√
Q.

(Script style) Roots:
√

2i, 3√2, n
√
xn+yn,

√
a+
√
d+
√
y, and n+1

√
Q.

(Scriptscript style) Roots: √
2i, 3√2, n√xn+yn, √a+√d+√y, and n+1√Q.

Filling: o o ô õ
︷︸︸︷
o o︸︷︷︸

Filling: A+ · · · −Q− · · · + g A+ · · · −Q− · · · + g ÆA+ · · · −Q− · · · + g ÈA+ · · · −Q− · · · + g︷ ︸︸ ︷
A+ · · · −Q− · · · + g A+ · · · −Q− · · · + g︸ ︷︷ ︸
Accents: −Â+ q̂ − Ǎ+ q̌ − Ã+ q̃ − Á+ q́ − À+ q̀ − Ȧ+ q̇ − Ä+ q̈ − Ă+ q̆ − Ā+ q̄ − ~A+ ~q

ÂB̂ĈD̂ÊF̂ĜĤÎĴK̂L̂M̂N̂ÔP̂Q̂R̂ŜT̂ ÛV̂ Ŵ X̂Ŷ Ẑ âb̂ĉd̂êf̂ ĝĥîĵk̂l̂m̂n̂ôp̂q̂r̂ ŝt̂ûv̂ŵx̂ŷẑ

Γ̂ ∆̂Θ̂Λ̂Ξ̂Π̂Σ̂Υ̂Φ̂Ψ̂Ω̂ Γ̂ ∆̂Θ̂Λ̂Ξ̂Π̂Σ̂Υ̂ Φ̂Ψ̂ Ω̂

α̂β̂γ̂δ̂ε̂ζ̂η̂θ̂ι̂κ̂λ̂µ̂ν̂ξ̂π̂ ρ̂σ̂ τ̂υ̂φ̂χ̂ψ̂ω̂ε̂ϑ̂$̂%̂ς̂ϕ̂ ∂̂ ˆ̀̂ı̂℘̂

ÂB̂ĈD̂ÊF̂ĜĤ ÎĴK̂L̂M̂N̂ ÔP̂Q̂R̂ŜT̂ ÛV̂ ŴX̂ŶẐ
x +y − z, x +y ∗ z, z ∗y/z, (x +y)(x −y) = x2 −y2,

x ×y · z = [x y z], x ◦y • z, x ∪y ∩ z, x ty u z,

x ∨y ∧ z, x ±y ∓ z, x = y/z, x := y , x ≤ y 6= z, x ∼ y ' z x ≡ y � z, x ⊂ y ⊆ z
sin 2θ = 2 sinθ cosθ, O(n logn logn), Pr(X > x) = exp(−x/µ),(
x ∈ A(n)

∣∣ x ∈ B(n)), ⋃
nXn

∥∥ ⋂
n Yn

In text matrices
(

1 1
0 1

)
and

(a
1
b
m
c
n
)

a0 +
1

a1 +
1

a2 +
1

a3 +
1

a4(
p
2

)
x2yp−2 − 1

1− x
1

1− x2
= a+ 1

b

/
c + 1
d
.

√√√√
1+

√
1+

√
1+

√
1+

√
1+ x

(
∂2

∂x2
+ ∂2

∂y2

)∣∣ϕ(x + iy)∣∣2 = 0

π(n) =
n∑
m=2

(m−1∑
k=1

⌊
(m/k)

/
dm/ke

⌋)−1
 .

∫∞
0

t − ib
t2 + b2

eiat dt = eabE1(ab), a, b > 0.
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A =

x − λ 1 0
0 x − λ 1
0 0 x − λ

 .
a b c
d e f



u x
v y
w z



A =


a11 a12 . . . a1n
a21 a22 . . . a2n

...
...

. . .
...

am1 am2 . . . amn



M =


C I C′

C 1 0 0
I b 1− b 0
C′ 0 a 1− a


∞∑
n=0

anzn converges if |z| <
(
lim sup
n→∞

n
√
|an|

)−1
.

f (x +∆x)− f(x)∆x → f ′(x) as ∆x → 0.

‖ui‖ = 1, ui ·uj = 0 if i 6= j.

The confluent image of


an arc
a circle
a fan

 is


an arc
an arc or a circle
a fan or an arc

 .
T (n) ≤ T(2dlgne) ≤ c(3dlgne − 2dlgne)

< 3c · 3lgn

= 3c nlg 3.


α = f(z)
β = f(z2)

γ = f(z3)


{
x = α2 − β
y = 2γ

}
.

(x +y)(x −y) = x2 − xy +yx −y2; (3)
= x2 −y2; (4)

(x +y)2 = x2 + 2xy +y2. (5)
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(∫∞
−∞
e−x

2
dx

)2

=
∫∞
−∞

∫∞
−∞
e−(x

2+y2) dx dy

=
∫ 2π

0

∫∞
0
e−r

2
dr dθ

=
∫ 2π

0

(
−e

−r2

2

∣∣∣∣r=∞
r=0

)
dθ

= π. (11)

∏
k≥0

1
(1− qkz) =

∑
n≥0

zn
/ ∏

1≤k≤n
(1− qk).

∑
0<i≤m
0<j≤n

p(i, j) 6=
p∑
i=1

q∑
j=1

r∑
k=1

aijbjkcki 6=
∑

1≤i≤p
1≤j≤q
1≤k≤r

aijbjkcki

max
1≤n≤m

log2 Pn and lim
x→0

sinx
x

= 1

p1(n) = lim
m→∞

∞∑
ν=0

(
1− cos2m(ν !nπ/n)

)

ŝ, ŝs, ŝss,Åssss,Æsssss, f̂ , f̂ f ,Åfff , Æffff , Æfffff
s̃, s̃s, s̃ss,Çssss,Èsssss, f̃ , f̃ f ,Çfff , Èffff , Èfffff

�
f(x)dx

∫
f(x)dx

⌠⌡ f(x)dx
⌠⌡ f(x)dx

⌠⌡ f(x)dx
∫ 1

0
f(x)dx =

√
3

2
≠

√
2π√
3

√
x,
√
π,
√
x2,

√
a
b
,

√
a2 + b2

a2 − b2
,

√√√√√n<m∑
i≠j

a2 + b2

a2 − b2

(x + 10y)(x − 10y)
x2 − 100y2

= 1+
a+ x

y + c
2+ 52

ε2
− 9

30◦,60◦,90◦,120◦

n∑
i=1

∫ x
0
f(x)dx = n+1

√
an + bn = π

2
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︷ ︸︸ ︷
x +y = x +y︸ ︷︷ ︸ = xin−2

x +y = x +y = x−2
n



((((x)2)2

)2
)2
2


2


2 

[[[[x]2]2

]2
]2
2


2


2


A B C D E F
G H H I J K
L M N O P Q
R S T U V W

 =

A B C D E F
G H H I J K
L M N O P Q
R S T U V W

 .



(
a b
c d

) (
e f
g h

)

0

(
i j
k l

)



(
a b
c d

) (
e f
g h

)

0

(
i j
k l

)



(
a b
c d

) (
e f
g h

)

0

(
i j
k l

)



(
a b
c d

) (
e f
g h

)

0

(
i j
k l

)



.

nth root

S−1TS = dg(ω1, . . . ,ωn) = Λ
Pr(m = n |m+n = 3 )

sin 18◦ = 1
4(
√

5− 1)

k = 1.38× 10−16 erg/◦K

Φ̄ ⊂ NL∗1 /N = L̄∗1 ⊆ · · · ⊆ NL∗n/N = L̄∗n
I(λ) =

∫∫
D g(x,y)eiλh(x,y) dx dy∫ 1

0 · · ·
∫ 1
0 f(x1, . . . , xn)dx1 . . . dxn

x2m ≡
{
Q(X2

m − P2W 2
m)− 2S2 (m odd)

P2
2 (X2

m − P2W 2
m)− 2S2 (m even)

(mod N).

(1+ x1z + x2
1z

2 + · · · ) . . . (1+ xnz + x2
nz2 + · · · ) = 1

(1− x1z) . . . (1− xnz)
.

∏
j≥0

(∑
k≥0

ajkzk
)
=
∑
n≥0

zn
( ∑

k0,k1,...≥0
k0+k1+···=n

a0k0a1k1 . . .
)
.

(n1 +n2 + · · · +nm)!
n1!n2! . . . nm!

=
(
n1 +n2

n2

)(
n1 +n2 +n3

n3

)
. . .
(
n1 +n2 + · · · +nm

nm

)
.
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ΠR
[
a1, a2, . . . , aM
b1, b2, . . . , bN

]
=

R∏
n=0

(1− qa1+n)(1− qa2+n) . . . (1− qaM+n)
(1− qb1+n)(1− qb2+n) . . . (1− qbN+n) .

∑
p prime

f(p) =
∫
t>1
f(t)dπ(t).

{
k a’s︷ ︸︸ ︷

a, . . . , a,

l b’s︷ ︸︸ ︷
b, . . . , b︸ ︷︷ ︸

k+l elements

}.


(
a b
c d

) (
e f
g h

)

0

(
i j
k l

)
 .

det

∣∣∣∣∣∣∣∣∣∣∣∣

c0 c1 c2 . . . cn
c1 c2 c3 . . . cn+1

c2 c3 c4 . . . cn+2
...

...
...

...
cn cn+1 cn+2 . . . c2n

∣∣∣∣∣∣∣∣∣∣∣∣
> 0.

∑′

x∈A
f(x)

def=
∑
x∈A
x 6=0

f(x).

2 ↑↑ k def= 222··
·2 }

k.

0y
0 -→ OC ι

-→ E ρ
-→ L -→ 0∥∥∥ yφ yψ

0 -→ OC -→ π∗OD δ
-→ R1f∗OV (−D) -→ 0yθi⊗γ−1

R1f∗
(
OV (−iM)

)
⊗ γ−1y

0

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX
TEX
TEX


