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xymatrix = tikz-cd

7|Z9| xymatrix 2 diagram 12|7|

HF(L, L) o¢ QH* (M) (1)
h = ~ J/Es
Fr o~ B\ Jac(WL)

~
~
~
~ 1
~
AL

AIFCFi(L)mfi(L))“gg;;;;;j;ﬁ;€> Jac(WL)dz; - - - dn,

\begin{equation}\label{diagram7}

\xymatrix{

HF(L,L) \ar[dd]"{\mathcal{F}"\mathbb{L}} \ar[rr]”-{oc} \ara{-->}[ddrr]*-{B} &
< \;\;\;\; & QH"«(M) \ar[d]"{\mathfrak{ks}} \\

& & Jac(W_\mathbb{L}) \ar[d]*-{I} \\
MF(\mathcal{F}"\mathbb{L}(L),\mathcal{F}"\mathbb{L}(L))

< \ar[rr]_-{\textrm{boundary-bulk}} & \;\;\;\; & \;\;\;\;

< Jac(wW_\mathbb{L})dx_1 \cdots dx_n}

\end{equation}



xymatrix = tikz-cd

7|&9| xymatrix 2 diagram T12|7| (*gathered £tH O 2 S2{MOF A D 2X|DF s A EIL|CEH)

oc

HF(L, L) £ QH*(M)
h > ~ \LES
FL TS 3 Jac(WL) (1)

~

~
~ - I
~
A

L L - S o
MF(]: (L)7 & (L)) boundary-bulk Jac( WH‘) dml dzn

\begin{equation}
\begin{gathered}
\xymatrix{ ...}
\end{gathered}
\end{equation}



xymatrix = tikz-cd

\usepackage{tikz-cd}

HF(L, L) 0F QH* (M)
\\\\\\ l?s
FL \\\\ Jac( W) (2)

MF(]:]L(L)“F]L(L)) JGC(W]L)dzl cee dfl'n

" boundary-bulk
\tikzcdset{arrow style=tikz, diagrams={>=stealth}}

\begin{tikzcd}[row sep={large},column sep={huge}]
HF(L,L)\arrow[r,"0C"]\arrow[ddr,"B",dashed]\arrow[dd, "\mathcal{F}"{\mathbb{L}}"]
« &[20pt] QH"*(M)\arrow[d, "\mathfrak{ks}"] \\
&Jac(W_{\mathbb{L}})\arrow[d,"1"] \\
MF(\mathcal{F}"{\mathbb{L}}(L),\mathcal{F}"*{\mathbb{L}}(L))

\arrow[r, "\textrm{boundary-bulk}",swapl&Jac(W_{\mathbb{L}}) dx_1\cdots dx_n
\end{tikzcd}



tikz-cd2 C}o|o{ 12l o|tuH| 12|7]

\usetikzlibrary{arrows,arrows.meta} %preamble

\tikzcdset{arrow style=tikz, diagrams={>=stealth}}

\begin{tikzcd}[column sep=tiny]

& \pi_1(U_1)\arrow[dr] \arrow[drr, "j_1", bend left=20] & &[1.5em] \\
\pi_1(U_1\cap U_2) \arrow[ur, "i_1"] \arrow[dr, "i_2"] & & \pi_1(U_1) \ast_{
< \pi_1(U_1\cap U_2)} \pi_1(U_2) \arrow[r, dashed, "\simeq"] & \pi_1(X) \\
& \pi_1(U_2) \arrow[ur]\arrow[urr, "j_2", bend right=2016&

\end{tikzcd}
J1
m1(Ur) /\
m (U1 N Us) T1(UL) *y (thn0y) T (U2) --=-> m1(X)

\

m1(U2) b



tikz-cd Of|A| i} O

AL . p__ 7 %, 0
a b c
A a | T
0 a1 gL
bococososasas > cokera —— coker b —— coker ¢



tikz-cdE M| OtIEEHE H

https://tikzcd.yichuanshen.de/

e tikz-cd AFE2H Xt2=
http://wiki.ktug.org/wiki/wiki.php/LaTeXWorkshop/2017 O|X “TikZ2t

28 1


https://tikzcd.yichuanshen.de/
http://wiki.ktug.org/wiki/wiki.php/LaTeXWorkshop/2017

TikZ-Feynman (compile it via LualATgX)

TikZ-Feynman: Feynman diagrams with TikZ (https://arxiv.org/abs/1601.05437)

\feynmandiagram [horizontal=a to b] {
i1l -- [fermion] a -- [fermion] i2,
a -- [photon] b,
fl1 -- [fermion] b -- [fermion] f2,

.
’

—

ZHXOI MM https://www.overleaf.com/learn/latex/TikZ-Feynman

A


https://arxiv.org/abs/1601.05437
https://www.overleaf.com/learn/latex/TikZ-Feynman

TikZ-Feynman: when someone uses LualfTgX

AI‘EH

AN LualBfTEXE T 2 2H0] REHBEA| G422

rlo

\usepackage{luacode}
\usepackage{tikz}
\usetikzlibrary{graphdrawing}
\usepackage{tikz-feynman}

some codes..

See the codes

https://tex.stackexchange.com/questions/455001/
updated-lualatex-vs-tikz-feynman?noredirect=1


https://tex.stackexchange.com/questions/455001/updated-lualatex-vs-tikz-feynman?noredirect=1
https://tex.stackexchange.com/questions/455001/updated-lualatex-vs-tikz-feynman?noredirect=1

standalone 2z{A

o D2 AOMYUS O Sh= 20| X7t &= 20|21 (TikZ-Feynman), standalone
SHAIL Q-

- TKZ &8 B 1) 88

- 02 37(0f I LopA EatE

o O] O}YUS graphicx IfP X2 OZOZ BHE

\documentclass[tikz]{standalone}

OflAl:



dynkin-diagrams

\usepackage{dynkin-diagrams}

\[  \dynkin{A}{}\quad \dynkin{C}{}\quad \dynkin{D}{}\1]
\[ \dynkin[label]{E}{*otxX0t*} \]

—o— —90—o —o— —0—=9 o—k*—{

2

® ©—e
1 3456 78



dynkin-diagrams

\begin{tikzpicture}

\dynkin[label]{E}{8}

\draw[very thick, black!50,-latex]

(root 3.south) to [out=-45, in=-135] (root 6.south);
\end{tikzpicture}

1 3N4_546 7 8
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7|2 Mg (basic-one.tex)

\documentclass[tikz]{standalone}
\usepackage{tikz}

\begin{document}

\begin{tikzpicture}
\draw (0,0) -- (1,1);
\draw (0,0) rectangle (2,1);
\draw (0,0) circle [radius=0.5];
\node at (0,0) {Some text};
\draw (0,0) -- (120:2); %=ZtH

\end{tikzpicture}

\end{document}

+ tikzpictureOflA FH 2 HIEA| MD|ZE(;) 2= SEGHOF &
« \draw, \node 14

ot



=3 12|7| (shape.tex)

\draW (010) - (1;1);

\draW (010) -~ (11_1) -~ (21_2);

\draw (0,0) -- (2,0) -- (2,3) -- (0,3) -- cycle;

\draw (3,0) arc (0:120:3) -- cycle;%(start angle:end angle:radius)
+ cycle: JHM/OLX|2} HE 0|0 H=MS BHE

= L 20
- visualtikz 2% £ = (>texdoc visualtikz)
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=3 12|7| (shape.tex)

\draW (010) - (1;1);

\draW (010) -~ (11_1) -~ (21_2);

\draw (0,0) -- (2,0) -- (2,3) -- (0,3) -- cycle;

\draw (3,0) arc (0:120:3) -- cycle;%(start angle:end angle:radius)
+ cycle: JHM/OLX|2} HE 0|0 H=MS BHE

= L 20
- visualtikz 2% £ = (>texdoc visualtikz)



IsiEA|CH (decoration.tex)

\draw[draw=blue] (0,0) -- (2,0) -- (2,3) -- (0,3) -- cycle;

+ M A S| (draw=AZ), B A2 AP (fil=42)
* Z=: line width = 2pt, thick,...

O| HEl: dashed, dotted,...

AH £ -y, <>, ... (visualtikz 4.10 &)

ot



AsgA|CH (decoration.tex)

\draw[draw=blue,fill=red!30] (0,0) -- (2,0) -- (2,3) -- (0,3) -- cycle;

+ A M2 B (draw=AZ), B A4 AP (fill=A42)
* Z=: line width = 2pt, thick,...
+ Mo| HEK: dashed, dotted,...

A

AH E: -y, <>, ... (visualtikz 4.10 & 1)

20



AsgA|CH (decoration.tex)

\draw[draw=blue,fill=red!30,dashed] (0,0) -- (2,0) -- (2,3) -- (0,3) --

+ A M2 B (draw=AZ), B A4 AP (fill=A42)
* Z=: line width = 2pt, thick,...
+ Mo| HEK: dashed, dotted,...

A

AH E: -y, <>, ... (visualtikz 4.10 & 1)

21



AsgA|CH (decoration.tex)

\filldraw[draw=blue,fill=red!30,dashed] (0,0) -- (2,0) -- (2,3) --
~ (0,3) -- cycle;

M A2 ESED| (draw=A4Z), B A2 RSP (fil=442)
o 5= line width = 2pt, thick,...
« M9| AdEl: dashed, dotted,...

o SMME = -5, <->, ... (visualtikz 4.10 & 1)
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HIAEL HO{FA|CH (decoration-text.tex)

\filldraw[draw=blue,fill=red!30,dashed] (0,0) -- (2,0) -- (2,3) --
~ (0,3) -- cycle;

\node at (0,2) {Some text};

\draw (2,-1) -- (2,2) node[right] {A};

\draw[ |<->|] (0,0) -- node[midway, abovel {$ 1 $} (3,1);
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HIAEL HO{FA|CH (decoration-text.tex)

\filldraw[draw=blue,fill=red!30,dashed] (0,0) -- (2,0) -- (2,3) --
~ (0,3) -- cycle;

\node at (0,2) {Some text};

\draw (2,-1) -- (2,2) node[right] {A};

\draw[ |<->|] (0,0) -- node[midway, abovel {$ 1 $} (3,1);
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HIAEL HO{FA|CH (decoration-text.tex)

\filldraw[draw=blue,fill=red!30,dashed] (0,0) -- (2,0) -- (2,3) --
~ (0,3) -- cycle;

\node at (0,2) {Some text};

\draw (2,-1) -- (2,2) node[right] {A};

\draw[ |<->|] (0,0) -- node[midway, abovel {$ 1 $} (3,1);
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\draw (10,10) -- (10,11) -- (11,11);
\draw (10,10) -- +(0,1) -- +(1,1);
\draw (10,10) -- ++(0,1) -- ++(1,0);

o JEX|A{2 eHO{L} 2}
oy 27H _—|_|_o|-x|- % | S H_nx_l'E 7:”A|_|'0'|| AI‘%
* A% 0[0fX|= 3=

o H: AR, Slo] HTHEEO| %ekg MIXIX| erer
L 2|
— — O
ge
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BIAE MY X] (text-relative.tex)

above left above above right
[ ] [} [ ]

lefte °
© right

[ ] [ [ ]
below left below below right
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215t= 210l node =ElH| Bt=7]| (overlay.tex)

= PI0ME MX|H[!
\begin{tikzpicture}[overlay]
\draw (0,10) -- (5,-20);
\end{tikzpicture}

El AR NE

28



overlay ALE &2

\usepackage{tikz}

\usetikzlibrary{shapes.callouts}

\begin{tikzpicture}[overlay]

\node[fill=red!50, rectangle callout, callout relative pointer={(-2,-1)}] at (12,1)
{Nonlinear Schr\"odinger equation};

\node[fill=red!50, rectangle callout, callout relative pointer={(-2,1)}] at (12,-3)

{Hartree equation}; ' — .
\end{tikzpicture} Nonlinear Schrédinger equation

iaﬂl+wAU1:|UP71U

i0vu+ Au = V(u)u

where V(u) = |z|7" * |u|?.

Hartree equation %



petmandaHF2 16 HO0 )
VisualTikZ
T AR ES I8t

Texample.net (CHYSH TIKZOA| £=2)

30



TikZz Je2j= 12|7]
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T of: O|XEst/ Step 1: ZHEZ 27|

\usepackage{tikz,pgfplots,amssymb}

\begin{tikzpicture}[>=stealth]
\begin{axis}[

axis x line=center,

axis y line=center,
xlabel={$x$},

ylabel={$y$},

xtick={1,3},

ytick={.},

xlabel style={below right},
ylabel style={above left},
xmin=-0.5,

xmax=4,

ymin=-2,

ymax=25]

\end{axis}
\end{tikzpicture}
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AR of: D|% 25t/ Step 2: J2{Z 22[7]

\begin{axis}

\addplot [mark=none,domain=-
<~ 0.5:4,samples=201]

- {e"x};

\addplot [mark=none,domain=-
< 0.5:4,samples=201]

—  {x};

\end{axis}
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MEHm of: O[=ESH/ Step 3: M 47|

\begin{axis}

iééée at (axis cs:2.3,5) {$R$};
\node[below right] at (axis cs:0,0)
—  {$0$};

\node at (axis cs:2,13) {\small
- $f(x)=e"x$};
\end{axis}
9(z) :‘lgnode at (7,1.5) {\small
2 ., $\displaystyle
< g(x)=\frac{1}{2}x$};
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XK of]: O0|Z &8/ Step 4:

\begin{axis}

\addplot [mark=none,domain=-

<» 0.5:4,samples=201,name path=f]
« {e"x};

\addplot [mark=none,domain=-

< 0.5:4,samples=201,name path=1]
—  {x};

\addplot[gray!30] fill between[of=f
< and 1,soft clip={(axis cs:1,0)
g(x)::Alzﬂ rectangle (axis cs:3,e"3)}];

2 \draw (axis cs:1,0) -- (axis
< c¢s:1,e™1);
. \draw (axis cs:3,0) -- (axis
< ¢s:3,e"3);
\end{axis}
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LT of|: Penrose diagram of Reissner-Nordstrom spacetime

CHi NCHF

J. Luk and S.-J. Oh, arXiv:1702.05715 (originally drawn by inkscape)
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ST of / Step 1: E5E 7|

\begin{tikzpicture}[>=stealth]
\draw (0,0) -- (-2,-2);
\draw (0,0) -- (2,-2);
\draw(-4,0) -- (-2,2);

\fill[gray!25] (-2,2) -- (0,4) --
- (2,2) -- (0,0) --cycle;
\draw (-2,2) -- (0,4) -- (2,2);

\draw (2,2) -- (0,0) -- (-2,2);
\draw (2,2) -- (4,0);

\draW (_470) T (Ov_4) - (410)1
\end{tikzpicture}
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SHTY of / Step 2: M Hf3LY|

\begin{tikzpicture}[>=stealth]
\draw (0,0) -- (-2,-2);

\draw (0,0) -- (2,-2);

7 N \draw(-4,0) -- (-2,2);
\filll[gray!25] (-2,2) -- (0,4) --
“. < (2,2) -- (0,0) --cycle;

\draw (-2,2) -- (0,4) -- (2,2);

\draw (2,2) -- (0,0) -- (-2,2);
N \draw (2,2) -- (4,0);
\draw (-4,0) -- (0,-4) -- (4,0);
N o \end{tikzpicture}
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LHHT of / Step 3: 2M| ‘27|

CHT neCHT

\begin{tikzpicture}[>=stealth]

\draw[densely dashed] (-4,0) --node[above left]

—  {$\mathcal{I}_2"{+}$} (-2,2);

\filllgray!25] (-2,2) -- (0,4) -- (2,2) -- (0,0) --cycle;
\draw[very thin] (-2,2) --node[above left]

—  {$\mathcal{cH}_{2}"{+}$} (0,4) node[abovel

—  {$\mathcal{CH}_{1}"{+}\cap \mathcal{CH}_{2}"{+}$}
< --node[above right] {$\mathcal{CH}_{1}"{+}$} (2,2);
\draw (2,2) --node[below right,xshift=2pt,yshift=10pt]
— {$\mathcal{H}_1"{+}$} (0,0) --node[below

— left,xshift=-2pt,yshift=10pt] {$\mathcal{H}_2"{+}$}
—  (-2,2);

\draw[densely dashed] (2,2) --node[above right]

< {$\mathcal{I}_1"{+}$} (4,0);

\draw[densely dashed] (-4,0) -- (0,-4) -- (4,0);
\end{tikzpicture}
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SHITY Ofl / Step 4: T EA|6}]

CHY nCHT

\begin{tikzpicture}[>=stealth]
\draw[fill=white] (-4,0) circle (2pt)
< node[above left] {$i_2"{0}$};
\draw[fill=white] (4,0) circle (2pt)
< node[above right] {$i 1"{0}$};
\draw[fill=white] (2,2) circle (2pt)
< node[above right] {$i_1"{+}$};
\draw[fill=white] (-2,2) circle (2pt)
— node[above left] {$i_2"{+}$};

\draw[->] (0.7,0.25) -- (0,0);
\node[overlay] at (1.6,0.2)

< {$\mathcal{H}_{1}"{+}\cap
— \mathcal{H}_{2}"{+}$};
\end{tikzpicture}
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L1 o / Step 5: Cauchy Horizon 12|7|

CHY nCHT

\begin{tikzpicture}[>=stealth]
\draw[rounded corners,thick] (-4,0)
. controls (-1.75,1.2) and

&37_1) .. (410);

—

\node[overlay] at (-1.2,0.1)

— {$\sigma_o$};
\end{tikzpicture}

41



S of / Step 6: Clipping

CHT NCHT

\begin{tikzpicture}[>=stealth]
\clip (-4.6,-0.4) rectangle

—  (4.6,4.8); % GH AT
\end{tikzpicture}
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o1 & A7|3H 2

\usetikzlibrary{hobby}
\tikz[smooth] \draw plot coordinates {(0,0) (1,1) (2,0) (3,1) (2,1)};
\tikz[hobby] \draw plot coordinates {(0,0) (1,1) (2,0) (3,1) (2,1)};

\tikz[closed hobby] \draw plot coordinates {(0,0) (1,1) (2,0) (3,1) (2,1)};
\tikz[quick hobby] \draw plot coordinates {(0,0) (1,1) (2,0) (3,1) (2,1)};

AT OO
M)
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oF

2t X|at...)

A (2 2A O

S

D’

Figure 1: The Strichartz “game board” for Schrédinger equations in A'(R?) (T. Tao, Nonlinear

dispersive equations)
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« 50| Y1&8H0F 501 2.

Ote|= 24 O™ ktugdfl 22l5tHA| 11 (with Minimal Working Example!)

PN
=
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