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$ bibtex main
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% Sample tex file for usage of iidef.sty

% Homework template for Inference and Information
% UPDATE: October 12, 2017 by Xiangxiang

% UPDATE: 22/03/2018 by zhaofeng-shu33
\documentclass[a4paper]{article}

\usepackage[T1] {fontenc}

\usepackage{amsmath, amssymb, amsthm}

% amsmath: equation®*, amssymb: mathbb, amsthm: proof
\usepackage{moreenum}

\usepackage{mathtools}

\usepackage{url}

\usepackage{graphicx}

\usepackage{subcaption}

\usepackage{booktabs} % toprule
\usepackage[mathcal]{eucal}

\usepackage{dsfont}

\usepackage[numbered, framed] {matlab-prettifier}

\lstset{
style = Matlab-editor,
captionpos =b,
basicstyle = \mlttfamily,
escapechar = Y

mlshowsectionrules = true,

\usepackage[thehwcnt = 6]{iidef}


https://github.com/zhaofeng-shu33/thucoursework/issues
https://github.com/CTeX-org/forum/issues
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\thecourseinstitute{Tsinghua-Berkeley Shenzhen Institute}
\thecoursename{Information Inference}
\theterm{Fall 2017}
\hwname { Coursework}
\begin{document}
\courseheader
\name{YOUR NAME}
\rule{\textwidth}{1pt}
\begin{itemize}
\item {\bf Acknowledgments: \/}
This template takes some materials from course CSE 547/Stat 548, University of Washington:

\small{\url{https://courses.cs.washington.edu/courses/cse547/17sp/index.html}}.

If you refer to other materials in your homework, please list here.
\item {\bf Collaborators: \/}
I finish this template by myself. If you finish your homework all by yourself, make a
similar statement. If you get help from others in finishing your homework, state like this:
\begin{itemize}
\item 1.2 (b) was solved with the help from \underline{\hspace{3em}}.
\item Discussion with \underline{\hspace{3em}} helped me finishing 1.3.
\end{itemize}
\end{itemize}
\rule{\textwidth}{1pt}

\vspace{2em}

You may use \texttt{enumerate} to generate answers for each question:

\begin{enumerate}

\setlength{\itemsep}{3\parskip}

\item Type of commonly used notations. Use another \texttt{enumerate} to start generate
answers for sub-questions:
\begin{enumerate}
\item Use \verb|$ $| to get an inline equation: $\Prob(A) = \E[\1_A(\omega)]$.
\item Use \texttt{equation} to have equation in display math mode:
\begin{equation}
\frac{a + b}{2} \geq \sqrt{ab}
\label{eq:1}
\end{equation}

\item Use \verb|\eqref| to get reference for equations: \eqref{eq:1} holds when $a\geq
®, b\geq 0%.

\item Now we would introduce some commonly used notations:

\begin{enumerate}
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\item Use \verb|\mathbb{P}, \mathbb{R}, \mathbb{E}| to type $\mathbb{P}, \mathbb{R}, \
mathbb{E}S$.

\item Use \verb|\mathcal{A}, \mathcal{X}, \mathcal{Y}, \mathcal{N}| to type $\mathcal{
A}, \mathcal{X}, \mathcal{Y}, \mathcal{N}§.

\item Use \verb|\underline{x}, \underline{y}| to type vectors $\underline{x}, \
underline{y}$§.

\item Use \verb|\mathsf{x}, \mathsf{y}, \mathsf{z}| to type random variables $\rvx, \
rvy, \rvz$. For simplicity, I have defined several macros so you could simply type \verb|\
rvx, \rvy, \rvz|. Don't forget \verb|$ $|!

\item Thanks to these macros, we could have $\reals, \E[\rvx], \Var(\rvy), \Prob(A), \
independent, \1$ by typing \verb|\reals, \E[\rvx], \Var(\rvy), \Prob(A),\independent,| \verb
I\1].

\item Now you can use \verb|\ux, \uy, \uz| to type vectors $\ux, \uy, \uz$, and use \
verb|\urvx, \urvy, \urvz| to type random vectors $\urvx, \urvy, \urvz§.

\item Remember that $P_{\rvx|\rvy}(x|y) \defas \Prob(\rvx = x|\rvy = y)$.

\begin{enumerate}
\item Writing $\Prob(x)$ is wrong. $\Prob$ should only operate on events.
\item $\rvx$ is a random variable, while $x$ is a real number.

\end{enumerate}

\end{enumerate}

\item You may find \url{https://en.wikibooks.org/wiki/LaTeX} useful.
\item Writing \LaTeX\ online may be easier for beginners:

\begin{enumerate}

\item SharelLaTeX: \url{https://www.sharelatex.com/}.

\item Overleaf: \url{https://www.overleaf.com/}.

\end{enumerate}
\end{enumerate}

\item You may need aligned equations for your homework, here are several examples:

Total propability rule:
\begin{equation*}
\begin{aligned}
\Prob(\rvx = x)
\sum_{y \in \mathcal{Y}} \Prob(\rvx = x, \rvy = y)\\
\sum_{y \in \mathcal{Y}} \Prob(\rvx = x| \rvy = y) \Prob(\rvy = y),\\
\end{aligned}
\end{equation*}

Q0 o
I} 1

or
\begin{equation*}
\begin{aligned}
&\quad~ P_{\rvx}(x)\\
&= \sum_{y \in \mathcal{Y}} P_{\rvx\rvy}(x,y)\\
&= \sum_{y \in \mathcal{Y}} P_{\rvx|\rvy}(x|y)P_{\rvy}(y).\\
\end{aligned}
\end{equation*}
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Indicator function:
\begin{equation*}
\1_A(\omega)=
\left\{
\begin{aligned}
1, &\quad\text{if}~ \omega \in A,\\
0, &\quad\text{if}~ \omega \notin A.
\end{aligned}
\right.
\end{equation*}

\item You may need to add figure and source codes in your homework. Figure \ref{fig:1} is
an example that compares the empirical distribution (histogram) and probability density
function of the Gaussian random variable.

\begin{figure} [htbp]
\centering
\includegraphics[width = 0.8\textwidth] {pdf_normal.pdf}
\caption{Gaussian PDF and histogram of samples}
\label{fig:1}

\end{figure}

The source code to plot Figure \ref{fig:1} could be found in Appendix \ref{sec:a:code}.
Here are the core codes:

\lstinputlisting[firstline=4,lastline=4, firstnumber=4]{matlabscript.m}

\lstinputlisting[firstline=6,lastline=7, firstnumber=6]{matlabscript.m}

To understand line 6, note that if we have $n$ samples of $\rvx$ denoted by $xA{(i)}, i
1, 2, \cdots, n$, then the probability density function $p_{\rvx}$ could be estimated as
\begin{equation*}
\begin{aligned}
p_{\rvx}(x_0) &= \left.\frac{\mathrm{d}}{\mathrm{d}x} \Prob(\rvx \leq x) \right|_{x
x_0} \\
&\approx \frac{\Prob(x_0 - \Delta x < \rvx \leq x_0)}{\Delta x}\\
&\approx \frac{l}{n\Delta x} \sum_{i = 1}*n \1_{xA{(i)} \in (x_0 - \Delta x, x_0]}.
\end{aligned}
\end{equation*}

\item An example of hypothesis testing:
\begin{equation*}
\log \frac{\Prob(\rvH = H_1|\rvy = y)}{\Prob(\rvH = H_O|\rvy = y)}
\mathop{\gtregless}_{\hat{\rvH} = H_0}*{\hat{\rvH} = H_1} \gamma
\end{equation*}

\end{enumerate}

\newpage
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\thecourseinstitute

\thecoursename

\theterm

\hwname
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3 MU

\appendix

\section{Source code}

\label{sec:a:code}

% \lstlistoflistings

Source code for plotting Figure \ref{fig:1} is shown as follows.
\lstinputlisting[caption=FigurePlot]{matlabscript.m}

\end{document}

%%% Local Variables:
%%% mode: latex

%%% TeX-master: t
%%% End:

3.3 {EMliEIR

HREMRLIT S AT
% EREBRAF T 1
\usepackage{iidef}

% WEFTHE
\usepackage[thehwcnt=6]{iidef}

34 BEARER
feE st be, RS, 1551 ctex 6L,

% 16 & F It & TBSI

\thecourseinstitute{Tsinghua-Berkeley Shenzhen Institute}

% 152 H X4

\thecourseinstitute{VEE A ¥ 8 F T A}
feEIRRE A

% 15 R4 & Information Inference

\thecoursename{Information Inference}

% WwERELE "NARER"
\thecoursename{ & H 1z £t}

1
% English example
\theterm{Fall 2017}
% % X
\theterm{20184F % Z& ¥ }i}

feElE 4, BRiAJE Homework
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% English example
\hwname { Coursework}
% X Bl
\hwname { {£ J }

3.5 FRER

VL CAE 1 SR T A AR A
\courseheader 2R 150 \courseheader 7 % 4% i 3.4 36k 69 5 45 & A £ K AE B o5 B2 T \courseheader
% AR LEX 249 \maketitle
\begin{document}

\courseheader
\name{YOUR NAME}

RS Rk HI
\name RN 420 \name 2 HAE A XA P B L. LS. B, Al REZA LS, &
Z /2 4% JA) \name A7 JA \hwname 5§ T A 1k & #R

3.6 WHBMES

FEWAEAHER) enumerate JRETXTHH HZh4w 5, ) HLAHF AOARDL B S BERY IR ASHSitR
BB T ZBIFNE S A 55, s 6 Rkes 3 iUk 6.3, X TR EM
HESARE/NAL, BRIZH (a),(b),(c) AT 2 HE o

\begin{enumerate}
\item First Problem
\item Second Problem
\begin{enumerate}
\item first question of the second problem
\item second question of the second problem

\end{enumerate}

\end{enumerate}

IR EHR RO BEE AR N R B S8y, WA EME RSO 4 /i 5 H

|\setlist[enumerate,2]{1abel=\roman*.}

BHATIRE

3.7 IEFARIREYIRIS
1EFA proof 4 amsthm 24U, 31 AKNGE T AR B T .

proof
\begin{proof}

proof contents go here
\end{proof}

10
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PSRN, 51 ctex 22005 “UERA” YIRS S A8 sl S0, WHRTREMAEBIN LT, WUEFS
i \ctexset it #

\ctexset{
proofname = \heiti{if ¥}

}
\begin{document}

f#&  solution FRETEAMIRIRALN) . T B “SRAf XXX 2 H0 Ao

solution \begin{solution}

solution contents go here

\end{solution}
RSB, TTRETT 2% solution IREEERINAY solution. AF L, AT LAY
| \slname{\heiti{##}}

JAEEH solution PRI Hi.

slname

3.8 ERHENS

ARG ST H I BCAAE S, AE iihw. tex /R B SCHF X L5 O (8 F A TR -

4 Bt

ST SRR R ATV 1T, TruTuaests 2560 SCRY IS o

11
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51 EXREE

1(*sty)

2\NeedsTeXFormat{LaTeX2e}[1999/12/01]
3\ProvidesClass{iidef}

4[2020/09/09 2.6 Tsinghua University Coursework Template]

52 #(HEE

51 BRI A SE S o

5%% configuration of nested enumerate env

6 \RequirePackage{enumitem}

7%% set hwcount key-value option

8 \RequirePackage{kvoptions}

9%% required by macro DeclareMathOperator

10 \RequirePackage{amsmath}

11%% Set up page headers using with fancyhdr
12\@ifundefined{lhead}{\RequirePackage{fancyhdr}}
13 {\def\@thulhead{thulhead}}

14%define the solution env with amsthm proof

15 \RequirePackage{amsthm}

ESUEH b R4, B4
16 %% semester
17 \def\@term{term}
18 \newcommand{\theterm} [1] {\renewcommand\@term{#1}}
19%% institute
20 \newcommand{\@courseinstitute}[1]{institute}
21 \newcommand{\thecourseinstitute}[1]{\renewcommand\@courseinstitute{#1}}
22%% coursename
23 \newcommand{\@coursename}[1]{coursename}
24 \newcommand{\thecoursename} [1] {\renewcommand\@coursename{\textsc{#1}}}
25%% user can rewrite homework name
26 \def\@hwname {Homework}
27 \def\hwname#1{\renewcommand\@hwname {#13}}

5.3 {EMEIR

28 %% \iidef@thehwecnt = 1

29 \DeclareStringOption[1]{thehwcnt}
30 \ProcessKeyvalOptions*

31 \def\thehwcnt{\iidef@thehwcnt}

54 FRER

€ Y \courseheader

12
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32%% page header setup, distinguish between first page(plain style)

33%% and second page on (runningpage style)

35 \newcommand{\courseheader}{

36 \thispagestyle{plain}%first page use native plain style to suppress header

37 \vspace*{-1in}

38 \begin{center}

39 \@courseinstitute\\

40 \@coursename\\

41 \@term

42\vspace*{0.1lin}

43\hrule

44\end{center}

45 \begin{center}

46 \underline{\bf \@Ghwname\;\thehwcnt} \\
47\end{center}

48}

49\@ifundefined{@thulhead}{

50 \fancypagestyle{runningpage}

51 {

52 \fancyhead[L]{\small\@coursename}

53 \fancyhead[R]{\small\@courseinstitute}
54}

55%% use runningpage style from second page on
56 \pagestyle{runningpage}

57 3}

0/0/ oo e o e oo do oo e oo oo Yo o e oo e oo o oo o e o e o o o o Yo o e o e o o o o e o o o o o ok o o o
SSAA L o o o R R

B \name
59 %%name command macro
60 %%* Fedededededededede e dedededdddhn
61 \newcommand{\name} [1]{
62 \begin{flushleft}
63 #1\hfill
64 \today
65 \end{flushleft}
66 \hrule
67
68 \vspace{2em}
69
70 \flushleft
71}

72%%ww*xw*xw*xw*xww*ww*xw*xw*

55 WEBH;ES

73%% enumitem related configuration
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74\setlist[enumerate, 1] {label=\thehwcnt.\arabic*.}

75\setlist[enumerate,2]{label=(\alph*)}
76 \setlist [enumerate,3]{label=\roman*.}

77\setlist[enumerate,4]{label=\greek*}

5.6 fRBYINE

f14¢ amsthm [f) \proof, W LL#IT \slname XfBRIN" "1 37k

7 996 ¢ e e e e e
79 \def\@slname{Solution}

80 \def\slname#1{\renewcommand\@slname{#1}}
81

82\@ifundefined{solution}{

83 \newenvironment {solution}

84 {

85 \proof[\@slname]

86 }

87 {

88%% no ged symbol in solution env

89 \renewcommand{\qgedsymbol}{}

90 \endproof

91}

92 }H{}

93%7******************************
0

57 FHHEHMS

94 %%common math symbols go here

957 Fedddehdehdhfdhdhdhdhfh e dhdehfh R dhdhdh N vddhdhih
0,

96 \def\v#1{\underline{#1}}

97 \newcommand{\uc}{\underline{c}} % c, vec
98 \newcommand{\uv}{\underline{v}} % x, vec
99 \newcommand{\uw}{\underline{w}} % w, vec
100 \newcommand{\ux} {\underline{x}} % x, vec
101 \newcommand{\uy}{\underline{y}} %y, vec
102 \newcommand{\uz} {\underline{z}} % z, vec
103 \newcommand{\um} {\underline{m}} % m, vec

104 \newcommand{\rvx}{\mathsf{x}} % X,
105 \newcommand{\rvy}{\mathsf{y}} %y,
106 \newcommand{\rvz}{\mathsf{z}} % z,

H R R R
< < < <

107 \newcommand{\rvw} {\mathsf{w}} % W,
108 \newcommand{\rvH} {\mathsf{H}} % H, r.v.
109 \newcommand{\urvx}{\underline{\mathsf{x}}}
110 \newcommand{\urvy}{\underline{\mathsf{y}}}
111 \newcommand{\urvz}{\underline{\mathsf{z}}}
112 \newcommand{\urvw} {\underline{\mathsf{w}}}

113

14

% X,
%Y,
% zZ,

% W,

R L
< < < <

vec

vec

vec

vec
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114 \newcommand{\defas} {\triangleq} %\coloneqq
115 \newcommand{\reals}{\mathbb{R}}
116 \newcommand {\TT} {\mathrm{T}}

117 \DeclareMathOperator*{\argmax}{arg\,max}

% transpose

118 \DeclareMathOperator*{\argmin}{arg\,min}
119 \DeclareMathOperator*{\argsup}{arg\, sup}
120 \DeclareMathOperator*{\arginf}{arg\,inf}
121 \DeclareMathOperator{\diag}{diag}

122 \DeclareMathOperator{\Var}{Var}

123 \DeclareMathOperator{\Cov}{Cov}

124 \DeclareMathOperator{\MSE}{MSE}

125 \DeclareMathOperator{\1}{\mathds{1}}

126 \DeclareMathOperator{\In}{\mathbb{I}}
127 \DeclareMathOperator{\E}{\mathbb{E}}

128 \DeclareMathOperator{\Prob}{\mathbb{P}}

129 \newcommand\independent {\protect\mathpalette{\protect\independenT}{\perp}}

130 \def\independenT#1#2{\mathrel {\rlap{$#1#2$}\mkern2mu{#1#23}3}}

Fededededdede e dddhdd *

131 %%**

132 (/sty)
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vl.l
General: [Xiangxiang] Add aligned equations
iniihw.tex. ........ ... ... ... .. ... .. 1
[Xiangxiang] Add mathcal and eucal
package. ......... ... L 1
vl.2
General: [Xiangxiang] Add example for figures
iniihw.tex ....................... 1
[Xiangxiang] Add example fro input matlab
codesiniihw.tex ................... 1
[Xiangxiang] No need to set counter style
manually .......... ... ... ... . 1
v1.3
General: [Xiangxiang] Add example for vector
and random vectors(underline) in
iihw.tex ............ .. ... ... ... 1
vl4
General: [Xiangxiang] Add an example of
hypothesis testing in iithw.tex ......... 1
v2.0
General: [zhaofeng-shu33] Make it a latex
package(sty) ........... .. ... ... 12

v2.1
General: [zhaofeng-shu33] Use kvoptions to set
the coursework counter. . ............ 12
v2.2
General: [zhaofeng-shu33] Use fancyhdr to set
the coursework user file header. .. ... ... 12
v2.3
General: [zhaofeng-shu33] Add solution
environment . ............. .. ... ... 14
[zhaofeng-shu33] Add sample file ithw.tex 5
[zhaofeng-shu33] User configuration of
\hwname ......................... 12
[zhaofeng-shu33] user configuration of
solution environmentname .......... 14
v2.4
General: [zhaofeng-shu33] finish the chinese pdf
manual ................. L. 11
v2.5
General: [zhaofeng-shu33] make documentation
more compact by including
dtx-style.styin the dtx file itself. ... .. 11
v2.5.1
General: [zhaofeng-shu33] remove dtx-style



source code from manual .

v2.6

General: [zhaofeng-shu33] support exam

7 &35l

Symbols
Ny e 117,118,119, 120
N 46
\@courseinstitute 20,21,39,53
\@coursename . . ... 23,24, 40, 52
\@hwname .......... 26,27,46
\@ifundefined ...... 12,49, 82
\@slname .......... 79, 80, 85
\@term ............ 17,18, 41
\@thulhead ............. 13
AN 39, 40, 46
Numbers
\L 125
A
\alph .................. 75
amsthm (package) ....... 10, 14
\arabic ................ 74
\arginf ................ 120
\argmax . ............... 117
\argmin ................ 118
\argsup . ... 119
B
\bf ... 46
C
\coloneqq .............. 114
\courseheader ......... 10, 35
\NCOV . ..o 123
ctex (package) .......... 9,11
D

\DeclareMathOperator . 117,
118, 119, 120, 121, 122,
123, 124, 125, 126, 127, 128

16

........... 11 documentclass .................... 12
E o
\E . ... . . 127  option:
\endproof .............. 90 thehwent . ............ 9
environments:
proof ............... 10 P
solution ............ 11 package:
amsthm ............ 10,14
F CteX ... vviiiii 9,11
file: \PETD « vt et 129
iihw.tex ........... 5,11 \Prob .................. 128
ithw.tex ............. 5 \ProcessKeyvalOptions 30
Makefile ............. 3 \proof ................. 85
\flushleft ............. 70 proof (environment) ....... 10
G Q
\greek ................. 77 \gedsymbol ............. 89
H R
\hwname ............... 9,27 \reals ................. 115
\roman . ................ 76
I \NEVH « 108
\iidef@thehwecnt ....... 28,31 \PVW .. 107
iihw.tex (file) .......... 511 Nrvx oo 104
\NIn ... .. i 126 \rvy ... 105
\independenT ........ 129,130 N\rvz . ... 106
\independent ............ 129
ithw.tex (file) ............ 5 S
\slname .............. 11,80
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