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O, what a tangled web we weave
When first we practice to deceive

— Sir Walter Scott
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Literate Programming

Let us change our traditional attitude to the construction of
programs: Instead of imagining that our main task is to instruct a
computer what to do, let us concentrate rather on explaining to human
beings what we want a computer to do.

The WEB System

because | think that a complex piece of software is, indeed, best regarded
as aweb that has been delicately pieced together from simple materials.
We understand a complicated system by understanding its simple parts,
and by understanding the simple relations between those parts and their
immediate neighbors.
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DUAL Usage concept: Weaving and Tangling
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Figure 1. Dual usage of a WEB file.
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EXTS AND CODES

TeX: The Program

216. When TEX's work on one level is interrupted, the state is saved by calling push_nest. This routine
changes head and tail so that a new (empty) list is begun; it does not change mode or aux.
procedure push_nest; {enter a new semantic level, save the old }
begin if nest_ptr > mar_nest_stack then
begin maz_nest_stack « nest_ptr:
if nesi_ptr = nest_size then overflow("semantic nest,size", nest_size);
end:
nest[nest_ptr] « cur_list; {stack the record }
iner(nest_pir); head + get_avail; tail + head; prev.graf + 0; mode line + line;
end;

217.  Conversely, when TEX is finished on the eurrent level, the former state is restored by calling pop_nest.
This routine will never be called at the lowest semantic level, nor will it be called unless head is a node that
should be returned to free memory.

procedure pop_nes {leave a semantic level, re-enter the old }
begin free_avail(head ); decr(nesiptr); cur_list < nest [nest_ptr];
end;
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HAE-IC Sof A9 BIEX srcandtext.sty

L] 4 atex
clxelatex ¢ @ Macrosv E2v labelv B3 U= |
e e e S
7 %% FO|g ZHe \stm{myfn_undersix:NN}2| & CQIX}E o} e clist''E, |
e SHA QIXE $2$8 J|FTSE Hob e clisto] Cfstol SLERMT Zite
7 %% GAF0[0F s Zo|Tt.
24 %% \numpar Ct& FEE O|Z4E FHSIRUCH B
25 %<Code>
25 \cs_new:Npn \myfn_oversix:NN #1 #2
LR
s %</Code> a_tl
7 %% clisto] ol HE4E A clist2 SABlL £ VR QXS \stm{l _catch_int}2 SAtwict.
0 %% 60/t M2t S.
1 %<Code>
e \clist set_eq:NN \1_tmpa clist #1 B —
285 \int_set eq:NN \1_catch_int #2
¢ %< /Code>
5 %% ZO|Al clistOjA \stm{l_catch_int}J§7X| 0bHD 2tz 2A| clisto| put
26 s<Code> 1,234,567}

OF O By, Wik Cell(7/3) = 3% IS FHE 3/ eIk, Leid a={l), b={2}, c={3}°] =31
4,5,6,7°] ‘gt o] a7lol] cisiAE A HoleH \nysn_undersix:NN-E 2851 (Fa, b, c2] Uige] #A)
el wlEA) 921) 42} 60] aol, 52 70] bo) 27HE Aolc}. coll tlo|4d 2748 Zo] gk Fejet e
\myfn_undersix:NN®| 3 QA}E “Ho} Q= clist” 2, FHA AAE 28 7|E 02 ot i clisto] tigte]
YL A ATolol sk Aol

2. ohg 2=E oAE TR

\cs_new:Npn \myfn_oversix:NN #1 #2
{

clist®] WA AJeliE YA clist2 HARIIL 7 A IAE \1_catch_int 2 HARICH 60]5t wieh 52l

\clist_set_eq:NN \1_tmpa_clist #1
\int_set_eq:NN \1_catch_int #2

Fol clistollH \1_caten_ineZ§7H2] fotla 242} ¢lA] clistel] put
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HIAE-TLC =5t FH: JupyterLab
~ Plotting delta

The variable delta holds the change in the magnitude of the density matrix between iterations.
As this is the quantity we are using to check for convergence, let's go ahead and plot that too.

fig, axes = plt.subplots()
axes.plot(range(1l,curriter+l),deltas, 'ro-')
axes.set_xlabel("Iteration number™)
axes.set_ylabel("Delta (convergence of density matrix)")
plt.show()

Python

E
Fal
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si

o

onvergence of den:
FS

Delta (c
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Sweave Document: knitr, Rnw

206
207
208
209
al]
211
212 -
213
214
215
216
217
218
219

% ==making bodie
\begin{document}
“SweaveOpts{concordance=TRUE}

“title{ & & = 8 & 2l (Central Limit Theorem) 2l O A}
‘wmaketitle

<<random, cache=TRUE, echo=FALSE>>=

a<-1:999

n<-3@

i<-50

var_a<-var{a)*((n-1)/n)

sd_a<-sqrt(var_a)

e

# A ot \SexpriminCa)} ol M \SexprimaxCa)}PtE =7} EAlE \Sexpr{length(a

1Y ME I FES Z($XSHE Y3 0E S§F = HEH(population) 0| Z 1 7t & X
O 2ETEe H# $\mulX)$SE \Sexprimean(a)}0|Ct. ZHEe M
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code chunkE 0|26t= Markdown HIEZX|

knitr pandoc
run ‘code chunks’ latex

compiler
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Comments

e Literate Programming2 Z=, “Malk|= FE"Q} 7] LRt &=
‘BAM"E A0 MAMot= OICt (&, tanglingdt weaving0|2te &
7HX|7} 2t3=0{X|H Literate ProgrammmgOIEh__' &k 4= QILt)
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Comments

e Literate Programming2 Z=, “Malk|= FE"Q} 7] LRt &=
‘BAM"E A0 MAMot= OICt (&, tanglingdt weaving0|2te &
7HX17} 28320 X|H Literate ProgrammingO|2t1 & 4 %Ef)

e Literate Programming2 T2 2 (= TH) 9
AHZEE FE LS ‘260 2 2 7

= =t
=4 A2 Q4%
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Comments

e Literate Programming2 Z=, “Malk|= FE"Q} 7] LRt &=
‘BAM"E A0 MAMot= OICt (&, tanglingdt weaving0|2te &
TEX|7} ZE=0{X|H Literate ProgrammmgOIEfl’ gk 4 Qltt)

e Literate Programming2 EJEH':”( f=I33) #¥S IED
AHZEE TE g ‘Bol' = 2 AS 9-?3._|:f.

e Pascal(WEB), C(CWEB), Fortran(FWEB) S Zt AHO{HZ 25t
D27 =771 YEGIRQH, 24XH= markdownOff 7[Et5HO]
python= Z&238H= jupyter notebook, RE E&56t= rmd, 0|22 H
HEMSE Quarto S0| QUOLL, SHAL rendering (=weaving) 2} exporting
(=tangling)0|2t= S 7tX| 7|S0|C}.

0
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BTEX: The Backend Printing Engine
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Markdown to BTEX

I}

—

mjo
Ho

Hlef=CHE 2|

M
O
M
!
H
>3

e pandocO|2t= ZEist Hat
CHFSH ZA] ZOH Z7to| A

e multimarkdownO|2t= OIFLCHR QEIZ|E| L H|X5t YS SIC},

o OffH W¥S SIS, ZIHY TH53t tex TS MBI pdfS

AH= 7He BTEX°| 50| =LY

C— A =
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3120 ZMOfA] BHLI 27

o BEXOA CH20{ 2Xl= R E babel I§7|X|0f Q|5HCt,

o T12{Lt B S120{Z babel 5| X|5HK| &1 U0 (LuakX
O 2EAOR X USICH CF2 SO XIARH LANGUAGE
SPECIFIER X|HO2 10f MM 8t 4 iCt. (0] 20| HTMLS
M3 ot PDFS AN T 910] M0 SM0| A2 TH540] gix|

%Lt

o XJTEXT TXOE RE0| 320 24 B3 2HE 2 4
RO, Y& X7} o270l QJZ3HO St HRE UL S5 &
22 =
=/ o.
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© .oy - Go o fle/function - Addins -

@ cltbypark.Rmd
@ | amn -

KnitonSave | Q@ Knit -

Source | Visual

PR
2 title: "2 3 8 %2 (Central Limit Theorem)®| o 4|
3 author: "% 4

4 date: "KTUG Conference 2015

extra_dependencies: ["kotex","mystyles”,"amsmath","amssymb"]

5
6  pdf_document.

7

8 latex_engine: xelatex

9 keep_tex: true
10+ ---

1

12+ {r random, cache=TRUE, echo-FALSE}
13 a<-1:999

14 n<30

15 i<-s50

16 var_a<-var(a)*((n-1)/n)
17 sd_a<-sart(var_a)

18-

19

204 syIBYE

21
22 #F 0 rmin(a) WA rmax(a) TA £FI BAE
23 °rlength(a) 7o MEZ ZHE BGXHE YT 0B SHH

outl

% using explicit options in \includegraphics[width, height, ...1{}
* \setkeys{Gin} {width=\maxwidth,height=\maxheight keepaspectratio}
“ % Set default figure placement to htbp
o \makeatletter
\def\fps@figure{htbp}
* \makeatother
* \setlength{\emergencystretch}{3em} % prevent overfull lines
\providecommand{\tightlist}{%
\setlength{\itemsep}{8pt}\setlength{\parskip}{Opt}}
s \setcounter{secnundepth}{-\maxdimen} % remove section numbering
\usepackage{kotex}
* \usepackage{mystyles}
* \usepackage{amsmath}
« \usepackage{amssymb}
© \ifLuaTeX
eoe mystyles.sty

clxelatex ¢ @ Macrosv EIv  Label v WE v

\setmainfont{TeX Gyre Pagella}

919 #4172 ¢l (Central Limit Theorem)=] 4] ¢ Ruarkds 2 \setsansfont{TeX Gyre Heros}

Console  Terminal - Background Jobs,
R R4.3.1 - Volumes/Ebrt/Downloads/ci2rma2/
R version 4.3.1 (2023-06-16) -- "Beagle Scouts”

Copyright (C) 2023 The R Foundation for Statistical Computing
Platform: aanchfa-ann] e-darwin?? 4.0 (54-hit)

= ° \setmainhangulfont{Noto Serif CJK KR}
\setsanshangulfont{Noto Sans CJK KR}
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