Overview

Welcome to Draft-kit - a powerful toolkit for creating drafts and content.

Built on MarkdownX, this system provides:

EBMarkdown for text formatting

Y Mermaid for elegant diagrams

t Typst for mathematics

P> Automatic P5js for visualization

B 1 comatic TreeSideBar for easy navigation

»
4 Full support for Vietnamese characters and spaces in folder/file names.
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Cach dung markdown

Basic Syntax

Headers

# H1

## H2

### H3
#### HA
##### HS
###### HO

Emphasis

*italic* or italic

**pold** or  bold

** pold italic ** or ** bold italic **
~~strikethrough~~

Lists

Unordered:

- Item 1

- Item 2
- Subitem 2.1
- Subitem 2.2

Ordered:

1. First item
2. Second item
3. Third item



Links

[Link text] (URL)
[Link with title](URL "Title")

Images

I[Alt text](image.jpg)
I[Alt text](image.jpg "Image title")

Code

Inline code: code

Code blocks:

* " “language
code block

Blockquotes

> Blockquote
> Multiple lines
>> Nested blockquotes

Tables
| Header 1 | Header 2 |
---------- |semeososon]
| Cell 1 | Cell 2 |
| Cell 3 | Cell 4 |

Horizontal Rule



k) k%

Extended Syntax

Task Lists

- [x] Completed task
- [ 1 Uncompleted task

Footnotes

Here's a sentence with a footnote["1].
[*1]: This is the footnote.

Heading IDs
### My Heading {#custom-id}

Definition Lists

Term
: Definition

Emoji
:smile: :heart: :thumbsup:

Remember to check your Markdown processor's support for extended syntax features.



Basic Syntax

Headers

H1

H2

H3

H4
H5

H6
Emphasis

italic or italic bold or bold bold italic or bold italic strikethrough

Lists

Unordered:

e Jtem1

e Item2
o Subitem 2.1
o Subitem 2.2

Ordered:

1. First item
2. Second item
3. Third item

Links

Link text Link with title

Images


http://localhost:3102/book/1.%20Intro/V%C3%A0i%20t%C3%ADnh%20n%C4%83ng/URL
http://localhost:3102/book/1.%20Intro/V%C3%A0i%20t%C3%ADnh%20n%C4%83ng/URL

Fa Al text ““Alt text

Code

Inline code: code

Code blocks:

code block

Blockquotes

Blockquote Multiple lines

Nested blockguotes

Tables

Header 1 Header 2
Cell1 Cell 2
Cell 3 Cell 4

Horizontal Rule

Extended Syntax

Task Lists

D Completed task
. Uncompleted task

Footnotes

Here's a sentence with a footnotel.



Heading IDs
My Heading 3

Definition Lists

Term : Definition
Emoji

:smile: :heart: :thumbsup:

Remember to check your Markdown processor's support for extended syntax features.

Footnotes

1. This is the footnote. <
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Diagrams with Mermaid

Graph

graph TD

A((Bién A)) --> B{biéu kién}
-->|blng| C[Thyc thi 1]
-->|Sai| D[Thuyc thi 2]
--> E((Két thac))
--> E

N ww

Puing S'ili
Thuc thil Thuc thi2
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Flowchart

graph TD
A[Bat dau] --> B[Budc 1]
B --> C[Buéc 2]
C --> D[Két thuc]

Bit dau

Buéc 1

Buéc 2

Két thac

Journey

journey
title My working day
section Go to work
Make tea: 5: Me
Go upstairs: 3: Me
Do work: 1: Me, Cat
section Go home
Go downstairs: 5: Me
Sit down: 5: Me
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My working day

O cat
O ™

e ‘ Go to work

0
f Make tea ‘ f Go upstairs } Do work ‘ (OGO downstairs

©
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Math Blocks in Typst

Tai lieu
e Math Blocks Documentation
o Math Block Examples Typst provides powerful support for mathematical expressions and

equations through its math block system.

Math Block Features
Syntax Options

Typst offers both inline math using single $ delimiters and block math using double $$

delimiters for more complex equations and formulas.

Mathematical Elements

Math blocks support:

e Common mathematical operators
o Greek letters and symbols

e Fractions and integrals

e Matrices and arrays

e Subscripts and superscripts

e Multi-line equations

Examples
Complex math block:

VD1

Input

integral_07infinity frac(x"3, e*x - 1) dif x
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https://typst.app/docs/reference/math/
https://sitandr.github.io/typst-examples-book/book/basics/math/vec.html

Output

VD2

Input

vec(a/b, a/b, a/b) = vec(1, 1, 1)

Output
§ 1
)7,
T 1

Common Math Notation

Math blocks automatically handle:

e Proper spacing around operators
e Multi-character variable names

¢ Alignment in multi-line equations
e Equation numbering

e Cross-referencing

Typst's math blocks combine LaTeX-like mathematical capabilities with a more intuitive and

modern syntax.
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Go ki hiéu toan hoc & Latex va
typst

Latex

belongs to: \in

(does not belong to): \notin
. union : \cup

. intersection: \cap

. proper subset: subset
subset: \subseteq

set difference: setminus

. emptyset: \emptyset

Natural numbers: \mathbb{N}
0. integers : \mathbb{Z }

RPOoOONOULE WN -

Typst:

belongs to: $in$

(does not belong to): $nin$
union : $union$

. intersection: $sect$

proper subset: $subset.strict$
subset: $subset$

set difference: $setminus$

. emptyset: $empty$

. Natural numbers: $NN$

0. integers : $77%

RPOoOoO~NOULEWN -
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A test to embed typst formulas
into MDX.

Inline formulas:
Blah blah blah formula: E = M¢2. This is inline!
Standalone formulas:

1
CL - 5p’U2ACD

1
= 5/)712AC'D

A =qr?

area = 7 - radius?

Using the “"math code block:

AeB

25%, 50%, 25%
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Show code

1. Cheéen code v&i

Vd typescript:

consta=2

letb=2*3

(St dung rehypeShiki)

npm i @shikijs/rehype

//next.config.mjs

import createMDX from "@next/mdx";

import rehypeTypst from "@myriaddreamin/rehype-typst";

import remarkMermaid from "remark-mermaidjs”;
import rehypeShiki from "@shikijs/rehype";

@type {import('next’).NextConfig}

const nextConfig = {
[®

e 10oMe M "non_.n

ageExtensions: ["js", "jsx", "md", "mdx", "ts", "tsx"],
pag S5 )

trailingSlash: true,

"

assetPrefix: process.env.NODE_ENV === "production" ? "/roadkit" : "",

experimental: {

esmExternals: true,

i
s
if (process.env.NODE_ENV === "production”) {

nextConfig.output = "export’;
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nextConfig.images = { unoptimized:

nextConfig.basePath = "/roadkit";

}

withMDX = createMDX({
extension: /\. 2%/,
options: {
remarkPlugins: [remarkMermaid],
rehypePlugins: [
rehypeTypst,
|
rehypeShiki,

{

theme: "dark-plus”,

export default withMDX(nextConfig);

2. Thém element details dé déng mé code

e M& vscode/settings.json

{

"emmet.includeLanguages": {

"markdown": "html",

"

"mdx": "html

}J
}

La c6 thé st dung html element va ggi y import component trong mdx.

¥ Code Hello.py
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P5js do hoa
Hello

Thtr 1 hinh vé p5

Click vao hinh duéi ddy d€ hinh trdi tim hién ra
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N = u > > y
Mui vi cua qua tao
Trong cuén "Thién tai bén trdi, ké dién bén phai’ minh ¢é doc cdi truyén Mui vi ctia qua tdo.

Kh4 13 4n tugng véi cdi truyén nay.
Dai loai la ¢6 1 anh chang choi tro nay:

1. Xin nghi phép 5 ngay

2. Chudn bi nuée + binh man thiu (giong nhu bdnh bao) dé€ in trong 5 ngay
3.1 quatio

4. O nhi 1 minh tit dién thoai di dong, ngit dién.

Thé la anh ta trdi qua nhu sau:

1. Trong ngay diu, anh cam thiy rit chdn, va phdi cd ging nhin cham vao dién thoai check tin nhin.
2. Séng hom sau, anh nhé lai vai chuyén ca trong qud khr va thém dn. Anh ta ¢6 udng nuée va in binh

bao nhung ma ko thiy ¢6 vi.
3. Sdng hom tht 3, anh ta cdm nhédn dugc 'cam gidc minh dang thit su ton tai'.

DPoan niy kh4 hay, anh ta cho ring khi bi céc loai cam quan chim ngép, anh ko thé nao cim

nhén dc sy ton tai cua cim gidc, it nhit [a ko cam nhén ro.

4. Sau 4-5 ngay d4u tién, 'cim gidc' phai nhat di do ko con tiép xtc véi vét la. Anh lai cam nhin dc su
ton tai ctia tinh than. Anh béng dung lai ¢ thé giai quyét dc nhtng vin de di tirng 1a rit kho khan.
5. Cudi cung, d€ quay lai v6i cudc song binh thudng, anh chon dn 1 qua tdo va thiy nd ngon tuyét voi.
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Ong va nhén

DPugc truyen cam hing tir khdi niém 'Ong va Nhén' ctia Jonathan Swift, nén minh cang liét ké
ra vai tdc gid ma minh thay la theo truong phdi 'Ong’ sé gitp ich cho ngudi doc va gitp ngusi

doc ¢6 co sd dé€ doc nhtng cudn 'Nhén' d6 bi moéng lung.

Link tdc pham the battle of the books:
https://www.gutenberg.org/files/623/623-h/623-h.htm

Giai thich ki hon thi tir tic phim "The Battle of the books' ctia Jonathan Swift, dng dua ra hinh
anh 4n du 12 ong va nhén. Ong bay di xa tim hoa d€ 1y mit, tao ra nhang di¢u dep dé tuong
trung cho sy ngot ngao, va diy dnh sing, giéng nhu con ong . Ong ngim so sinh vai tic gia c6
dai nhu Plato, Aristotle v6i con ong. Con con nhén ko di ddu xa ma chi quanh quin & 1 géc
nhd, tao mang nhén cta riéng né, gidng to ching biy, tao ra chit doc dé tiéu hda con trung,
tu'gng trung cho sy cd tinh, nhung cé thé nguy hiém - giéng nhu cii biy. Ong ngim vi vai tic
gia hién dai nhu Descartes (va vai tdc gia hién dai nhung khic nhung ma minh cting chua doc

cdc tdc gid nay ma chi bi€t mbi Descartes thoi) véi nhén.

Mic du viéc so sénh Descartes v6i nhén né la diéu con giy tranh cii nhung khéi niém ong va
nhén ma Swift dua ra di tao cam hiing d€ minh dua ra 2 list 1a Bees va Spiders. Tuy nhién, list
nay né cng chila twong doéi, tic gia c6 thé c6 ca nhiing yéu t6 cta ong va nhén ma. Thuc ra

The Battle of the books ¢6 kha khd cdu hoi d€ c6 thé thao luin nhung ta c6 thé ban sau.

Ong

1. Ray Bradbury : 451 d6 F

2. Masanobu Fukuoka : Cudc cich mang 1 cong rom

3. Plato: Céng hoa

4. Jonathan Swift: The battle of the books

S. Mark Twain: Cudc phiéu luu ctia Tom Sawyer, HuckFinn
6. Thomas Samaras: The Truth about your height

7. Aristotle

8. James Boswell : The life of Samuel
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https://www.gutenberg.org/files/623/623-h/623-h.htm
https://www.gutenberg.org/files/623/623-h/623-h.htm

Nhén

1. Umberto Ecos : Tén ctia déa hong

2. Katka: Vy in

3. George Orwell : 1984

4. ].D. Salinger : Bit tré dong xanh

S. Fitzgerald: Dai gia Gatsby

6. Mark Haddon: Bi 4n con ché ldc nira dém

Con vi du nhu Shakespear thi minh thuc su ko biét nén x€p 6ng vao diu nira.

Ngoai ra thi ¢6 nhiing tic phdm khong chi trong vao viée suy nghi, tw duy, ma thién vé cim xac
thi ¢6 thé ké dén cdc nha tho, vin hoc ling man. Thién ve tri twdng tugng thi c6 cdc nha vin
fantasy, cdc tic gia truyén tranh. Vin hoc trinh thdm nhu Conan Doyle hoic vin hoc kinh di

cting ¢6 suy nghi nhung pham vi chi nim & viéc tim ra ké pham tdi, ké gi€t ngudi ché ko &

nh@ng pham trti xa héi phdc tap hon.

A, con nhting téc phim veé cha deé sinh ton thi minh ko 16 1a nén x€p vao ong hay nhén.
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- 7= K . = A -
Po chu vi Trai Dat & théi co dai
Tim hiéu cich ngudi 8 dai giai quyét vin de.
Nguon:

1. Séch: Alfred S. Posamentier: V¢é dep todn hoc
2. Internet: https://clbvatlysangtaovts.wordpress.com/thuc-nghiem-vat-ly/do-chu-vi-
va-ban-kinh-trai-dat/

Eratosthenes da do chu vi Trai Dat ntn?

Hang nghin nim trude, viée do dac Trdi Patla 1 viée rit khé. Nguodn goc cua tir hinh hoc -
geometry 1a'do Trdi DAt (geo: da, trdi dat, metry: do dac). Do d6 chuing ta sé di nguge dong
lich st va tim hiéu vé y nghia nguyén thay cia bd mén hinh hoc. Vao khoang nim 230 TCN,
nha todn hoc Hy Lap Eratosthenes la 1 trong nhitng ngudi dau tién tim cich do chu vi cta Trdi
Dait. S6 do ctia dng tuwong doi chinh xdc, chiléch 2% so véi s6 do thuc t€. DE thuc hién phép do

nay, ong da st dung quan hé gitra cic géc so le trong ctia cic duong thing song song.

La tha thu cta thu vién Alexandria, Eratosthenes di ¢6 co héi tim doc v6 s6 ban ghi chép veé cdc
su kién theo lich. Ong phat hién ra ring & thi trdn Syén bén bd song Nile (ngay nay [a Aswan),
vao dung gitra trua cia 1 ngay nhit dinh trong nim, Mit troi & ngay trén dinh diu ctia ching
ta. Do d6, 4nh ning c¢6 thé roi téi tin ddy cta 1 cdi giéng siu va 1 chiéc cot thing ding song

song v6i dnh ning sé ko d& béng.

Tuy nhién cting thoi di€ém d6, 1 chi€c cot thing dirng khéc tai tp Alexandria lai ¢é béng.
Eratosthenes cho dén ding ngay d6 va dng di do lai géc tao boi chiée
cot & Alexandria va tia ning mjt tr&i di qua chiéc dinh chiéc cot, d6 béng xudng mit dit. Ong

tim ra géc o ndy bing khodng 7°12 hay bing = ctia 360°.
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Minh hoa thi nghiém Eratosthenes do chu vi Trai Dat

Alexandria

Trai Dat

Goc gilta 2 duding ndi 2 thanh phd dén tam Trai D&t = géc gilta tia nang va cot

Trai Dat

Vi gia thiét cdc tia ning mit troi chiu song song, 6ng thiy ring géc & tim Trdi Dit phai bin
g g md g song, ong thay rang g P g
gbc a va cling bang x4p xi % ctia 360°. Vi Syene va Alexandria gin nhu nim trén cting 1 kinh

tuy€n nén Syene phai ndm trén bén kinh song song véi cdc tia ning mit troi. Eratosthenes suy
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ludn dc ring khodng cich gitra Syene va Alexandria bing % chu vi Trdi Dit. Ma khoang céch
gitta Alexandria va Syene dc cho la cich nhau khodng 5000 stadium. Stadium la 1 don vi do ¢6
cta Hy Lap, 1 stadium biang chiéu dai ctia 1 sin vin dong Olympic hoic svd Ai Cép, twong
duong khoang 157m. Do d¢6, 6ng két ludn ring chu vi Trdi Dit khoang 250, 000 stadium tuong
duong véi khoang 39, 250 km. Con s6 nay gin ding véi két qua tinh todn ngay nay. Qua la

tuyét voi.
Cau héi: Lam sao ngudi ta bi€t dugc Alexandria va Syene cich nhau 5000 stadium?

PS: Alexandria va Syene hién nay: Nguon:
https://www.google.com/maps/dir/Alexandria,+Ai+C%E1%BA%ADp/Syene,+Ai+
entry=ttu&g_ep=EgoyMDITMDYXMS4wIKXMDSoASAFQAwW % 3D % 3D
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Tro choi: Thwe hién lai thwe nghiém cua
Eratosthenes

1-Thwe nghiém do tién hanh vao cac ngay dic biét.

D6 1a cdc ngay dic biét trong chuyén dong biéu kién ctia Mit Troi: Ha Chi, Péng Chi, Xuin
Phin va Thu Phéan.
» Vao ngay ha chi (khoing 21/6), Mit Troi sé di qua dinh dau vio gitia trua & cdc noi ¢ vi tuyén 23,5
do Bic.
e Vao ngay dong chi (khoang 22/12), Mit Trdi sé di qua dinh d4u vao gitra trura & cc noi 6 vi tuyén
23,5 d6 Nam.
 Vao ngay xuin phén (khoang 20/3) va thu phin (khoang 23/9), Mit Trdi s€ di qua dinh d4u vao gita
trua & cdc noi ndm trén dudng xich dao.
Tén dung cdc ngay dic biét nay ta chi cin do géc béng Mit Trdi 6 noi minh sinh song (Géc A
cin xdc dinh) roi tim khoang cdch tir vi tuyén dia phuong dén vi tuyén noi béng Mit Troi bing
khong (khoidng cich D). Vi du vao ngay xuin phan 20/3 t6i day. Chi can do géc béng ning vao
lac gitra trua & dia phuong cta ban (géc A) va tim khoang céch tir vi d6 dia phuong dén dudng
xich dao (khoang cich D) la ¢6 thé tim ra chu vi Trdi P4t theo cong thitc : A/ 360 = D / chu vi
Trdi Dat

Uu diém ctia phuong phdp: Cdc nhém ¢4 thé thuc hién doc 1ap ma khong phu thudc vio nhém
khic. Vao ngay xuin phin va thu phin thi géc ctia béng ning con chinh la vi d6 dia phuong noi
ti€n hanh do. Diéu luu ¥ [a: géc béng ning phai dugc xdc dinh vao luc gitra trura thién vin 1a khi
Mit trdi lén cao nhat (qua kinh tuyén trén). Gitra trua theo gior dong ho 12h doéi khi khong phai
1a Iac Mit Troi 1én cao nhit. (Céch do va xdc dinh béng sé ban ky hon trong phan dung cu do)

Ciu héi: Vao ngay nio, mit trdi sé di qua dinh dau & Ha Noi ?
2- Thwe nghiém do vao ngay bat ky

Do vao ngay bat ky véi it nhat la 2 nhém cdch xa nhau veé vi d6 vi du nhu TP.HCM va Ha Noi.

Mbi nhém do géc Mit Troi & dia phuong minh va dung két qua ctia nhém ban dé tinh todn.
G6c A cin tinh ltc nay 1a d6 1éch géc béng gitra 2 dia phuong ¢é duge bing cic do béng Mit

Troi vao luc gita trua thién vin. A = géc béng dia diém 1- géc béng dia di€m 2.
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Do thi nghiém nguyén thuy cta Eratosthenes ti€n hanh & hai dia di€ém cting nim trén dudng
kinh tuyén. Nén véi hai dia di€ém c¢6 khéc biét vé kinh tuyén nhu Ha No6i va Tp.HCM ta s€ phii
hiéu chinh lai. Ciing do khdc biét ve kinh tuy€n ma gitra trua thién vin 6 Ha N6i va TP.HCM
sé chénh nhau vai phat. Khoang céch gitta hai dia phuong (D) lic nay dugc thay bing khoang
cich gitta hai duong vi d6 dia phuong. Cé A va D ta ciing st dung cong thiic A /360 =D / chu

vi Trai DAt dé tim ra chu vi Trdi Dat

3. Dung cu do va phwong phap do.

3.1. Dung cu do

Dung cu do don gian chila 1 coc duge dung vudng géc v6i mit dit bing phing.

Dbé dam bao coc vudng géc v6i mit dit modt s6 phuong dn duge dé nghi nhu sau:
a. Lam mam do.

Dung mdt coc vudng gée véi d€ 1a mdt mam tron. BPudng kinh mim tron ¢6 thé 1m hoic hon.
Coc do cé thé dai hay ngin, nhung dao déng trong khoidng 0.5m-1,5m. Cé thé thdo ra dugc
(nén duing 2 coc dai ngin thay nhau). Trén mit mim do nén ¢4 sin cdc vach chia d6 . Nén vé
ludn cdc dudng tron dong tim bin kinh cdch déu dé€ ¢ thé xdc dinh béng ning dang 6 khoing
cdch ndo. C6 mot s6 y€u t6 kho khin khi lam thiét bi nay la :

e Dim bao dugc coc do hoan toian vudng géc véi mim do

e Mim do dam bio phing.

e C4bo phan chinh thing ngang ciia mim do. Nhu vdy trong 3 chin d€ ctia thi€t bi do, nén ¢6 2 chiéc

c6 thé dieu chinh dugc. B cin chinh cin bing ctia mam do ¢4 thé lam nhu kiéu cin bing 6ng nuéce
ctia thg xdy.

b. Dung coc nghiéng thay vi coc thang
Dung coc nghiéng thay vi coc thing dung diy doi tha vit ning d€ xic dinh vudng géc v6i mit

dat. Sau khi d4 x4c dinh dugc di€ém béng ctia Mit Trdi vao lac gitra trua thién vin, ta do géc

cua diy doi va day duoc cing thing néi hai diém d4u coc va bdng ctia né trén mit dat.
y ac y aug g g C g ¢

Mot s6 phuong d4n dam bao cho coc do vudng géc véi mit dit ¢ thé thy theo sing tao cta tiing

nhém.
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3.2- Phwong phap do

a- Xac dinh géc A vao luc gitra trwa thién van

Thoi gian do ti€n hanh tir lac 11g40 dén 12g30 (theo git Ha Noi) do do léch gitra gitra trua
theo git dong ho va gitra trua thién vin. C 2 phat xdc dinh béng & dau gy mot lin, béng &
diu giy s€ vé 1én trén mit ddt dang mét duong thing. Sau mot thoi gian do ta xdc dinh duge
diém béng c6 khoang cich ngin nhit dén chan giy d6 chinh 1a béng cua thdi diém gita trua

thién vin.

G6c béng ning A duge xdc dinh bing thude do gée hay bing cong thic tang A= Chieu dai
béng / chiéu dai gy

b- Xac dinh khoang cach giira vi d6 hai diém do.

Cé thé sy dung céc cong cu hién dai nhu chuong trinh Google Earth. Nhung khuyén khich st
dung ban do dé xdc dinh khoang cich. Mic du ¢6 do sai s6 cao. Cédc ban ¢6 thé tham khao gid tri

sau, néu so sinh vi trf do ctia minh véi bic chi tuyén khi tinh todn cho lan Ha chi nay:

Chung ta biét ring Chu vi Trdi dit bing [360* D (Khoang cich tir noi do t6i Bic chi tuyén
trong ngay ha chi)]/géc anpha, nhén tién c6 kinh vi d6 ctia cdc dia di€m Duy tinh todn gid tri D
nay theo Distance to Tropic of Cancer Caculator cia EAAE, khoi mit cong cdc ban tinh todn

gid tri khodng cdch nay theo ban do nia

1. Ho Chi Minh city, 10.7694 N, D= -1409.17 km, gi4 tri im ttc 12 & phia Nam ctia Bic chi
tuy€n, va tit ca cdc dia phuong ciia VN déu nim & phia Nam ca, do Bic chi tuyén di qua

gan nhu ngay diém cuc bic ctia nudc ta.
2.HaNoj, 21.033 N. D=-268.94 km
3. Pleiku, 13.99N, D= -1031.52 km
4.DaNang, 16.07 N, D=-820.16 km

5.Bao Loc, 11.50N, D=-1328.04 km
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6. Phan Thiét, 10.93N, D=-1391.38 km

7. Vung Tau, 10.35N, D=-1455.84 km

8. Cao Linh, 10.46N, D= -1443.62 km

9.Sa Déc, 10.30N va D= -1461.4 km

10. Thanh Hod, 19.81N, D=-404.52 km

Ké hai dudng song song 1 2 dudng vi tuyén di qua hai di€ém do chung ta sé do khoing cich gita
hai dudng d6 bang cic do bing thude chia vach mm va dung ti 1€ xich ctia ban do dé€ suy ra
khoang cich thit. Str dung ban do thé giéi d€ tim khoing cdc tir vi d ching ta dén xich dao hay
cdc dudng chi tuyén, néu do vao ngay dic biét va ban do Viét Nam néu 2 diém do cung trén

nuGe Viét Nam vio ngay bat ky.

Vi 60004 ta cé thé mua dugc 1 Ban do Viét Nam khd 60x 80 ti 1¢ 1/3.500.000 ctia Nha XB
Ban do T11/2006. Vi ti 1€ nay 1em trén ban do sé tuong duong v6i 35km trén thuc dia.
Thudc thing thong thudng cd vach chia d€n mm, nhu viy ta cé thé xdc dinh khoang céch
chinh x4c dén +- 1.75 km ! Khoang cich TP HCM- Ha néi la 32.4 * 35 = 1.134km.

¢ — Xac dinh chu vi Trai Dat

Chu vi Trdi DBat = 360xD/A Kiém tra véi két qua thuc t€ : Chu vi Trdi Dt trung binh 13 40.041
km do Trdi D4t khong phai [a hinh ciu hoan hio ma hoi det ra & xich dao. Do sai s& ctia dung

cu va qud trinh do c6 thé két qua do sé chénh léch trong khoing 1 hay 2 ngan km.
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Bai toan Nhay cau kinh

Ngudn bai todn nhdy ciu kinh: https://quanhoang-pm.github.io/puzzle/glass-
bridge-in-squid-game/

Squid Game 1a mot series duge phét hanh trén Netflix vao thing 09/2021. N6 ké vé mot
cudc thi noi 456 ngudi choi ddnh cuge mang song ctia ban thin trong khi tham gia cdc tro choi
don gidn d€ gianh l1ay moét phian thudng vo cung lén. Ciu d6 duéi diy dugc ldy cam hing tir

mot trong nhitng trd choi dién ra trong cudc thi nay.
Mé ta

Cé mét nhém ngudi (d dong) tham gia trd choi Nhay cau kinh. Ciy ciu gom n hiang kinh (
n 12 mét s6 nguyén duong), moi hang kinh c¢é hai tim kinh: mét kinh cudng luc va mot kinh
thuong. Kinh cudng luc ¢é thé chiu duge stic ning cia mét ngudi bit ky, kinh thudng thi

khoéng.

T4t ca ngudi choi x€p thainh mdt ddy tai vi tr xudt phdt va [in lugt nhay trén ciu kinh, moi thoi
diém c6 t6i da mdt ngudi trén cau. Mbi gidy, ngudi déng trén ciu (hoidc dirng dau & vi trf xudt
phdt) phai chon mét trong hai tim kinh trong hang kinh ti€p theo va nhay téi dé. Néu d6 la
kinh cudng luc, ngudi choi ti€p tuc tro choi, néu d6 1a kinh thuong, kinh v& va ngudi choi bi

loai khoi tro choi.

Khi cé ngusi diu tién t6i duge dau bén kia ctia cdy ciu, tro choi két thac va anh 4y/c6 4y la
ngudi chi€n thing. Nhing ngudi con lai bi loai khoi tro choi. Muc tiéu ctia ngudi tham gia [a

trG thanh ngudi chién thing tro choi nay.

Du6i diy la mét s6 nhén xét lién quan téi tro choi:

e Nhiang ngudi di sau ¢6 thé dua vao lua chon ctia ngudi di truée d€ suy luin ra dau la kinh thudng,
du la kinh cudng luc & mdi hang kinh.

33


https://quanhoang-pm.github.io/puzzle/glass-bridge-in-squid-game/
https://quanhoang-pm.github.io/puzzle/glass-bridge-in-squid-game/
https://en.wikipedia.org/wiki/Squid_Game

e Sau khi ngudi thd nhit thuc hién bude nhay 1én hang kinh diu tién, bat ké két qua ra sao, nhiing
ngudi & sau s bi€t chic chin diu la kinh cudng luc & hang kinh d4u tién nay.

o N¢éu tro choi van ti€p tuc sau khi c¢6 ngudi qua duge dau bén kia, nhtng ngudi choi tir vi trin + 1
trG di chic chin sé an toan nhay qua hét n hang kinh trén ciu.

o Viluit choi duge mo td bén trén, nhitng ngudi choi tir vi tri n + 2 trd di chic chin khong thé danh
chién thing.

e Tro choi chic chin sé két thic sau mot khoang thoi gian hitu han.

e Khin = 2, xdc sudt chi¢n thing ctia ba ngudi du tién lan lugt 12 25%, 50%, 25%, nhitng ngudi con

lai khong thé chién thing.

| C4y ciu kinh trong series Squid Game |
Cac bién thé
Danh séch duéi déy liét ké cdc bién thé ctia ludt choi duge mo ta bén trén.

 Bién thé 0. Luit choi gitt nguyén nhu mo td bén trén.

 Bién thé 1 (thay déi dieu kién chién thing). Hai ngudi diu tién dén dich 1a nhiing ngudi chién thiang.
Tro choi két thic ngay sau dé.

e Bién thé 2 (thay déi s0 kinh 6 mbi hang). M&i hang kinh ¢4 2 kinh thudng va 1 kinh cudng luc.

 Bién thé 3 (dit gidi han thai gian). Thoi gian dugc tinh ti bude nhay dau tién, néu qud gii han thoi
gian cho trudce (dit 12 m gidy) ma chua xdc dinh dugc ngudi chién thing thi tit ca ngudi choi bi loai.

* Bién thé 4 (han ché thong tin truyén lai tir ngudi choi trude). Ngudi sau khong truc ti€p nhin thay
lya chon ctia ngudi di trude. Ca nhay cia mot ngudi sé lam v kinh thudng, do d6 ngudi dén sau c6
thé nhén ra va trdinh. Con néu ngudi d6 nhay lén kinh cudng luc thi tim kinh khong thay déi va
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ngudi dén sau khong c6 thong tin gi vé hai tim kinh. Vidu véin = 2, xdc sudt chién thing ctia ba
ngudi dau tién [an luot 1 25%, 37.5%, 37.5%, nhiing ngudi con lai khong thé chién thing.

¢ Bién thé 5 (yéu cau chién thuit phtt hgp mbi khi nhdy). Khi t6i mot ctra bit ky, ngudi choi chi ¢6 thé
biét s6 lugng ngudi di trude da nhay 1én méi tdm kinh, ch khong biét trang thdi ctia cdc tAm kinh
(v6 hay lanh, thudng hay cudng luc). Diu la chién thuit t6i wu: nhay [én tdim kinh it ngudi chon hay
nhay lén tim kinh nhiéu ngudi chon? Chién thuit 6 thay ddi gitta cdc ngudi choi hay khong?

Cau hoi
Trong vai trd 1a mot ngudi tham gia trd choi, cdu hdi quan trong nhit can tra 16i la:

Ciu héi 1. Chién thuit nio tdi da héa kha ning gianh chién thing?

Trong cdc bién thé€ 0, 1, 2, 3 va 4, chién thuit chi 1a viéc chon s6 tha tu xudt phdt, vi trong qud
trinh choi moi ngudi chi cin trinh nhitng tim kinh di v6 va chi ¢6 thé chon ngiu nhién trong
(nhting) tdim kinh lanh lin. Riéng d6i véi bi€n thé S, chi€n thuit con bao gom viée lua chon khi

diéing truéc mot hang kinh.
Mot ciu hoi khéc ¢6 lién quan 1a
Cau héi 2. Trung binh mdt lin choi dién ra trong bao lau?

Hwéng dan giai

v Goiy
Xét bai todn goc v6i cdy ciu gom n hang kinh, st dung phuong phdp dé quy d€ chi ra chi cé
n + 1 ngudi dau tién ¢6 co hoi gianh chién thing véi xdc sudt 1a gid tri chudn hda ctia dong thr

n + 1 trong tam gidc Pascal.
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Giai bai toan nhay cau kinh

Link cdu d6 nhiy cau kinh: https://quanhoang-pm.github.io/puzzle/glass-bridge-

in-squid-game/

Vé mit so luge, diu tién minh tao ra mé hinh d€ mé ta bai todn, sau d6 14p mo6 hinh sy kién xdc
sudt dé giai bai todn, sau do ta sé c6 cong thiic dé quy. Sau d6 tir cong thirc dé quy, (bing 1 s6

tht thuit) ta ¢6 thé tim ra cdng thic tong quit.

Mo hinh bai toan

1. Trang thai cua tré choi

v Details

Trang théi ctia tro choi la 1 tip hop chia cdc phin tir sau:

1. Thai gian (tinh bang s6 gidy)
2.id ctia ngudi dang & trén ciu (ddnh so tir 1)
3. 86 ngudi choi ban dau
4. Cay cau:
o S6 hang kinh (n)
o Vi tri ctia ngudi dang choi

o Ngudi dang 6 trén ciu dang an toan
(6 tdim kinh cuong luc) hay nguy hi€m (6 tim kinh thuong)
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Tamo ta 11an choi = 1 danh sich cdc trang théi cta tro choi tir trang thdi khéi tao dén trang

thai két thic

Trang thdi khéi tao

1. Thoi gian = 0
2. Chua ¢6 ngudi & trén ciu
3. S6 ngudi choi ban ddu: M

4. Cay ciu (c6 n hang kinh, chua ¢6 ngusi choi)

Trang théi két thac :

1. Thoigian=t
2. C6 1 ngudi & trén ciu
3. S6 ngudi choi ban dau: M
4. Cay cau:
o Cén hang kinh
o Ngudi choi dang & vi tri n

o Vitri ctia ngudi choi la vi trf an toan

2. Khéng gian xac suat

Khong gian xdc sudt & ddy 1a tdt cd cdc [an choi ¢6 thé xay ra. Mbi lan choi lai ¢6 1 d6 do x4c

sudt, tdng cdc do do xdc suacla 1.
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3. Sw kién

¥ Details

Phin khé nhat cta viéc m6 hinh bai todn ¢6 1€ 1a phin xiy dung su kién.

Béy git tamd ta sy kién S (3, k, t) (S la safe) [a nhu sau:

e Ngudicé id i dang & trén ciu

e Ngudidé dang an toan

e Ngudi dé dang & vi tri k

e Thoi gian la t (gidy)

e Trongthoigian T =0,1,2,...(t-1) chua

tiing cd ai an toan & vi tri k (nhan manh I an toan
vi trude d6 c6 thé cé ngudi da ¢ vi tri k 1 cdch nguy hi€ém)

Tiép theo ta md ta sy kién D(4, k,t) (D la dangerous) nhu sau:

e Ngudicé id i dang & trén ciu

e Nguoi d6 dang nguy hi€ém

e Ngudi dé dang & vi tri k

e Thoi gian la t (gidy)

e Trongthoigian T =0,1,2,...(t-1) chua

tiing ¢6 ai an toan & vi tri k (nhan manh la an toan
vi trude d6 cé thé ¢6 ngudi da ¢ vi tri k 1 cdch nguy hi€m)
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Ta goi P(A) = xdc sudt cta sy kién A. Dya theo ludt choi, ta thdy ta cin tim nhting gid tri sau:

1. Xdc sudt dé ngudi ¢6 id ¢ gianh chién thing v6i ¢ tir 1 dén N + 1. Thi xdc suit d€ ngudi id ¢ gianh

chién thing la

Z P(S(i,N,t))
(Ta goi W (4) la sy kién i danh chién thing).

2. Trung binh 1 Iin choi hét bao nhiéu thoi gian

E = th (i,N,t))

1. Giai bai toan 1
Dé giai bai todn xdc suit nay, ta di tim cong thic dé quy sau d6 dung pp quy nap ta tim ra cdng

thic tong quit.

Cong threc dé quy

v Details
Ta thiy khi ¢ = 1 thi
P(S(1,0,0)) = 1
p(S(L K, k) = %p(S(l,k— Lk—1)) = 2ik v6i k=1,..N
Ta 6 thé lam viy d& dang vi xdc sudt chon mdi loai kinh déu bing nhau va bing 3.

Ta thdy su kién S(i, k, t) c6 lién quan dén su kién :

o S(i,k+1,t+ 1) :Néusukién S(i, k, t) xdy ra thi ngudiisé ¢ quyen chon lua hang kinh tiép
theo, din dén S (i, k 4+ 1,¢ + 1) sé€ xay ra n€u chon dc lya chon an toan (1a cdi kinh cudng luc),
D(i,k+ 1,t + 1) séxdy ra néu chon phai kinh vé.

Ta xem xét bude chuyén khi ngudi i roi vao trang thdi nguy hiém D(3, k, t), khi d6 'chua tiing
cé ai an toan & vi trf k' nén ta dung chién luge dé€ cho ngudi ti€p theo la i + 1 s& hoc hoi ngudi 4

va 12 ngudi dau tién an todn & vi tri k, din dén trang thdi S(i + 1, k, t + k).

39




Téng hop tir 2 quan sdt trén, ta cho ring su kién S(7 + 1, k, t + k) duoc ciu thanh nhu sau:
g hop q g

Si+1,k+1,t+k+1)=(SG+1L,kt+k)NSGE+1,k+1,t+k+1)UDG,k+1,%)

Ta ¢6 cong thic

P(S(i+1Lk+1,¢+k+1)= %P(S(i 41,k ¢+ k) + P(D(i, k +1,8))

1 1
P(S(i+1,k+1,¢+k+1)) = 2 P(SG+ 1,k t+ k) + 5 P(SG, k,t — 1)

Cong thirc tébng quat

O phin goi v, ta d1 dugc goi ¥ ring duing quy nap chirng minh n + 1 ngudi diu tién cd x4c suit
phan goty, JC goly rang dung quy nap g g
gianh chién thang la gid tri chudn héa ctia dong tht n + 1 trong tam gidc Pascal. Nén ta lam tho

3 buéc quy nap:

¥ Details

B1. Trwong hop co s&

Véin =1,tacéd

B2. Gia thiét quy nap

Gia thuyét quy nap:

Véin=1,...,N,tacd
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P(W;) ZP(Sznt (lnl) voi i=1,...,n+1

Ta thiy truong hop co sé n=1 thi gii thuyét dung.

Ta gia st gia thuyét ding véin = 1, ..., N, ta s€ chirng minh gia thuyét dang véin = N + 1.
P(S(i, N +1,1)) = %P(S(i, N,t—1)) + %P(S(i —1,N,t— N—2))

Sau d6 ta lay tdng tdt ci t cia 2 v€, ta c6

Zt:P( (i, N +1,t)) ZP (i, N,t — ))+%ZP(S(2’—1,N,1&—N—2))

t
1) 1)
22N 2 2N

_ 1 N+1
_2N+1( i )

Nhu véy ra ta di chitng minh dugc gia thuyét dang véin = N + 1.
B3. Két luan

Ta c¢6 dugc cong thic tdng qudt ctia xdc sudt mdi ngudi chién thing.

P(W;) ZP(SZ n,t)) (’ 1) véi i=1,..,n+1

Nhu viy ngudi c6 xdc suit thing cao nhitla | 2 ].

2. Tinh thoi gian trung binh 1 lwot choi

Mo cong thiic tong quit:

Code python,
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import math
N=6

p = dict()
for iin range(0, N + 1):

pl(1,i,i)] = math.pow(2, N-i)
print(p)

foriin range(1,N+1):
for k in range(0,N+1):
for t in range(0, i*N+2):

a=p[(ik,t-1)] if ((i,k,t-1) in p) else 0.0
b = p[(i+1, k, t+k)] if ((i+1, k, t+k) in p) else 0.0
pl(i+1, k+1, t+k+1)] =a/2.0 + b/2.0

print(p)

win = dict()
for i in range(1,N+2):
win[i] = 0
for tin range(1, (N+1)**2+2):
a= p[(i, N, t)] if (i,N,t) in p else O
win[i] = win[i] + a

print(win)

time_end =0
foriin range(1,N+2):
sum =0
for t in range(1, (N+1)**2+2):
a= p[(i, N, t)] *tif (i,N,t) in p else O
sum +=a

time_end += sum

print(time_end/math.pow(2, N))




tinh ra thoi gian trung binh cho vai truong hgp nhoé cia N

n Thai gian trung binh 11an chai f(n) Hiéu f(n) — f(n — 1)

115
235 2
36 2.5
49 3
512.5 35
616.5 4

Ta thdy hiéu ctia c4c hang ti¥ trong ddy Ia ddy ting dan deu (g(n) = g(n — 1) + 3). Tirdé ta

tim dugc cong thiic tdng qudt ctia g(n)
n
S
g(n) =5+
Sau dé, suy ra cong thiic tdng qudt ctia f(n) 1a 1 ham da thic béc 2.

fn) = f(n—1)+ 2+ 1

= f(n) = n(n4—|— 5)

Quay lai, 1o giai li thuyét, ta dung quy nap.
TH co s¢

tacé f(1) =2 vaf(2) =1

GT quy nap

Gia thuyét quy nap:

Véimoin=2,...,N, tacd

fr) = fln—1)+ 5 +1

Ta sé chting minh gii thuyét dung véin = N + 1. Ta bat diu véi biéu thic trude dé:
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P(S(i, N +1,¢)) = %P(S(i, Nt—1))+ %P(S(i _1L,Nt—N—2)

Nhin ¢ ca 2 v€, roi ldy tong theo tit ca cic t:

EP(SG, N +1,8)) = = S tP(S(, N, t— 1))+ = S tP(S( — 1, Nt — N — 2))
t 2 t 2

t

O mbi t clia vé phai, téch t ra dé ¢d ging ldy dc c4i ham f{N)

zt:tP(S(i, N +1,t) = % (Z(t —1)P(S(i, N,t —1)) + Y P(S(i,N,t — 1)))

t t

+ (zt:(t_N_z)P(S(i_1’N’t_N_2))+Z:(N+2)P(S(i—1,N
= % (Xt:@— 1P(S(, N, t—1)) +%Zt:(t—N—2)P(S(i—1,N,t—N
%( t P(S(i, N,t —1)) +Z:(N+2)P(S(z’— 1,N,t—N—2))>

= SUN) + FN) + 5(POV(E, N)) + (N +2) POV (i — 1,N)))

(Trong d6 W (i, N) la sy kién ngudi ¢ thing trong tro ma ciu ¢ N hang kinh).

Cuoi cuing, lay tong theo tit cai, tacd:

f(N+1)=f(N)+¥+1

Nhu viy c6ng thitc d¢ quy da duge chitng minh. Tt d6, dit 4n phu A,B,C
f(n) = An?> + Bn+C

Tinh ra A,B,C duogc:
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