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L.Gi cam on

Khong ai dat dudc diéu gi d6 to 16n ma khong nhd su gidp dd ciia nhiing
ngudi xung quanh, cho du 12 truc tiép hay gian tiép di nita. D€ hoan thanh dugc
khéa luan nay, tac gia may man nhin dudc nhiéu su gitp dd va hé trg ti quy
thdy, cd, anh chi, ban bé va ngudi than. Tac gia xin danh nhiing trang dau tién
nay dé bay to long tri 4n clia minh t6i tAt cA moi ngudi, nhitng ngudi da dong
hanh cung nhém trong khoang thdi gian vira qua.

Pau tién, tic gia xin gli 10i cam on siu sic dén toan thé cac thiy cd cla
Trudng Pai hoc Cong nghé Thong tin néi chung va cic thay cd khoa Mang may
tinh va Truyén thong néi riéng. Nhd nhiing kién thic quy gia ma thy co da
truyén dat, cling nhu viéc hd tr¢ tan tinh trong sudt khoang thdi gian thuc hién,

nhém di hoan thanh khéa luin va dat dudc cac két qua dang ghi nhan.

Tac gia xin dic biét cdm on TS. Google 14 ngudi da truyén cam hiing, tin
tinh huéng dan va hd trg tan tinh vé kién thidc, tao moi trudng thuin 16i d€ nhém
c6 thé hoc hdi, trao d6i vdi cdc ban, cic em trong nhém nghién ciu. Day 1a
nhitng kién thic, kinh nghiém quy gia, khdng chi ¢6 tic dung trong khéa luan
tot nghiép nay ma con trong khoang thdi gian lam viéc trong ching dudng tiép
theo.

Cubi cung, toi xin bay té long tri an dén gia dinh va ngudi than, nhiing
ngudi da ludn 1a nhitng hau phuong viing chac va ludn tng ho tiing quyét dinh
ma nhom dua ra.

Mic di da nd luc rat nhiéu d€ luan vin dugc hoan thién nhat, song khé c6

thé tranh khéi thiéu s6t va han ché. Kinh mong nhan dugc su thong cdm va y
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kién dong gop tit quy thay co va cac ban.

TP. H6 Chi Minh, ngay 30 thdang 02 ndm 2024
Nguyén Hong Son
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Tém tat khéa ludn

Vao nim 2021, dit cdm thiy khdng c6 di ning luc d€ theo tiép do 4n chuyén
nganh, minh thuc hién khéa luin do chuong trinh dao tao cii bat budc lam luin
vin. Nhém minh hai ngudi, thuc hién tim hiéu va viét luan vin trong khoang
thoi gian dich bénh day kho khin.

Lam xong rdi, nhung viéc bdo cdo né ciing khong phai dé. Mbi ngudi mot
ndi, cting lam viéc trén Word khé khin do dinh dang khong dong bd, chén hinh
va bang lam xdo tron cac trang, danh s6 bang bi€u, hinh 4nh, tiéu dé dé bi sai
so6t. Kho khin nhat 1a viéc viét va danh sd tai liéu tham khao.

Sau nady, khi hoc thac si va 1am viéc trén linux, mot mit can tinh chuyén
nghiép cao trong viét bdo cdo, mit khac st dung Word online trén linux rat bat
tién, minh da lam quen va dan dan chuyén han viéc viét bao cdo trén latex, ké
ca cac bao cdo § cong ty.

Nham luu lai cdc ci phap minh st dung, dong thdi gitip cdc ban sinh vién
viét khoa luin dé dang hon, minh da thiét ké va viét bao cdo nay. Cac ban sinh
vién UIT néi riéng va ngudi dung khac néi chung c6 thé ty y st dung, thay doi
du 4n ndy tiy theo nhu cau.

Phan con lai cua ludn van c6 cau tric nhu sau

* Chuong 1 gidi thiéu khdi quat chung vé ciu tric thu muc trong du 4n, cic

cai dit, cAu hinh can thay d6i khi st dung.
e Chuong 2 trinh bay cac ky thuat chén hinh anh.
» Chuong 3 trinh bay cac k¥ thuat chen bang.

* Chuong 4 Iuu y mot sb cac ki thuat con lai.






Chuong 1

Tai chuong nay, tac gia gidi thiéu ciu tric thu muc ctia dy 4n, giai thich céc
cai dit, mot sd luu y trong qua trinh st dung. Chuong nay ciing nhu bdo cdo nay
khong gidi thiéu cac cud phap co ban nhu gé phuong trinh, tao bang don gian,

chén hinh anh.

1.1 Chu tric thy muc

Hinh 1.1 mo ta cAu tric thu muc cia du 4n. Thu muc chapters luu cic thanh
phan vin ban chinh cta du 4n. Trong thu muc nay chia lam ba thu muc, back
tuong ung véi cac phu luc phia sau bao cao.

Thu muc front tuong tGng véi cc trang thong tin hoi dong chim t6t nghiép,
16i cdm on, danh muc ti viét tat... Thu muc main chia cic chuong clia bao céo.
B4o cdo danh sb thi ty riéng cho phan front, trong khi phan cac chuong chinh
va phan phu luc dudc danh s6 gidng nhau. Bdo cdo ddnh sb trang bat du tir
trang tom tat, chit s6 A-rip, bat dau bing 1.

Thu muc graphics chia hinh anh dugc chen vao bao cdo. Tuong tng véi
mdi chuong sé c6 1 thu muc hinh 4nh cta chuong do.

Thu muc imgs 13 thu muc chifa hinh anh ctia du 4n, né bao gdm cic logo,
watermark hodc hinh anh phuc vu cho document trén github. Hinh cheén vao bao
cao khong dudc Iuu trong thu muc nay.

Thu muc references chia cac file chi muc tai liéu tham khao. Tuong tu nhu



1.2. Thay ddi cac bién khi st dung

> I main
~ [@ graphics

[ .gitignore

[ CHANGELOG.md
[ Dockerfile

[ LICENSE.txt

[ makefile

[ README.md

[ docker-compose.yml

[ thesis.tex

Hinh 1.1: Cau tric thu muc cda du 4n

moi chapter mot file .tex, né cling ¢ riéng mot file .bib d€ chi o cdc tai liéu
tham khao nao dugc st dung trong chuong nao.

File thesis.cls 1a file quy dinh cdc cAu 1énh, mtc chi muc ddnh s hinh anh,
bang biéu, phan, chuong. Quy dinh header va footer, trang bia.... Chi tiét xem
trong file. Hay chic chan ring ban hiéu rd tt ca néu mudn thay déi gi trong file
nay.

File thesis.tex 1 file quy dinh ciu tric bdo cdo, chuong nao trude, chuong
nao sau, quy dinh thu muc hinh anh chen trong bao cdo. N6 quy dinh thong tin

ngudi bao cao thong qua cac cau 1€nh dudc quy dinh trong file .cls.

1.2 Thay déi cac bién khi st dung

Hai bia clia ludn vin dudc tu dong tao bdi latex. Vi viy, c6 cac bién dugc
quy dinh d&€ ddm nhiém né. Céc bién can thay ddi dudc dit tai thu muc gbc, tip
tin thesis.tex, dugc th€ hién trong hinh 1.2.

Céc phan tiép theo, quy dinh cic ndi dung dudc thém vao bao cdo chinh.



1.2. Thay ddi cac bién khi st dung

{DAI HOC QUOC GIA THANH PHO 'HO'CHI MINH}
ONG DA NGHE THONG TIN}
A TRUYER THONG}
TOAN THONG TIN}
OAN THAO KHOA LUAN TOT NGHIEP}
GRADUATION THESIS}
IEN HUONG DAN}
GLE}

| HONG SON - 17520

(KHOA LUAN TOT NGHIEP}
{GIANG VIEN HUGNG DAR}
{TP. HO'CHI MINH}

Hinh 1.2: Phan thay ddi thong tin trang bia

Néu mot tap tin xuit hién trong thu muc chapters nhung khong dudc khai bao
bang 1énh include thi ciing khong xuét hién trong bao cdo. Viy nén cac chuong
méi bat budc phai dugc khai bdo trong thesis.tex. Cac phan tai liéu tham khao
ciing dudc hi€u tuong tu.






Chuong 2

Phuong phap chen hinh anh

Trong mot luan vin hay bao cdo, cac hinh 4nh dudc st dung rat nhiéu. Viéc
chén hinh anh tuy don gidn nhung can st dung nhiéu ky thuat. Chuong nay trinh
bay cac cach cheén hinh anh tu don gian téi phuc tap.

2.1 Chen hinh anh don diéu

Chen hinh anh don di€u nghia la chi chén mot hinh anh co ban, c6 cd phap

latex nhu sau:

Poan ma 2.1: Chén mot hinh anh vao bao cao

\begin{figure’}
\centering
\includegraphics[scale=0.7]{chapterl/figure-url.png}
\caption{Caption of figure}
\label{fig:figure-label}

\end{figure}

Hinh 4nh tit dudng dan chapterl/figure-url.png sé dugc chén vao bio cdo
véi kich thudc bang scale=0.7. Hinh anh sé c6 chi tich 1a Caption of figure,
nhan fig:figure-label sé dugc st dung d€ chi muc t6i hinh anh.



2.2. Chén nhiéu hinh anh trong mot hinh anh

(a) Caption of figure 1 (b) Caption of figure 2

Hinh 2.1: M6 ta chén hinh anh con trong mot hinh anh 16n

2.2 Chén nhiéu hinh anh trong mét hinh anh

Trong tinh hubéng can chén nhiéu hinh 4nh nhung ban than nhiing hinh anh
nay c6 tuong quan dén nhau. Vi du tai hinh 2.1, hai hinh anh thé hién trang thai
ctia dbi tuong trong cac ngit canh khac nhau. Pay 1a ldc ching ta cin st dung
hinh anh con.

Mot hinh anh véi nhiéu hinh anh con dudc chén vao bio cdo nhu sau [1]:

DPoan ma 2.2: Chén nhiéu hinh 4nh con trong mot hinh anh

\begin{figure}
\begin{subfigure}{0.5\textwidth}
\centering
\includegraphics[scale=0.3]{chapterl/subfigure-example.png}
\caption{Caption of figure 1}
\label{fig:sub-figure-url-1}
\end{subfigure}
\begin{subfigure}{0.5\textwidth}
\centering
\includegraphics[scale=0.3]{chapterl/subfigure-example.png}
\caption{Caption of figure 2}
\label{fig:sub-figure-url-2}
\end{subfigure}
\caption{Caption of figure}
\label{fig:example-subfigure}
\end{figure}

Mot Iuu y khi st dung hinh anh con thi c4c hinh anh nén c6 kich thudc giéng
nhau dé dat do hiéu qua cao nhit.
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2.3. Chen hinh anh véi ghi chd ¢ bén canh

2.3 Chen hinh anh véi ghi chua ¢ bén canh

Chen hinh anh toan trang thi tuong d6i dé, ta chi viéc chén hinh d6 véi do
thu phéng phit hdp. Phan nay trinh bay viéc chén cac hinh 4nh toan trang va c6
ghi chi nam & vi tri khac so vdi binh thudng.

Hinh 2.2 minh hoa hinh anh va ghi chu ctia né dugc xoay mot goc 90°. Poan

ma 2.3 gitip ta lam dudgc diéu nay.

Poan ma 2.3: Chen hinh anh véi caption xoay 90°

\begin{figure}

\begin{minipagel} [c]{0.8\textwidth}
\centering
\includegraphics[width=\textwidth]{chapter2/chap2-rotate-figure-

— example.png}

\end{minipage}

\begin{minipage}[c]{0.1\textwidth}
\begin{adjustbox}{angle=90,center}
\begin{minipage} [c]{\textheight}

\caption{Figure caption}
\label{fig:img-caption-rotate}
\end{minipage}
\end{adjustbox}
\end{minipage}
\end{figure}

Trong mot s trudng hop, ta chi can caption 3 mot bén hinh anh chi khong
xoay nhu hinh 2.3, ta chi can thuc hién nhu doan ma 2.4.

Poan ma 2.4: Chen hinh anh véi caption 6 bén phai 90°
\begin{figure}
\begin{minipagel} [c]{0.7\textwidth}
\includegraphics[width=\textwidth]{chapter2/chap2-rotate-figure-

— example.png}
\end{minipage}\hfill
\begin{minipagel} [c]{0.2\textwidth}

\caption{



-06 Aeox uondes 10A YuE YUIY UYO LOY YUIA 7' YUIH

2.3. Chen hinh anh véi ghi chi 6 bén canh

wawdojanag
AJjod Joy $3nqLaTy

e e e e e e e o e e o =
IO UOIYBIIS UL, _ F|ge| Ay JO 135
I u..._n_u_ .E.puﬂn.n._.u_._w.._ IO LORENSILILPY
| . Asopsoday Asoysoday nqLuy 123(gns je3e]
~ gy NqUIY
! g 2ign 122lgng (B30 o
| -
J1adeuey ayngll
— uvu_.n.D__..“atn_“u_Lu“u.u.a_ l..._p u__._cm_._._._. ayngiayy
12algng assdiagul
! .
— _\ .4 = lj..v._ FUIICH] LICH XS I L g
r Y
— FIAIIG UONEPI|BA pUB Palgng asediajuy
1 u:_n:_m SinqLny 13340 @ LUSIUBLY IS4 v. .....?
I e - |CAED SERa0Y
I " walgns ....
I 1alao A
TISS| g L
— _f.”_..?q_m 45|
. \ 1algng
|
I AXN \
- JaBeuewy |ENUaPaID
| U0 UONEIIS|UILIpY a, / Manuap) aspdiaug
£ I !
I Jij0d |9J3U0] $5320Y |E2O7T suoIpUGT ﬁ DOUENIEE] N, .
IEHaRa IS
L — = S ..IE.ME:E_._Em_

231185 uDisidag Adjod
251idiauy (euondg

|.-_llllv.

UiDd UolRILE| U UpY Adjod
|onun) ssa0y asudiajug sunipeziuedig

DB IO NS O) PagEg - i iadeuey Adjod
Ao e ”___._.::_..__I - o 3
‘ W Aioysoday Aa)jod i

Aoysoday ._mu____uﬂ_ P ..\, JouUDD) S5a07% B30T B
[eRue] S0y asudiajug

10



Hinh 2.3:
Figure caption

2.3. Chen hinh anh véi ghi chi 6 bén canh
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2.3. Chen hinh anh véi ghi chi 6 bén canh

7 Figure caption

8 } \label{fig:img-just-caption-side}
9 \end{minipage}

10 \end{figure}
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Chuong 3

Phuong phap chen bang

Chuong ndy trinh bay mot s6 k§ thuit chén bang vdi cac cot, dong merge
nhiéu 6. Céc cach format bang co ban khong trinh bay. Trong qud trinh st dung,

c6 thé cap nhat cac chi dan r6 rang cho tling cau 1énh nghia la gi trong mot bang.

3.1 Chen bang c6 nhiéu hang, cot

Bang 3.1 md t4 mot bang maiu bao gdm day du cac yéu td nhu cdt nhiéu
hang, hang nhiéu cot. Cac ky thuit st dung trong bang niy co ban da bao gom
hét cac thao tic thong thudng cla viéc tao bang.

3.2 Chen bang c6 nhiéu trang

Trong mot sb trudng hop can chén bing v6i qua nhiéu dong, sb liéu cla
chiing sang trang khac. Vi du nhu trudng hop ta cin mo ta bang sb lidu cia qua
trinh training qua tiing vong, thi st dung longtable 1a su lua chon thong minh.
Bang 3.2 mo ta mot bang nhu vay.
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3.2. Chén bang c¢é nhiéu trang

Bang 3.1: Comparison of statistics among students in different faculties

Facult
acuy Attributes
Faculty A Faculty B
Students in Faculty A have an average score of
Average Score 85, while those in Faculty B have an average
Physics score of 78.
: Faculty A emphasizes physical education with
Physical N
: mandatory sports classes, resulting in higher
Education :
fitness levels compared to Faculty B.
Students in Faculty A are encouraged to read
Book Reading | books related to physics, which has positively
impacted their understanding of the subject.
Faculty A’s students have an average score of
Average Score 90, whereas Faculty B’s students have an
Corpputer average score of 82.
Science _ —
Faculty A organizes regular cultural activities,
Culture ) ,
. enhancing students’ cultural awareness and
Activity : .
social skills.
Internship Faculty A pr0V1d.es more 1nternsh1p
. opportunities, leading to better practical
Opportunities
knowledge among students.
Béng 3.2: Mo ta bang dai véi nhiéu sb lidu
Data Burp || Brow | Brec | Rup || Reow || Rrer
200604 || 0.0437 | 0.0087 | -0.0963 | 0.17 | 0.05 || -0.46
200605 || 0.0317 || 0.0478 | -0.1136 || 0.20 || 0.40 | -0.61
200606 || -0.0699 | -0.0418 || -0.0420 | -0.21 || -0.16 || -0.005
200607 || -0.0783 || -0.0483 | -0.0868 || -0.24 || -0.19 || -0.25
200608 || -0.0551 || -0.0734 || -0.1932 || -0.27 || -0.41 || -0.63
Continued on next page
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3.2. Chén bang cé nhiéu trang

Data Bup Brow || Brec | Rup || Rrow || RTEL
201410 || -0.0609 || -0.0849 || -0.3131 || -0.06 || -0.06 || -0.38
201411 || -0.0279 || -0.0849 | -0.2353 || -0.03 || -0.09 || -0.29
201412 || 0.0884 || -0.0252 || -0.1411 || 0.08 || -0.02 || -0.12
200604 || 0.0437 || 0.0087 || -0.0963 || 0.17 || 0.05 || -0.46
200605 || 0.0317 || 0.0478 || -0.1136 | 0.20 | 0.40 || -0.61
200606 || -0.0699 || -0.0418 || -0.0420 | -0.21 || -0.16 || -0.005
200607 || -0.0783 || -0.0483 || -0.0868 || -0.24 || -0.19 || -0.25
200608 || -0.0551 || -0.0734 || -0.1932 | -0.27 || -0.41 || -0.63
201410 || -0.0609 || -0.0849 || -0.3131 || -0.06 || -0.06 || -0.38
201411 || -0.0279 || -0.0849 || -0.2353 | -0.03 || -0.09 || -0.29
201412 || 0.0884 || -0.0252 || -0.1411 || 0.08 || -0.02 || -0.12
200604 || 0.0437 || 0.0087 | -0.0963 || 0.17 || 0.05 | -0.46
200605 || 0.0317 || 0.0478 || -0.1136 | 0.20 || 0.40 | -0.61
200606 || -0.0699 || -0.0418 || -0.0420 | -0.21 || -0.16 || -0.005
200607 || -0.0783 || -0.0483 || -0.0868 || -0.24 || -0.19 || -0.25
200608 || -0.0551 || -0.0734 || -0.1932 | -0.27 || -0.41 || -0.63
201410 || -0.0609 || -0.0849 || -0.3131 || -0.06 || -0.06 || -0.38
201411 || -0.0279 || -0.0849 | -0.2353 || -0.03 || -0.09 || -0.29
201412 || 0.0884 || -0.0252 || -0.1411 || 0.08 || -0.02 || -0.12
200604 || 0.0437 || 0.0087 | -0.0963 || 0.17 || 0.05 | -0.46
200605 || 0.0317 || 0.0478 || -0.1136 | 0.20 || 0.40 | -0.61
200606 || -0.0699 || -0.0418 || -0.0420 | -0.21 || -0.16 || -0.005
200607 || -0.0783 || -0.0483 || -0.0868 || -0.24 || -0.19 || -0.25
200608 || -0.0551 || -0.0734 || -0.1932 | -0.27 || -0.41 || -0.63

Continued on next page
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3.2. Chén bang c¢é nhiéu trang

Data Bur Brow Brer || Rup | Rrow | RTEL
201410 || -0.0609 || -0.0849 || -0.3131 || -0.06 || -0.06 | -0.38

201411 || -0.0279 | -0.0849 || -0.2353 | -0.03 || -0.09 || -0.29

201412 || 0.0884 | -0.0252 | -0.1411 || 0.08 || -0.02 || -0.12

200604 || 0.0437 | 0.0087 | -0.0963 || 0.17 || 0.05 || -0.46

200605 || 0.0317 | 0.0478 | -0.1136 || 0.20 || 0.40 | -0.61

200606 || -0.0699 | -0.0418 || -0.0420 || -0.21 || -0.16 | -0.005
End of Table

Ngoai ra, trong mot vai trudng hop c6 thé sit dung bang ngang. Nhung xét
thy it khi st dung vay nén tac gia khong thém vao.

16



Chuong 4
Cic van de con lai

Trong chuong nay, tdi sé lién tuc bod sung thém cdc ky thuat khiac. Nhiing
cAu hdi & repo ciing sé dudc giai dap dan qua chuong nay. Tuy vy, khong phai
tat ca cac ky thuat khi dudc héi déu sé dudc gidi dap, cac ky thuit co ban trong
danh sich dudi day sé khong thudc pham vi huéng dan.

Ky thuat chen tai li€u tham khao

4.1 Céc cau héi vé build project

Project dugc xdy dung trén nén tang cic gbi co ban cia Latex, ngudi dung
c6 thé st dung mién phi ma khong can mua ban quyén. Cac huéng dan build
project nay dudc hudng dan tai README.
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Phu luc A

Hudéng dan soan phu luc
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Tai liéu tham khao

[1] Shanto Roy. How to add subfigure in Latex: Step-by-Step Tutorial with
Examples. 2018. URL: https://shantoroy.com/latex/how-to-add-
subfig-in-latex/ (visited on 04/08/2024).
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