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TEN DE TAI

X4y dung video bai giang moén Cau tric dir liéu va giai thujt
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Chii nhiém @@ tai: ThS. Nguyén Thi Hwong
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THUYET MINH PE TAI
KHOA HOC VA CONG NGHE CAP TRUONG NAM 2022

1. TEN PE TAI: Xay dung video bai gidng mén Chu tric

2. MA SO: T2022-VD37

dir liéu va giai thujt

3. LINH VU'C NGHIEN CUU

4. LOAI HINH NGHIEN

CUU

5. THOI GIAN THU'C HIEN DU KIEN: 12 thing
Tir thang 4 nam 2022 dén thang 4 nim 2023,

- Khoa hoc Khoa hoe K§ thuit |
. Tu nhién va Cong nghé Co Ung Trién
| Khoa hoc Khoa hoc _ Néng bin _ dung  Khai
K] e nohién
il 1T OO EIIGE
o Khoa hoc e 1 AT A x| X [ ]

6. CHU NHIEM DE TAI
Ho vé tén: Nguyén Thi Huong
Chirc danh khoa hoc:
Dia chi co quan: Khoa Dién tir, DHKTCN

bién thoai co quan:

Hoc vi: Thac st

Nam sinh: 1974

Dién thoai di ddng: 0988143690

Fax; 0208 3847403

. E-mail: huongktpm@inut.edu.vn

7. NHUNG THANH VIEN THAM GIA NGHIEN CUU DE TAI

T Ho va tén

Don vi cong tac va

1inh vyc chuyén mon

Noi dung
nghién cru cu
thé dugc giao

Chtt ky

1

8. PON VI PIOI HQOP CHINH

Tén don vi

trong va ngoai nudc

Nbi dung phdi hgp nghién ctiu

Ho va tén ngudi
dai dién don vi




9. TONG QUAN TINH HINH NGHIEN CUU THUOC LINH VUC CUA PL
TAT O TRONG VA NGOAI NUGC

9.1. Trong nude: Hién tai trén youtube, mang x& hdi ¢ rat nhidu video bai giang lién quan
mdeahoc_phan_leltuclelwgmibgL uy nhién, cic video ndy thudng khong day du

_ |theo d& cirong gidng day cho sinh vién trong trudng, c6 video qua dai, c6 video qua ngén,

khong xay dung duge tw duy tdng thé cho sinh vién. Vi vdy, viéc xfly dung cac video trinh

bay vé cdc ndi dung chinh clia bai hoc theo dé€ cuong chueng trinh gidng day 1a v6 cing can

thiét cho sinh vién dic biét 1a trong giai doan gidng day online:

5 N oreva Do bty gl Ty AL L mr gl Late saeladBan s
J 2T INBOar MUOC (Pl LICA, auitT ittt i igriericiria 1

2idi, liét ké danh muc cdc cong frinh nghién cuu, tdi liéu ¢ [ién quan dém dé Tai dwge rich

| dén khi ddnh gid tdng quan)

1-9:3- Danh muc-céc-cong trinh-da-cong bd-thuge tinh-vue-ciia-dé-tai-cla-chi-nhi¢m-va-nhing:
~|thamti-vien that gia nghién-ctra~tho vatén-tde-gid; bai-bdo;-dn pham; -cdc Véu 16 vé xudt- -

ban)

a) Cua chil nhiém 4& ta1

- Nguyén Thi Huong; Bai giang Chu tric dit liéu va gidi thuat, NXB Khoa hoc K§ Thuit
Nam 2010

b) Cua cdc thanh vién tham gia nghién ciru

(Nhiing cong trinh duoc cong bé trong 5 ndm gan nhdt)

10. TINH CAP THIET CI’JA PE TAI

—2:2-Phamr vinghién-cir:-Xay-dung 24-video-twong-trng-voi-45-i ét-giang-day

Truwde su anh hudng cta dich Covid — 19, Nha truong da tridn khai 'v1éé glang day online
cho sinh vién toan trudng, P& duy tri va dim bao chét luong dao tao thi cong téc x4y dung
tai liéu gidng day online, nhdm gitp sinh vién chuén bi bai truée givr hoc 12 v6 cing quan
trong.

Hoc phép Céu tric dit lidu va giai thuat 13 hoc phin co ban duge gidng day cho sinh
vién nganh. Pay la hoc phan sinh vién can hoc tp, 1am bai tap, xay dung phz’in mém t1én
may tinh vi vay viéc xay dung video trirc quan, sinh ddng, gidp sinh vién hidu bai 1a rit cén
thiét. - - T - - :

11. MUC TIEU BE TAI

D& tai x4y dung 24 video bai gidng twong Gng vai 45 tiét hoc caa sinh vién. M5i tiét
hoc duge ¢d dong gidng day @8 sinh vién c6 thé ndm duoc tdng thé ndi dung ciia bai hoc va
chuén bj bai trudc khi dén 16p.

12. POI TUONG, PHAM VINGHIEN CUU

12.1. Péi twong nghién ctru: Xay dung video bai giang cho hoc phén Chu tric dit liéu va giai

— Ithoat-. . _ L o




13. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU
13.1. Céich tiép can: Video s& bam sét vao d& cuong, bai gidng hoc phin

13.2. Phuong phép nghién ctin: Quay video va giang rén phin mém Power Point

14. NOI DUNG NGHIEN CUU VA TIEN PO TH{'C HIEN

14.1, N&i dung nghién ctru (M@ t& chi tiét nhitng ndi dung nghién citu ciia dé tai)

Chuong 1: M& ddu

Chuong 2: Thiét k& va phan tich

Chuong 3-P¢quy va giatthuit dequy

" 'Chirong 5: Danh sach moc Ho1i == — — T

Chuwong 4: Méng va danh sach

dhuung 6: éﬁy ) _
Chuong 7: Ly thuyét db thi

Churong 8: Sip xép
Chuong 9: Tim kiém

| 14.2. Tién d§ thue hign

, . : Thoi gian
ST | Cac ndi dung, cong viec San pham . gﬂ .. .
" (bt dau- Ngudi thue hién
T thue hién N S
i T ketthiae) |

| Ban thuyét minh va
du toan kinh phi cia
dé tai

X4y dung thuyét minh a8

tai 04/2022  { Nguyén Thi Huong

Xay dung cc file ball p, oo chidu | 052022 -

2 |gidng  trinh  chiéu Powerpoint 06/2022 Nguyén Thi Huong
Powerpoint cho mén hoc
Ghi hinh cac bai giang ‘ . 07/2022 — . )
d Nguyen T
3 | chwong 1.2 Video 08/2022 guyen Thi Huong
Ghi hinh cac bai gidng . 09/2022 — ¥ eeeir
4 chuong 3.4 Video 10/2022 Nguyén Thi Huong
5 | Chi hinh cdc bai glang | Video 11/2022 | Nguyén Thi Huong
chuwong 5,6
g |Chi hinh cdo bii giang Video 12/2022 | Nguy®n Thi Iuong
cnu‘()’ng l I _— - . -- - . —— e e =] - LTl . - _
7 Ghi hinh cdc bai glang Video 01/2023 Nguyén Thi Huong

chuong 8.9




Héu ky chinh sua ca ac video hoa s | Huo
.au ky chinh sua cac Cac vi .Eio hoan 02/2023 Nguyén Thi Huong
video thién

Quyén béo cao té)ng Nguyén Thi Huong

kbt 48 13 03/2023

9 | Viét bo cdo tdng két

15 SANPHAY

> Fl
A AT

Yéu can chat twong s&n pham

] ’ (md td chi tiét chat Tuong san
Stt T¢n sén pham SO lugng pham dat dwoe nhu néi dung,

r

b} ’ r k4 -
hinh thire _cdeo chitidu thong sé
RIRA- LAY G- cae- CRI-Hel; - THRORZ SO

oy thodn )

I | San phém khoa hoc (Céc cOng trinh khoa hoc s& duge cong b: séch, bai bao khoa hoc, ...)

..__.__I.._]-___ P U P O

Il | San phdm dao tgo (cir nhan, thac si, tién s, ...)

L= SRS | i
=D sGIugITg video:

- Bai giang bam sat P& cuong chi
Video bai giang hoc phin cu _ tiét hoc phin Chu tric dit lidu va
2.1 C 4 .,\g \g.,l pﬂ 24 video cre oy ﬂp i
tric dir liéu va giai thuit giai thuét.
- Chét lwong hinh anh va am
thanh dugce dam bao.

Il | San phém Gng dung

3.1

16. PHUONG THU'C CHUYEN GIAO KET QUA NGHIEN CUU VA BIA CHi UNG
DUNG

16.1. Phuong thire chuyén giao: B video bai giang s& dugc chuyén giao cho B4 mén Tin
hoc Céng Nghiép, Khoa Dién ti, trudng Pai hoe Ky thuit Cong nghiép.

16.2. Dia chi Gng dung: Trudong Pai hoe K¥ thudt Cong nghiép.
17. TAC PONG VA LOI iCH MANG LAI CUA KET QUA NGHIEN CUU
17.1. Dbi v6i linh vuc gido duc va dao tao:

- C6 thé str dung nhu c4c bai giang trong Do tao tryc tuyén, tir xa

- Sinh vién ¢6 thé hoc trén céc video theo thoi gian chd dong va khong gidi han 6
1an. Do d6 sinh vién c¢6 thé xem trude bai gidng va dén gid hoc trao doi, thao Iuin sdu hon
v&i gido vién.

— 1 17.2. i véilinh vue khoa hoc va cong nghé c6 lidnquan . .. . _

| 17:3-Déivoiphat triémkinh té-xa-hoi

17.4. D6i v6i td chire chi trl va cée co s& tng dung két qua nghién ctu




- Gop phén xay dung, hoan thién b hoc liéu phuc vu giang day / hoc tip trong Nha
truwong.

- Dam béo va ning cao chit luong dao tao trong Nha trudng trong bbi canh dich bénh
Covid-19.

- C6thé khai thée; si-dung phue vucho-cdng tic Plotaothxa—

18 KINH PHI THUC HIENPETAT —

| Fongkinhphi:5:400.000-VIND- - — - —— - —

Sug chit: Nam triéu bén trdm ngan ﬁnno chén.l

Ngay  thdng wndm 2022

Chii nhiém d? tai . PHONG TQT
A \
Nguyén Thi Hwong PGS.TS. Pham Thanh Long
HOI PONG KHOA KHOA PIEN TU - KT. HIEU TRUGNG

PGS.TS. Pao Huy Du




H PAI HOC THAI NGUYEN

TRUONG DAI HOC KY THUAT CONG NGHIEP
- DETATK A CONG NGm;' CAP TRUONG
o o XAY DYNG VIDEOBALGIANG — - | o
MON CAU TRUC DU LIEU VA GIAI THUAT :
Masb:T2022-VD37—

X4c nhén ciia td chirc chi tri Chii nhiém dé tai
KT HIEU TRUO’N G (ky, ho tén)

p A

/-_-.—

ThS. Nguyén Thi Herong

|

Thai Nguyén, thang 10 nim 2023




THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung:

- Tén dé tai: Xy dymg video bai giing mén Cau triic dit liéu va giai thudt

- _MEsdT2022 Vn‘mr

—rehuméméétai—ThS—Nguyeﬂ hi Huong
B - - . B ‘-Jl ALV OTR c
- Co quan chu tri: Truong Dai hoc K?Tl’mﬁrﬁmrgﬁrrghrepiif

- Thoi gian thue hién: Thang 3/2022 - /2023

2. Muyc tiéu: D¢ tai xay dyng 24 video bai giang. MOdi video dugc co dong glang
m— ——d&y -8 --—20-phit, thy ndi- dung cin trinh bay. dé sinh vién c6 thé nim durge ton ]
— thé ot dung cia bai-hoeva chuin bi baitredekhi déntop——— - — — - —|
3. Két qua nghién ciru: 24 video

4. San pham:
- San phém do tao: 24 video 1am tai 1iéu hoc tip cho sinh vién
- San phim khoa hoc:
- San phim ting dung;
5. Hiéu qui: Nang cao chét luong giang day va hoc tap hoc phin Cau tric dix

lidu va giai thuat

6. Kha ning ap dung va phweng thire chuyén giao két qua nghién ciru: ding
lam tai liéu hoc tap cho sinh vién khdi nganh K§ thuét
| Ngay  thang  ndm 2023
Chit nhiém d2 tai

(ky, ho tén)

e ————

Co quan chi tri

-~




GIOI THIEU

1. Ly do chon d¢ tai.

Hoc phin Ciu tric dit liéu va gidi thudt 1a hoc phin co s& dugc giang day cho

_ sinh vién khéi nganh k¥ thuat. Day 13 hoc phin sinh vién cin hoc tip, lam bai tap, xay

~ dyng phin mém trén may tinh vi viy viéc xAy dung video tryc quan, sinh dgng, gidp

” sinh vién hiéu bai 14 rit cin thiét, giup sinh vién c6 thé chii dong chuan bj bai hoc &

vién.

- ___ Bén canh d6, gidng vién co thé gidm thdi gian trinh bay 1y thuyet, ting cudng

huéng din thuc hinh, mé rong sé hrgng bai tap cho sinh vién, gitip sinb vién hiéu bai
hon.

2. Muc tiéu ciia dé tai

Muc tiéu ciia d& tai 13 x4y dung video bai giang cho hoc phan Céu tric dif ligu
va giai thuat




199 Dién giéi va bao vé cac két qua thyc hién bai tp ndp, 4
o bai kiém tra mdt cach khoa hoc, chuyén nghiép
M3 413 Xay dung chuong trinh tir thut toan "
o Phat trlen chuong trinh phan mem

4. M6 t4 tom tht hoe pham
phin trinh bay cacphlmgphaijgt_ao tac co s& trén timg cdu

T—Tm‘

tric di lidu, két hqp v6i viée phat trién tu duy gidi thust dé hinh thanh nén chuong

mﬁum sit dung 13 cac ngdn ngir ﬁmml

dm, Cau truc cay, Bo th1
- - —— 5. NG dungva ké hoach-thyre. hlenhoaphan theo- tuﬁn

C, C++ Cac khal mem cau trac du 11eu glal thuat Cac phuo‘ng phép thiét ké giai

NGt dung giang day:

| Modul hod trong viéc giai quyét bai
toan

- Tinh chinh titng budc

-Phén tich giai thudt

Néi dung hoc tdp.¢.nha.
- Hoc lai kién thic d3 dugce hoc

1.2.1

2.1.1

Tuin Noi dun (;IB(I:{ Tai li¢u hoc l;l;ll’o;;lf
: £ phgm tip, tham khio P hgc by
Chwong 1. Mé dau (3,0, 6) (ghi chil: $6 tiét hoc trén Giang, Thao
I6p/s6 tiét thi nghiém, thuc hanh/sé tiét tw hoc) ludn, Huong
dén bai tp
A. Noi dung gidng day - hoc tdp [11,[21.[3]
NGI dung gidng day:
L Giai thuat va cu trac dit liéu
. Chu triic dit lidu va cac van dé lién
quan
1. | Neonngir dién dat giai thujt 1.2.1
Céc cau hinh t6 hgp don gian.
NGI dung hoc tdp o nha:
L Hoc lai kién thirc d3 duoc hoc
| Tim hiéu thém céc thuit todn
B. Néi dung thuc hanh, thi nghiém: (néu Giang
_ _‘khong co ghi khong”) Khong -
Chuo’ng 2. Phin tich va thiét ke (3, 0, 6) (ghi chi: s6 -
tiét hoc trén 16p/s6 tiét thi nghiém, thuc hanh/sé tiét tu
hoc)
4. Noi dung gicing day - hoc tdp [11,121,[3] Gidng

B. Noi dung thuce hanh, thi nghiém: (néz,




A. Noi dung giang day - hoc tap
INGi dung giang day:

- Cac khai ni¢m co ban vé ciy

L Cay tdng quét, ciy nhj phan —

~INgi dung Foc fap‘ﬁ'_nh"a

[1],02),3]

Giang

= nUb‘ld.l mcu ull:[b Ua uuqu uuu

B. Nii dung thuc hanh, thi nghiém: (néu

- Yehidng co ghi “khiong”’) Khong -

9-11

YA
— D
b

hwong 7. Ly thuyet do thi (7,0 ,14)
-—(ghl—chu._so_tzet_hac_tren_lap/sg_tzet_tbl_nghmm,_m

hanh/sé tiét tu hoc)

12-13

A. Ngi dung gidng day - hoc tdp
Noi dung gidng day:
- Dinh nghia va cac khdi niém vé db
thi
- Cay va cay khung cua dd thi
NGi dung hoc tdp ¢ nha:

[11,(2].03]

Giang

L Hoc lai kién thire da duge hoe
B. Noi dung thuc hanh, thi nghiém: (néu

Vchéng co ghi “khong”) Khong

Chwong 8. Sip xép (3,0, 6)

|14-15

A. Noi dung giang day - hoc tdp
Ngi dung giang day:

- M6t s0 phuong phap s&p xép don gian
- Sap xep kiéu phan doan (Quick sort)

- Sap X€p kleu vun déng (Heap sort) -

- Sip xép kiéu hoa nhép

INGi dung hoc tdp ¢ nha:

| Hoc lai kién thire d3 duoc hoc

B. Noi dung thire hanh, thi nghiém. (néu
hong cé ghi “khong”) Khong

[11.[21,{3]

Giang

IChwong 9. Tim kiém (3, 0, 6)

A. Ngi dung gidng day - hoc tdp
Ngi dung glang day:

14-15

Tim kieém tidn tu

tQE\bb—l

[11,[2},[3]

Giang

=Timkiém-nhi-phén
- CAy nhi phén tim kiém

T
o = =




ban.
- Van dung cac ngdn ngit 14p trinh di hoc @8 trién khai
thudt todn thanh chuong trinh.

2 oo " [Phan tich hoat dong va két quéa cua cac thuat toan va -
Phan tich

1
chrong trinh. S
. -, INhAmxét vaduara két Tuan vé hiéu qué; d¢ phirc-tap
Danh gia 10
3 g cua cac thuft todn va chu ong trinh.
Sang tao D& xuat thudt todn cai tién cho bai todn cy thé 5

Ghi chit: Noi dung nay nham phuc vy xay dzmg cdu hoi kiem tra qud trink, Ngan hang

cdu héi thi. 32 thi két thilc hoc phan va ddanh gid két qua kiém tra hodc thi.

-n -m ~
8. Tailiéu-hoctap
1 " -l'

01 Ofoly odfe A
0.1 0acH, grao trinh uul-nh

e —————82_Sdch-tham khdo:-

1. D4 Xuédn Loi; Cau tric dit liéu va giai thudt;NXB Khoa hoc k§ thuat 1996

- —1-Nguyén Thi Huong,ﬁlao ttmh chu truadmheu \L&LglaLthuat, I\_TXB Khoa hoc ky
thuét 2010

2. Pham Vin At, C++ va lép trinh hudng d6i trgng, NXB Khoa hoc va k¥ thudt 1999.

9. Phy trach] hanhan

- B4 mén: Tin hgoe Cong nghiép
- Giang vién gidng day chinh:(Yéu cdu méi HP phdi bé tri toi thiéu tir 02 gidng
vién gidng day chinh).
1. ThS. Nguyen Thi Huong Email:huongktpm@tnut.edu.vn

2. ThS. BQ Duy Cbp Email:duycop@tnut.edu.vn
1. ThS. Tran Thi Ngoc Linh Email:tranngoclinh@tnut.edu.vn

10. Phé duyét
Truwing khoa Truéng Bo mén Dai dién nhém Bién soan

PGS. TS. Dio HuyDu  TS.Nguyfn Tuén Linh  ThS. Nguyén Thi Hwong

3. ThS. Ping Thi Hién Email:dangthihien@tnut.edu.vn

4. ThS. Tran Thi Ngoc Linh Email:tranngoclinh@tnut.edu.vn
5. ThS. Tran Thi Thanh Email:tranthithanh@tnut.edu.vn

6. ThS. D8 Duy Cép Email:duycop@tnut.edu.vn

1.2. Poi twgng sir dung

Video bai giang s& dugc st dung 1am tai liéu giang day cho céc Thay, co
ctra bo Mo va Tam tarliéu hoc tip cho toan bd sinh-vi€én khéinganh k¥ thuat.




CHUONG 2: TRIEN KHAI THYC HIEN

2.1. Phuong phap trién khai

___#S6 lugng video: Péi vdi hoc phin Ciu tric dit lidu va gidi thudt, viée xay
—ﬁ——dungwﬂtdeo_duoc bam_sat_thﬂogceugau_cuaﬂg_c;mg mén hoc. Tuy nhién, mbi

video khdng xiy dung theo toan bd tiét hoc, ma lya chon nhitng ndi dung trong
tAm nhét d& x4y dung video. S6 lugng video ciia hoc phén ndy 1a 24 video ¢6 d6
dai tir 08 — 20 phut.

e Bd cuc video: Moi video sé dien giai ve mot noi dung riéng toong ung voi

chinh:

> Lv_thu;gt - Giang vién giang bai trén file PowerPomnt
> Bai tip vé& nha: bén canh viéc hiéu duge ly thuyét, bibt cach viétma
1énh theo huéng din cta gidng vién, sinh vién con cin biét ung dung cac ndi
T dung da hoc dé Laim bai t4p. CAc bai tap vé nha duoc duara sat voimgidung hoc,
gitip sinh vién hidu hon vé nhitng ndi dung da hoc.
e N§i dung video: Bam sat ¢& cuong mén hoc

2.2, Céng cu thue hién
P4 tridn khai xay dung d8 tai

- Bai giang dugc xay dung ‘Lrén*PUp’erPDinﬁﬂ’l’ﬁfbawgémftoénfbéfnéifdung—ﬂ——f
giang day cua hoc phin, |

- Viéc chinh sira ndi dung video dugc thuc hién qua Video Editor: Déy la phén
mém dugc cung clp sin béi Windows, kha dé st dung va diy du chic ning dé
chinh stra video.

2.3. Phin bb s6 lIrgng video

Ngi dung | Tén video BG. =~ . : _ N¢i dung video . Thoi lweng | Danh |
dé cwong (phit) gia
chi tiét
Chuong 1. | Bai giang Chuong I: MO DAU 10p
MG PAU | Video Chuongl CTDL&G | 1. Giai thudt va cdu tric
T_Nguyen Thi Huong dir liéu

2. Cau tric dir ligu va
cac van dé lién quan
3 Ngbn ngir dien dat giai

thuat
- Chwong 2| Bai-giang Chuong Il: THIET KE | 7-1Sphat | = | __
THIET | Video Chu0n22 1 CTDL | VA PHAN TiCH mbi video
KE VA | &GT Nguyen Thi Huong 1. Tir bai toan dén
PHAN Bai giang chuong trinh

10




Bai giang
Video Chuong6.5_CTDL
&GT Nguyen Thi Huong
Chuong 7. | Bai giang Chuong VII: LY | 820 phut
LY Video Chuong7 1I_CTDL— [ THUYET PO-THI mbi-video
THUYET | &GT Nguyen Thi Huong | 1. Binh nghia va cac
pO THI | Bai giang khai niém vé d6 thi
o Video Chuong7.2_CTDL | 2. D thi v6 hudng, ¢d
’ &GT Nguyen Thi Huong thi c6 hudng
Ba,i_g_ian,gi_l_ﬂumlg di, chu trinh
Vide o_ChucngJé:GfllDL—_Bo_thJ_hen_thon g
&GT_Nguyen Thi Huong | 4. Cay va cay khung cua
— —-| Bai-giang— —— - — Y (X S (S
- Video._Chuong7. éLCIDL_ ___' - ) o )
R &GT Nguyen Thi Huong
Chuong 8. | Bai giang video_chuong | Chuong VIIL: SAP XEP | 8-20 phut
_ __IsApXEP |81 CTDL&GT Nguyen | 1. Thult toén lya chon mbi video
Thi Huong “Sclection sort”
Bai giang video_chuong 2. Thuét todn che¢n
8.2 CTDL&GT_Nguyen “Insertion sort”
Thi Huong 3. Thuét todn ndi
Bai giang video_chuong bot“Buble sort”
8.3 CTDL&GT Nguyen |4. Thuat todn sip xép
Thi Huong vun déng “Heap sort”
. 5. 7Thu$,tftoénfs§.pﬂxé S S
nhanh “Quick sort” -
Chuong 9. | Bai giang Chuong IX: TIM KIEM 10p
TIiM Video Chuong9 CTDL&G 1. Datvin g8
KIEM T Nguyen Thi Huong 2. Tim _klem tuln tur
3. Tim kiém nhi
phan
Téng s6 24 video

12




CHUONG 4: KET LUAN
4.1. Két luin

P taixay dyng video bai giang cho hoc phin Chu tric dit liéu la mot dé

a0
<av;

tai-trin-khai-theo @3t hing-efia-nhd-trudng. Dé tdi nay ¢ tinh-ing dung

moén va hoan thién dé¢ tai.

. A2.Huéngphat trifnciaddthi . .

Hoan thién, chinh sira chét lrong video cho t6t hon. Bb sung thém cac ndi

dung—vé—Wﬂfd,—Exeel,—Pewer—Pei-nt,—n-geai—ra—eﬁng—béﬁung—t-hém—video—huéngdﬁn
cac bai tip mo réng cho sinh vién.

14




BAI GIANG

GIAI THUAT -_

* Hai yéu to tao nén mot chu’o‘ng trlnh may tmh
—~ Cautrac d ligu -

- Giai thuat
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ITGTaiThuatVTcauimcﬁwlreLr -
—— ~Giar thuat Gstatement%) | :
Giat N

4']/\111"'\\4' 1 - ?ﬂ al 2 -+
hanann<ac

frantd
"
[
-
rQ
o
F_
Yo 2
C.)

AL

9

e

P~
)

1.2 Cac tinh chat ctia thuat toan

‘s Nhdp (input): Cac thudt gidi ¢ céc gia tri nh3p (input I
values) tr mot tip hop nhat dinh nao dé.

« Xuét (output): T moi tap hop cac gid tri dugc nhap mot
thuat todn thuong tao ra nhitng gia tri xuat (output
values) thudc mdt tap hop nhat dinh nao dé thé hién 16i
giai cho bai toan.

.« Tinh xde dinh (definiteness): Cic budc trong thudt todn phai.
- ———chinh-xacrdoran 8-




- KHOA DIEN TU S

~Gial thuét tlIIllVlaX(A n )
Input: Mang 4, ,qom 7 80 nguyé

.’
Output; Gia tri Ién nhat'cu nad

A v NV - g e '

___ - Max%A[_O]______ L — U
fOI’ | 1 tO n— 1do - | -
if Ali}>Maxthen ——

Max <« A[i]
return Max :

KHOA DIEN TU' A

" Dién dat giai thuat

Cac nut bidu dién giai thuat bang so d6 khoi

f.i% thao tdc:

. NGt didu khién:trong d6 ghi didu kién ¢an kiém tra
trong qua trinh tinh toan.

D Nut khéi dau két thic:




KHOA DIEN TU' 2

1. delta = b? - 4*a*c
o 2. if delta>0then
begin

x1 := (-b - sqrt(delta)) / (2%a);

| x2:=(btsort(defta)) /(2*a);

Xuat két qua: phuong trinh ¢6 hai nghiém la x1 va x2;

end -
3. esle if delta = 0 then
Xuat k&t qua: phuong trinh ¢ nghiém kép 1a -b /
(2*a)
4. else { truong hop delta < 0}
Xudt két qua: phuong trinh v6 nghiém;




TRUCHNG DAT HOT KY

THUAT CONG moRIES - KHOA DIEN TU 6N

CHUONG 2;

~ THIET KE GIAI THUAT
~ Module hod va viéc gJanlLyeIhaLtQaL B

,f‘

uc;u Lhucu, chia d ;1,3 tri \dL vide-cong uer) |
“Pé thirc 11EN C nen thuat ne‘ty, tmI‘UTTgTSU——‘ ) |
“—~  ~~haicach thlet kK& ————

1. T trén xudng (Top—Down Des1gn)

2. Tinhchinh ttmgbudc

/ U DAL HIOT Y THUAT CONG NG 7
2 \ - — [ = | I
- — N7
% | CHUONG 2: e
. >
R N e . A, S _

Vi du: Bai toan sép xép mot diy n so,
theo thu tfur tang dan .
« Chon s bé nhit trong n s6 de Vao vl
tri thr 1
e Chon sb bé nhit trong n-1 s6 con lai
dé vao vi tri thir 2

nhét trong 2 so con lai d‘e_"
1




PHAN TiCH GIAI THUAT
— Khi i thuat dugc xay dung, hang 10a —-—
a _

)

veu cé,.,l. atr

4

* Yéu cau vé tinh dung dan cua g1a1 thuat
- +Tinh don glan cua giai thuat.
« Yéu ciu vé khong gian :

* Yéu cau vé thoi gian :

Giéii quyét béi toan
* Phai dung trude viéc lya chon giai thuat
nao ?
e Dwra trén co SO nao dé lwa chon ?




 KHOADIEN TU 68N

D&phu:ciapxuaihuatﬂmn

WWWMMM%—.
~th&i gian va khong gian dé thyc hién thudttoén. |

__ we_c_du‘o’c
. Trong phan nay chung ta chi d& cap dén do phu’c tap

vé thoi gian cla thuat toan.

{WWCHUONGZ

D{ phirc tap ciia thuat toan |

DO phirctap thoi gian cua thuat toan dwa -
vao sO lvong thao tac dwoc st dung
trong thuat toan va s luvgng thao tac nay
phu thudc vao cd (size) cua dir liéu nhap.

*Ta con goi d6 phurc tap thoi gian cua
. .thuat toan la dé phirc tap tinh-toan. .
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BOPHUCTAPCUAT{UATTOAN

A Trorrg thuat toan neu*ta*xem thot glan |
thirc_hien thuit toan 1a s6 1An thue hi€én- |

phép so sanh hay phép gan thi thoi glan
~ thuc hién thuét toan trong truong hop xan — |
nhat la:

i(n)=1+2%@n:1) e

R G DAY O 07 THURT COn G e
\ i : : :
% | CHUONG 2:
|
. . R o ) nr I

PO PHUC TAP CUA THUAT TOAN

Thdi gian thuc hién thuit toan trong truong hop tbt
nhat la:
T(n)=1+ (n-1)=n.

KV hi¢u O
Vi du 2: Panh gia d6 phirc tap (thoi gian) cua thudt
toan tim kiém fuyén tinh

_ Tho glamthughwn thuét toan trong truong h tot |
~__nhatla: 0Q). X S0P




s

" KHOA DIEN TU 6888

I
UA

huat todn can phai thoa mén 3 tinh chat

~ « Tinh httu han.

r

A- PPV
i Xac G

-~ e Tinphdongdén

Noi dung:
Khai niém dé quy
Giai thuat va chuong trinh d¢ quy
Thiét ké giai thuat dé quy
Uu nhuoc diém cua dé quy
M ot s0.dang giai thuat de quy

i =
Ma% \M




Z2R\, 7 [C1G DAT HOC KY THUAT CONG NGHIEP

.. G“ﬁfthﬁﬁe quy S - 1

SubartoanT-duocthie hi

_giai cia bai todn T * ¢6 dang gibng T 12

pigaidequy =
Giai thuat tuong l’mg voi 101 gia1 nhu

vay goi la giai thuat de quy.
« Ham d€ quy

KHOA DIEN TU 68N

CHU’O’NGB DE ) UI
VA GIAI THUA

Giai thuét
Vi du: Xét bai toa

de
n ti

m

u
(r]nét){u’ trong quyén tir dién:

If (tw dién Ia mot trang)
tim tir trong trang nay
else {
M@ tor dién vao trang glwa

. Xac dinh xem ndra nao cla tir dién chira tlr can
im;

if (t&r d6 ndm & nlra trwéc)
__tim tlr d6 & ntva trudc
else tim tir d6 & nra sau.




Vi du 1 : Ham Fact(n) tinh s6 hang n cia

day n!, dinh nghia nhu sau: | |

fact. =
acty=1 .
fact, =n™facty, (n>= )

-~ longint Fact(intn) - — - -~~~ -~ — -

Vi du 2: Tinh s6 hang thit n cua day Fibonaci
“duoc dinh nghia nhu sau: o

f, =1,=1;
fn T fl’l- n-2 9 (n>]‘)
int Fibo(int n)
{
if(n<2)
return’1 ;

else

1 eturn(Fibo(n-1) +Fibo(n-2)) s~
}




B\ T7LONG DAL HOC KT THUAT NGHIER . KHOADIEN TU S8

Ut diém cua dé quy

°Sangsuca . dé hiéu, néu o ban chat Van ae

o Tiet kiem thoi gian hi€n ['u.rtfmarng:r R

- ‘- - ...l.-.'---.-.

‘Nhuoc dlem cua d¢ quy

-+ Ton nhleu b6 nhé, thoi gian thye thilau -
« MOt s6 bai toan khong c6 101 giai d€ quy

Mot so bai toan giai

m > =

‘bang giai thuat de qui

dién hinh




Uil coNG NGHIER . KHOADIENTU e

CHU’O’NG 3: DE UI

- Bai- teépfth_épfﬂ‘a_ﬂéi | ]

Chuyén tu: Asang C

*Truong hopn>-
— - ------ehuyen n—l)d~ atrAsangB,C - - -

Lhuyen diantr Asang C
Chuyén (n—l) dia ttr Bsang C, A
lam trung g1an ok

Bal toan tha
A - C, B trung gian
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~Baitoan ftﬁapL

B = C (A trung gian)

AC 7
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4 171 c ” I I yo [ .Y

Manﬁ&met taprhefp ¢ thrtwgom
motso codinhcdc phan to

Moi phan t& cla mang ngoai gla tri

(|n_fcr) conduoc dictreng béi-chisé dé -
biéu hién th( tu cda né trong mang. Co

mang 1 chiéu, 2, 3 chiéu...n chiéu.

Danh sach

E mot tap ¢ th( ty nhung bao gom
mot s6 bién déng cac phan tir. Phép bo
sung va loai bd moét phan t& la phép
thudng xuyén tac dong 1én danh sach.

 ___Mét.danh sdch ma quan hé lan can gitta
" cac phan tlr dugc hién thira goiladanh——

s n’ ’
R, -— . e
P —— q;{“:g i:k
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p.an o afi {(I<=i<=n gmemummayi

) ___th|__no sé du’dc lwu trlr trong cn tu
—may-—ké-tiép-nhau(lwu trir k& tiép-— -
Sequential storange allocation)

Al A2 |... An

- CH UONG 4

LO: dia chi goc (13 dia chi cba tir mdy dau
tién trong mién nhd ké ti€p dung dé luu

trir véc to')
Dia chi ai s& dwgec tinh bai:
Loc(ai) =LO + c*(i-1)
F(i)=c*(i-1) goi la ham djachi
(addressfunctlon)
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KHOA DIEN TU A

Gid st xét bai todn tinh da thlic cua x, v:
chang han cdng 2 da thac (hay trir, nhan
chia....)




AN 12| TG DAT HOC KY TH! J T CON

SO mi cua da thu‘c bi han che b&i cap cua

trong pham vi hep

A — o — — — — —

" Ma tran biéu dién nhiéu phan tr 0 gay ra su
Iang phi bd nhd. Goi la ma tran thua.

4.3 Lwu trir ké tiép cua d/s tuyén tinh

Do s& phan tr cla d/s tuyén tinh thu’dng blen
ddng nén viéc lwu trir chi dam bdo dugc néu
bict duoc m = max (n), (n- kich thuwdc d/s).
Gay lang ph| bd nhd vi ¢6 hién tuong “Gilr cho
dé day” ma khong dung toi




A

———Trcon tré, tro-téi-di bién doi khi

~ stack hoat dong

: L

-~

3o ra Khoi stack

Q)

: 21— Khitoaibo1pn
~— Tting 1 :Khithém mot phan ti vao Stat

7=0: Khi stackréng R
Const MaxStack=?" o

Type ltem=?

QQ
Q)
@)
W
—r
Q)
@)
~

(lwu triv

4.4.2 Luu tri¥ stack bdng mang
ké tiép)
CS thé luu trir Stack bang mot véc 1o lwu
trit S, gom n phan tr nha ké tiep
Stack=array[0..l\/lax5tack] of item;
. Top=b;
Top= MaxStack;
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Hri

pe

~ Cacthaotacco bf-rrrt'rérrStack'

~ Stack: khoi ta&Stacluong —

+1S] r)uﬂe ra Stackrong?- -~ —

- IsFull: kiém tra Stack day ?

«Push: them 1 phan-tévao-dinh -

__Stack, c6 thé lam Stack day
*Pop: Iay ra 1 phan t& t&r dinh
Stack, co thé lam Stack rong

KHOA DIEN TU R

T4 chirc Stack theo kiéu danh
sach dac | "

]
Stack T T T Thtek Slack .
Thao tc Push Thao tac Pop
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- Kiém tra Stack day o

boolean IsFuli()

{

return true; // Stack day
return false; // Stack chuwa day

}

O if(SIKTop == StkMax-1) T

g eaifaNG a0 N7
! CHUONG 4 W
) ) . . Y o ] N 4

Thém mot phan twr vao Stack

boolean Push(int newitem)

if (IsFull())
return false;
/| Stack day, khéng thém vao dwoc
o StkTop++ |
- StkArr[StkTop] *newﬂem S —
return true; // Thém thanh cbng
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 nhidu phan tr co t Tl'j?tL_P o

e Ilaat ﬁ'\aﬁﬁl thES O :ﬂ? iqlé\i o
 trvéce - Ra trwdc” ( FIFO Flrst
- ——rrr First O ut)—-—- I ——
'k

CHUONG4

Cau truc cla Queue

*Ding 1 mang (QArray) dé chra cac
phan to

- Dung 1 s nguyén (QMax) dé Iwu sb6
phan to ton da trong hang doi

. Dung 2 50 nguyén (QFront, QRear) dé
xac dinh vi tr| Pau, Cudi hang doi

. Dung 1 so nguyén (QNumItems) dé
lwu sé_phan tir hién co trong hang doi
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W(h—”bao I““ Queue

M&u&hua&aapbaniwkm

.~ —nguyén(nty ——

private int [| QArray;
CorivateintQMax.

private-int QNumltems;

private int QFront;

private int QRear; <

Khai bao I&¥p Queue
// Kh&i tao Queue chira cac phan tir
kieu nguyén (int)
public Queue(int size) {
QArray = new int[size];
QMax = size;
— QFront=Qrear= -1;// Queue r6ng -

QNumItems =0;// chwa c6 phan to




KHOA DIEN TU T

Themf1 p‘tﬁ‘m tuuaoﬂugue

boolean Append(int newitem) ——

it (IsFull()) return false;
o 1/Queue day, khong-thém- vae—duieu f

QArray[q.QRear] = newitem;

/| thém phan t& vao cubi Queue
QNumltems++;
return true; // Thém thanh cong 4z

KHOA DIEN TU' /SN

CHUONG 4

th'gggcezlé'y ra 1 phan tir & dau Queue
boolean Take(int itemout)
(if (ISEmpty()) return false; / Queue réng, khong léy ra

duoc
itemout = QArray[QFront]; // Ay phan t& dau ra
QFront++;
QNumltems--;

- if (QFront==QMax) // néu di hét mang ..

 QFront=QRear=-1://... quay tr& vé dau mang

return true; // lay thanh cong
1

J




AN TRUONG DAL HOC KV THUAT CONG NGHIEP ~ KHOADIEN TU 4B

%'CHUGNG5
DAl\lH__ SACH  _

)]

— phan tif _.(hOIlgTI&ﬁT heﬂwa nhau tro-ng—-b—é—f-_j
nhé, ma dung lién két dé moc ndi véi

tir phur mng, nhung o6 sukhéc bigt ki cde—

J
|
|
!

>
l

nhau.

LAT v KHOA DIEN TU ,

( —
,DAI%H SA_C_H

Khdi niém vé danh sdch méc noi )

-Danh sdch moc ndi (linked hst) 12 mot cau
truc dit 11éu bao gom mot nhém cac nut (nodes)
tao thanh mot chudi. Thong thuong moi nut
gom dit liéu (data) 6 nut d6 va tham chiéu
_ (reference) d dén nut ké tiép trong chudi.




SUAT CONG NGHIER

Phan lga d h qach moc noi

~— 1. Danh sich méc noi &om(smg}e%nﬂe listy

_‘*mmt\,ouv ¢ - lists)

‘3. Danh sach mo¢ nﬁ ong (Clrculary
- Linked List) - I

, DANH SACH
OC NOI list

| IDanh sach méc ndi dO'n la danh sach ¢6 nhidu nit
moéc nbi don lai v6i nhau
=Nt ciia danh sach gom:
1. Mot sb tir may ké tiép nhau
2. Nt ¢6 thé nim & vi tri bét
ky trong bd nhé
""——'5 Mbinit chira nhimg thong - -
fin mg vo1 mot phan tir va
dia chi phan tir ding sau

Node = [Node = Nodejé? Node! i




RUGNG DAL HOC KY THUAT CON 1 NGHIET

- DANH SlACH

|

"" CHUO’NG 5

"Neu danh sach rong th1 cho L bang nut do do.

~__ node *tg—taonut(a), |
else 1nsert_cu01(tg), /] else

insert_dau(tg);

_ KHoA DIEN TU Y

DANH_ SACHJ

% Thém mdt nut vao cudi danh 'sach

void insert_cuoi(node *p)// them mot nut p vao CUOI
danh sach

{
node *tg;
| S
_ while (tg->link!=NULL) tg=tg->link; -
tg->link=p;
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. DANH

** X 6a mot nat & dau danh sach

void delete_dau()// xoa mot nut o dau danh sach

{
0
if (L==NULL) cout<<"Danh sach rong";
o , UlSU , - . _ . I 1
L=L->link;
j
}

KHOA DIEN TU

Chuy:

Chi ¢6 phin tir dau tién duoc truy cip truc tiép,
cac phan ti khac chi dugce truy nhip sau khi truy
nhép phan tir trude nd
Tén bd nhé vi c6 thém trudng LINK & mdi nit dé
lwu trix dia chi tiép theo




@ CHUONG 5
., DANH SACH
"MOC NOI (link li

iy
S
ey
X
N7
D, -

o1

“node *taonut(mt x)//tao nut co gia tr1 X

f
U
_. node *pp=new node()
T pp>info=x; )
pp->1ptr—NULL
pp—=rptr=NULL;
return pp;
)

2. Bo sung mot nut vao cum/dau danh sach

~ &Néu danh sich rong thi cho L bang nit dé. Néu
khong thi thém nut doé vao cudi/dau

node *tg=taonut(a);

if (R==NULL)
{L=tg;

R=tg;}

—elseinsert_cuoi(tg); //else
insert _dau(tg);




@ CHUONG 5
ANH SACH
—— Moc NOI (link list).

D Xoa ha mot N nut 0 cuoi danﬂ sach

- void delete_cuoi()//xoa mot nut o cuoi danh sach

{ e _
- ——— node-*tg; .
" if (R==NULL) cout<<'"Danh sach rong"';
- ~else ' ' T
{ o | _
=R->1ptr;
delete(R->rptr); _
R->rptr=NULL;
) <

KHOA PIEN TU /00N

CHUONGSﬁH”%a

M6C

“*Xo6a mot nut & dau danh sach
void delete dau()// xoa mot nut o dau danh sach

{
if (R==NULL) cout<<"Danh sach rong";
else
{
L=L->rmptr;
~ delete(L->Iptr);
 L->lpt=NULL;
}
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Nhw vay da thlrc: )
\ A(x) = 4x19 — 2x3 + 6 s& duoc biéu dién boi:

B 4+ 10| 2| 3

Con da thuc:
B(x) = - 6x10 + 8x5 + 2x3 + 5x, s& c6 dang

B
AN
Ng

- -_Phép- cgnguﬂale’fathuc Tné,y. sécho: . . . ... T,
C(x)=A(x) +B(x)=-219+8x°+5x + 6 -

N

.—ﬂﬂ-——ﬂn-—ﬂm
B b LT C Y THUAT CONG NCHIER KHOA DIEN TU'

R roc hét can phai thay rang dé thwc hién A(x) véi B(x) ta™>
phai tim dén tirng s6 hang cla da thirc d6, nghia la phai
dung hai bién trd p va q de duyét qua hai danh sach twong
ong voi A(x) va B(x) trong qua trinh tim nay.

<Ta s& thay c6 nhitng tinh hudng sau:
a,EXP(p) = EXP(q) ta sé& phai thic hién cong gia tri

. s

COEF & - hajnut do, neu gia tri tong khac khéng thi phai tao
ra nGt mai thé hién s6 hang tong d6 va gan vao danh sach
ng vai C(x).
b, Néu EXP(p) > EXP(a) (hodc ngwoec lai thi cling
1&0’;\9 tw): phai sao chép nut p va gan vao danh sach cua
X).
¢, Néu mét danh sach két thuc trwéc phan con lai cua
danh sach kia sé& dwoc sao chép va gan dan vao danh sach
*M5i TAn mot hut moi dwro'c tao ra déu phai gan vao “dudi”
cGa C. Nhw vay phai thuong xuyén nam dugc nit qudi nay

bang-métcontro d.

zp”‘k -;:u
A~
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[0C4 hai loai Danh sch lién két don (Singly Linked
— LLSt) \za danhsachi@et kep (Doubly Linked

danh sach

~—— lienkétvong -
. Eﬂmfﬁﬁmﬁmmg o

i

& Uu diém:

o Giup cho viéc truy nhép vao cac node
dugc linh hoat hon (vi node nao cling
¢6 thé coi 1a node dau tién va con tré L
trd tGi node nao ciling dugc )

+ Phép ghép, tach cling ¢ nhitng thuan
loi nhat dinh




CTRUSGING BAT HOC KV Th upmu: NGHIEP B : KHOADIENTU

. < . o ~ % x
e an gidi thuat bo sung mot
— fttlt Va&‘fhe‘hﬂ nut dau tién cdamdt danh
; \ Y “niit-ddu-danh sdch”> - -

tro bod HEAU

“node *pp=new node()
pp—>1nfo=x;
pp->link=HEAD->link;

HEAD->link=pp;

10/11/2023 1; @ S

’:’Nhllf ta da biét déi V(?i stack viéc truy nhap
déu thuc hién & mot dau (dinh)
“Chang han véi danh sach noi don trd bsi L

thi ¢co the coi L nhu con tr6 trd td1 dinh
stack.

< B6 sung mot nut vao stack chinh la bo sung
mot nut vao thanh nut dau tién cua danh
~—sdach; toai bé mot nut ra khoi stack chinh la -
loai bo nut dau tién cua danh sidch dang tto —

1«&'
DAVA

=

o ~ )
L




KHOA DIEN TU' 4 r

Lr .
we w

'h_.—

4DHHgCGH tr6 doi hoi bo nlaphu(ténbé_‘p”

0).

o iDanlLsaclLlrlen_ngt ong cho phép truy |
héap truc fiep.

fT‘J'( N " . * A~ A
51 + -]
»—Tonthoigian-cho-viee-duyet-va b1en dm——-—

KHOA DIEN TU /6

Muc tiéu

Trang bi cho sinh vién cac khai niem
va (’ng dung cay

Cai dat va thuc hién cac phép toan
trén cdy, dac biét la cac phép toan
trén cay nhi phan nhi phan tim kiém.
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%5 CHUONG 6 _ A

B Eie“LLa T- erLcay | -

A
f\
LA~ I

Cac thuat ngir

* B4c clia nut va béc cua cay . H
Nat A: bsc 3, natCbac1 . |
Bac cua cay: 3 A F .|

«Nutgéc, Nutlavanatnhdanh lHH HH H R

« NUt cha (Parent), nut con-'_Li ﬁ

~ (children) |

A‘lﬁz
-, A




TRUGNG DA HOC KY THUAT C

ONG NGHIEP -~ . KHOA DIEN TU' A

TCHUONG 6 ~

e TO tién (ancestors) cua

- Afﬁrenﬂcu*&nu J

motnut e

*Con chau (Descendant)

cuamotnut:_. .

Con chau cua B

e Cac con cua cung mot
cha goi 1a anh em ruét
(siblings)

KHOA DIEN TU /S

Cay co6 thwr t va Rirng
» Cay co thr ty (ordered tree)
- Mot cay goi la c6 ther tw khi ta thay doi
vi tri chia cac cay con, ta nhan duwoc
mot cay moi
* Rirng (forest)
 Tap hop hiru han cac cay phan biét

«Néu bd di nut goc ciia mét cay, ta sé

thu duwoc mot ring gom nhiéu cay

ohan biét
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CHUONG 6 A

- Tmhﬁhatcuua y nhi phan. o

Gt t8i da mirc i trong cay 21 1

)>

v e Wy

se’m Gt t6i da trong cay 12 2'1-1 (hchiducaoctiacdy) — . -~ —

[T Chiéucaocuacay h=>

_log,N (N.lg s@ niit trong cdy).

~Céac nat rng voi cac murc tror more cu0| déu dat toi da,
o muc cu0| cac nut déu dat vé phia tral
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CHUONG 6

T6 chirc lwu triv-eay nhi phan
. $u’ dung mang mot chiéu uu*u trir ké tlep)
. Danh sb the tw tr gbc, tai méi mirc, danh

WM thdp — |

dén'mirc cao
~—Sirdunglién- ket(Lu‘u tritlienkét)———

« Quénly cay thdng qua nut goc (rooty

« M6i nut cap phat dong, bao gom dtr liéu va
hai lién két pLeft, pRight, lién két toi cay con
trai va cay con phai

« NUt la c6 hai lién két trai phai déu rong

KHOA DIEN TU /5N

Lwu trir ké tiep cay nhi phan
« Con clia nut thi i 1a nut thu 2i+ 1va 2i+2
e Cha cda nut th& j 13 nat [(j-1)/2]

V[1] V2] Vi3] V[4 Vi5] V[6
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wNGHIER KHOADIE‘N.TU £

~— Cau truc cua nut
~ Class Node {
int Data;

*Ngd%pLeﬂ,—Mlén—kéf dén nuat con trai E |
) Node pRight; /7Tién két dén nat con phai

'"**’F — S o
“Node root =NULL; //goc clacdy ~ - o

pLeft | Dafa’| pRight / N

N o i A MO 0 TREGAT CORG Mo = T R
‘ “ G EAU A AN A LU U N R B I EPLE I L AT I LR P ) T fr ':m \\._&

Phép duyét cay nhi phan
*Dinh nghia .

|la phep xt ly cac nut trén cay,
moi nGt mot lan

« Duyét cay theo thu ty trudc
(preorder)

—eDuyét cdy theo thir ty gilra (inorder). .

e DuvAt civ theo thir tuy sau (postorder)
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~ Duyét cay theo thirtwgitra
* Duyét cay theo thit ty giira (LNR)

* Duyét cay con frai theo thir ty glwa '
« Tham gbc

v—Du;LeI_Qav con _phai theo thir tw gitra

Duyét cay theo thir tw gilra
void inorder(Node root)

{

if (root = NULL) {
inorder(root.plLeft);
In ra: root.data;
indorder(root.pRight);
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ke

i l — A .

Cay nhij phan tim kiém

* Khai bao cay -
Class BSTNode {
int Data;
BSTNode pLeft; //con trd dén nat con trai

BSTNode pRight; //con tré dén nit con
phai

e

KHOA DIEN TU 688\

J
BSTNode root = NULL; //gbc clia cay

e
S
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Thérmmotpran wrvao cay Ting priar U

T klém - oot

~+ Thém vao phan tlr cé khdax

TAm X= 50

nem mot phan T vao cay nhi phan tim
‘lqémsert(int X, BST_Node root)
{ if (root==NULL)

{  root=new BSTreeNode ;
if (root==NULL)

return -1; // Khéng thé cép phat bg nho

else

{

rootData= X~ - -
root.pleft = root pRight = NULL;
return 1; // Thém vao thanh cong

. ,}, e e o
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CHUONG 6

 KHOA DIEN TU /g

Y o r F

noa X

~ BSTNode Find(int X, BSTNode root)
" {if( root == NULL)

Fonpeeny w1 |
TELWITINULL,

if { X < root.data)
___return-Find{_X, root.pLeft );

return Find( X, root.pRight );
else

return root;

KHOA BIEN TU 4

Tim mot nut cé khéa X
« Tim nuUt cé khda X, khdng dung dé qui

BTSNode Find2(int X, BTSNode root)
{

BTSNode p = root;

while (p != NULL)

{

if(X == p.data) return p;
else

_if(x < p.data) p = p.pLeft;

else

p = p.pRight;
}

return NULLS

—— }_7__ — e =
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. XéamotnutcékhéaXtréncayBST |

~ «Xbéamoét nit cé khda X trén cay BST, ¢ ba trwong = |

hop: '

» Nt cé khéa X chi cé 1 con (trai hoéc phai).

T Noteokhoa Xeodica 2con . .

KHOA DIEN TU /465988

CHUONG 6

X6a mot nut co khoa X
Trudng hop 1 :Nut c6 khda X trén cay
- BST la nut la:

Pon gian : Xoa
nut X, vi no
khong moc ndi | gxn
dén nut nao khac )&

7
il
TR
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Cay T priar urnT KEen T (D Tdry Searcit 1Tee—

P g, m———

bo [g _ |
——intDélete(-int X, BSTNode root)— e —— |
{BSTNode p;

~if ( root == NULL)

. A X A - o
F]

else

— if(X<root.Data) // xoa trén cdy con trdi
return Delete( X, root.pLeft };

else

if ( X > root.Data ) // xda trén cdy con phai
retrurn Delete( X, root.pRight });

else //tim ra nGt cén xéa {2

CHUONG 6

Cay
if { toot.plLeft && root.pRight ) // Co6 hai con
{ p = FindMax(root.pLeft); //tim nat c6 khda 16n nhét trén con trai-

root.Data = p.Data; -
return Delete(root.Data, root.pLeft);
}
else // cé mét con hodic khéng co con
{ p=root;
if { root.pLeft == NULL ) // xu Iy nhu khéng c6 con
root = root.pRight;
else if-(root.pRight==NULL) . . . o

- — Eamt =— .
root=-root pL%ft, — R e _
p =null;
1 paendet tempn 4
ettt tpo—mm—mm————mMmM@M@M@8M MM
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KHOA DIEN TU S

Cay tong quat

* Pinh nghia
« Cay m phan la cdy ma moi mit ¢6 t6i dam
nuat con (cay con)
» Biéu dién c4y m phan bang lién két dong
» Mbi nut ¢6 m+1 trudng, véi m méi noi
) *V6i cy m phan day di, co n(m-1)+1 -
moi lién ket NULL o




e

HOC KXY THUAT CONG HGHIEP ~ - - . 'KHOA DIEN TU ffN

Phép-duyét cy tong quét NLR(T)- —

«Néu T rong, dung ”
* Nguoc lai, Ty,...,T, la cdy con goc T

*Thim géccua T
. NLR(T ), T1 cay con thu nhat clia gbc

. Duyét céiy con Tz, LI, cuaT theo thir

tr trudcC

KHOA DIEN TU' SN

Phép duyét cay tong quat LNR(T)
*Néu T rong, dimg |
«Ngugc lai, T;,...,T, 1a ciy con géc T
* LNR(T)), T cay con thir nhit clia
goc T
* Tham gbc cia T
———=Duyétcay con Tz, ,I, cua T theo —
thir tu gitta




7 O\ TRUJDNG £AT HOO KY THUAT CONG NGHIZE : - KHOA DIEN TU e
L Midlh n

KHOA DIEN TU 608

Muc ti€u cia chwong

* Trinh bay nhu’ng kién thirc can ban
vé ly thuyet d6 thi, cach biéu dién,
mot s6 thudt toan trén do thi

« Mot s6 tng dung cia d6 thi




 KHOA DIEN TU e

—€ac Kk ’IE’H—I‘HéﬂT* T

~——  «Chu trinh (cycle) = (Ul 50y), U= 4,

9 r Y 0 T
a Dn +.'}}C Hlfl lu’Gng (C 1rpnfpr grap vh)

V(xy) e E:(Xy) # (y,X)

+P thi vo huéng -
Vxy)eE:(yx) ek

*(%y) = (¥v.X)

Cac khai niém
 CBDC la mét chu trinh

Chu trinh

«M«% \:j
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I I Ny Y N T A NN R R E NN NN R LRSS seABEBsEEBEREBETIRIAS RSB ESITERaRandnEnERET RIS

sopeeisssnsnnnenslnrasans

--ooo--'rc-ilu--- -ono-looo.o-----o-.

seenenesutetecanscnnsjsnalensesssairrnndennaas

E.

Do thi lién thong P4 thi khéng lién thong

KHOA DIEN TU
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11 o ‘X
FRN L LW
i 1
: B ST 3!5»-
Ay B

sk BT N R

~ Biéu dién ban

ma tran ké

A )

AL

0 | 0

0

- | O || W

N b=

1

gl—‘w..—.)—‘l—‘l\)

io IA

S
e R = &

e T
[ %

Biéu dién bang ma tran ké

Afi]li]

0

0

0

20

10

1
2
3

1

o
o
OoO|lhlNN|=]|W

/770 20 10 1 )
20 0 0 5
10 0 0 4

L1540_/




KHOA DIEN TU' S

Tféﬂi&ﬁéﬁhib%@ﬂam achke

0 1 12 3/

===/ —

N
X

KHOA DIEN TU /588

Biéu dién dd thi bang danh sach ké

-

x[1]
x[2]
x[3]
x[4]
X[3]

P4 R OT:
10/11/2023 i;x..,_% &
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Phep duyet dotv Ith1

Tu mot dinh, Liét ké fat ca cac dmh cua 66

e th - I

>4

« Depth first search
» Phép tim kiém theo chiéu rong
e Breadth first search

Duyét theo chiéu sau
» Xuét phat tir dinh V (coi nhu duge thim). Xét
1 dinh o 1a 14n can cia V nhung chwa dugc
tham.
. Néu 1 dinh V da dugc thaim ma moi dinh
1an can cua no deu duoc tham thi ta sé quay
nguoc lén dinh cudi cung vira dugc thim ma
no ¢co dinh ® 14n cin chua duoc tham va lap
lai cho t6i khi khong mét nut nao khong dugc
tham. S




TAy t theo chiéu rong
- Chorrl leTXHat - phat, gid su:fla - |
V. talin twotthimtit cacac tAincdn — |

dln 1 cua V (nhung chua dugc tham)
- saudo la lan luot tham tat ca cac lan
can cua cac lan can cua V ma ciing

chua duoc tham.

KHOA BIEN TU Ra

v ¢ C " ABl

Gial thuat :
Procedure BFS(v) // v: dinh xudt phat VISITED(i)=1
=>i dwgc thim ..
VISITED(V)=1
Khaoi tao q voi v da dwgc nap vao ;
While (Q khdng rong)
{call CQDELETE(v, Q);
//\ay dinh vra khéiQ =
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‘‘‘‘‘‘‘

v 1
B 4
-, ¢
b

Nt 7

Qang 1ung(Spanmngt1:ee)iﬁ'

* T bao gbm cac cung thudc mot phép duyét tlr mot
o dLanﬁen cac dinh con lai trong V

»

m Q O>Pcay khung T

PothiG (@) w cua dd thj G

24/ CHUONG 7 - T |

Cay khung (Spanning tree)
Chuy |
« M6t d6 thi G ¢6 thé c6 nhiéu cay khung
e Cay khung theo chiéu rong, theo chiéu sdu
* Cac cung trong cdy khung khong tao nén
chu trinh

* Giita hai dinh trong mét cay khung chi
ton tai duy nhat mot du:ong di tr dinh nay

déndinh kia .
» Néu do thi c6 n dinh, thi cay khung con-1

canh
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Fhuét toan Kruskak**ﬁ ffffffff e

trinh tr mgTImfk1ong, clﬁrgtar |

_L

—tao nénchutrinh

C
"

em har dimhrcua Cung LLL[L& hém — —
o t-huee—--tap-_cac ‘dinh hién co
trong T khong, néu co, nghia la s€

KHOA DIEN TU /088

Thuat toan Kruskal

Cac cung dugc xét dé duwa vao T theo thlr tw :

(1, 3), (4,6), (2,5) ,(3,6), (2,3), (3,4), (1,4), (1,2), (3,5), (5,6)
1 5 7 10 12 12 13 16 _ 16 16

4 cung dau dwgc nhan vao T, cung (3,4 ),
(1,4) bi loai vi tao chu trinh trong T, cung
(2,3) duwoc tiép nhan, cung (1,2) , (3,5),
(5,6) bj loai vi tao chu trinh trong T.

=> Con (1, 3), (4,6), (2,5) ,(3,6), (2,3)

Cay ¢6 5 canh -> gia tri cuee tiéu 1a 35
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D 'CHUONG 7

— Thuét toan Dyjkstra

e Xét dd thi c6 huéng G=(V,E), v6i [V|=n_

A

¢ a . . 2

“eseV1a diém xuat phat

'H[V] —chiéu dai cyc tiéu tir s den \Y
(veV)

KHOA DIEN TU 268

Thudt toan Dijkstra
Bit dau duyét tr dinh s
Gan gia tri cho H[v]
« H[v]=d(s,v), néu (s,v)eE
« H[v]=o0, néu nguoc lai
Lap lai cho dén khi duyét hét cac dinh
e Chon dinh w chua duyét c6 H[w] nho nhat
%Duyet dinhwnay - = L

« V&i cac dinh t chua duyét khac —
« H[t] = min(H[t],H[w]+d(w.{))




= \ R (T| CBAT H( \C }.\ THL AT CONG NGHIED

| KHOADIEN TU S

from node V, to other

nodes

0_ ') e T

Vs o0
V, 00
best | V,

KHOA DIEN TU /S50

Thuat toén D1] kstra
step 2: Tinh todn lai cac dudng di dén tat

ca cac dinh
- @ Tim dudng di n‘gén' nhat dén node 0. Node
4 dugc chon

node from node V, to other

nodes
V, 10 8
V, 5 5

V3 w 14




lav'\ll”NH(l

Y THUAT CONG NGHIER

KHOA DIEN TU 40N

u L ] VO
- ' 8 8
. _ \V 10 3
' i (0,2) | (0,2) I
V. > 5 5 5
2 1(0,2) o
b 14 13 g
source L @ [(0,2,3] (0,24, 1(0;2,1,
] e e Yy 3 3) -

7
V4 % (0:2-4 7 7

)
best | V, V, Vy Vs

Chu’(rng 8

SAP XEP

KHOA DIEN TU
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Dinh nghla

Sapxép la qua trinh-t6 chire lai tap -
di liéu theo mot trat tw tang dan

hay gidm dan

Cac phu’o’ng phap sap xep
Cac thuattoan co ban
« Thuat toan “Selection sort”
« Thuat toan “Insertion sort”
| « Thuét toan “Buble sort”
- ————Thuéat toan “Heap sort™ -

« Thuat toan “Quick sort”
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- ﬁﬁsnm)nhrt{mt af}, intn) . o

" "Inti, }, min, minldx, temp;

for{iso;i<fm-1)i+) - 7 N

N

mmidnn

ortl-=i « § & 2 i)
forfj=i+I:j< - ++)

{
if (aj] < m.‘n)_ )

T : — — —
e e e e e omin-=-aff]} .-
minidx = j;

}
}

if imin < o[il}

{
temp = afi];
afll = min;
alminidx] = temp;

KHOA DIEN TU 0508

Do phirc tap tinh toan
& bwdc thr i, cé (n-i) 1an so
sanh, voii=1...n-1
(n-1) + (n-2) + ... + 1 =n(n-1)/2
= 0(n?)
Th&i gian thyc h|en glal thuat
Tn)~0OMnh?)
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16_( Insert sort) R
Giai thuat - 0
void InsertionSorting(int a[ ], int n){ |
S int x,1,j; | ’ ]

for(=h<mi++){
x=afi};
) j=i-1;

_. while x<a[J]) && (>=0)r -
a[jt1=aljl; - -
=1,

}
a[j+11=x;
; |
} <

Sap Xep chen (Insert sort)

* PO phu’c tap tinh toan

~« O bwac th i, co téi da i-1, t6i thiéu 1 phép
so sanh

- Thi gian thye hién giai thuat T(n) ~ O(n?)
* TrwOng hop xau nhét co:

«14+2+3+ ... +(n-1)=n(n-1)2= O(n?)
phép so sanh va dich chuyén

. Trwdng hop tét nhat (mang da co thlr tw
tdng dan); O(n) phép so sanh va 0 phép T
dich chuyén |

10/11/2023 ? Uy S
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~Sap xép; nui bot Lrble Sor‘t\
vold BubleSortin (mt a[], intn){

int tmp; -
o for(inti=Oj<pyi++){ .
: for (n‘r 1-(1 I?n 1-1 H—-FH
S (aD]>aD+1]){ S
a[jt1}= aD],
a[j}=tmp; }

Sap xép ndi bot (Buble Sort)
“B0 phiic tap tinh toan
O budc thir i, ¢b n-1 phép so sanh

« Thoi gian thuc hién giai thuat
T(n) ~ O(n?)
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' CHU'O'NG 8 SAPXEP

| *iﬂ&ﬁy 43,23,71,11,65,58,94,36,99,87

Heap sort
*Phuong phap tao HEAP tu day 1én

*Viéc tao HEAP bat dau tr cac nut
trong (nit s6 0 dén nut s6 [n/2]-1)
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Heap sort

WHWWG%%——*——%-'

i
int tmp;

makeheap(a,m)
for Lmt i=n-1;1>0;i--){

- tmp=a[0];a[0]=a[i]; a[ij=tmp; A
setupHeap(a,O,l), N

Sdp xép nhanh (Quick sort)
Y tuong
- ¢ Xét mot day n phan t al,az, A,
(1) chon phén tir x—a[(n+1)d1v 21 1am khoa
*(2) d1 tu hai dau cua day, néu gip mot cip
a[i]>x>a[j] thi hoan vi hai phan tir nay
e (3) ting i=i+1, gtdm j=J-1
« (4) lip lai (2) cho dén khi i>j (két qua thu dugc
phén doan AxB)
* (5)1ap lai (1)-( 4) vGihaiphdn doanAvaB

e Két thtic khi tit ca cac phan doan thu dugc co
e chicudailal




Muc tleu

- | - *Trinh bay cac thudt toan thong dung
cho viéc tim kiém (Tim tuin tw,
tim nhi phéan)

* Minh hoa cac thuat toan
*Danh gia thuit toan




tién cho den kh1 t1m tha,v., hoac

- khong con phan tir-dé-tim- kiém -

-Thuc hién tim klem trén mang/
danh-sach lién ](pf don

- Tim Klem

T1rn klem tudn tu (sequential searchmg)
* Giai thujt

bool SequentialSearch(int a[J,int n,int x){
for (int i=0;i<n;i++){
if (a[i]==x) return true;
}

return false;




T

im | klem nhi 'Dhan

int BinarySearch(int a] ],int 1, 1nt r,int x){

TNt

while (lI<=r}{
YRR T

int m=(1+1)/2;

- 7 :’ —if (a[m]——x) return I'Il

~if (x<a[m]) r=m-1;
if (x>a[m]) I=m+1;

return -1;

o1

{

- Tim Klem

Tim kiém nh1 phan
Giai thuat

int_BinarySearchl(int a[],int 1,int r,int x)

int m=(l+r)/2;

if (alm]==x) return m;

if ( x <a[m]) return BinarySearch1(a,l,m-1,x);
if (x > a[m]) return BinarySearchl(a,m+1,r,x);
return -1;

L )
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