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TOM TAT

Chuong trinh gido duc phé thdng mdi sé duoc thuc hién tir ndm hoc 2022-2023 ddi véi béc
trung hoc phé théng; trong dé chwong trinh mon Tin hoc dwoc thiét ké gom ngi dung cot I8i va cac
chuyén dé hoc tdp dinh hirong nghé nghiép; hién tai, yéu cau can dat dwoc cuia cac ngi dung cot 16i
va cdc chuyén dé hoc tdp nay duwoc liét ké ngdn gon. Cdc chuyén dé hoc tdp duwoc thiét ké theo hai
dinh huwong 1a Tin hoc #ng dung va Khoa hoc may tinh, trong do, dinh huwdéng Tin hoc ung dung tdp
trung vao viéc siz dung cac phan mém théng dung thiét yéu dé nang cao hiéu suat cong viéc, tao co
héi cho hoc sinh 1am ra san pham sé thiét thuc phuc vu hoc tdp va cugc song; dinh huéng Khoa
hoc may tinh tdp trung phat trién fur duy mdy tinh, ning luc phan tich bai toan, lya chon kiéu di
ligu va thiét ké thudt toan. Trong bai bao nay, ching tdi khao sat va chi tiét hoa ngi dung cac
chuyén dé hoc tdp dinh huéng Khoa hoc may tinh thuge Chirong trinh Tin hoc 16p 11 bao gom
thudr todn dé quy, thudt todn chia d@é tri va thugt toan quay lui; bai bao nay nham dira ra mét goc
nhin vé céc thugt toan mén Tin hoc lép 11 d@é céc gido vién trung hoc phé thong tham khdo.

Tir khoa: thuat toan quay lui; thuat toan nhanh can; thuat toan chia dé tri; thuat todn quy
hoach dong; thuat toén sinh; thuat todn tham lam; thuat toan dé quy

1.  Gioithiéu
1.1. Chwong trinh mén Tin hoc thugc Chuwong trinh gido duc phé thong hi¢n tai
Chuong trinh mén Tin hoc 10 hién tai ¢ cac chi dé: Mot sé khéi niém co ban cua
tin hoc; hé diéu hanh; soan thao van ban; mang may tinh va Internet (Ho et al., 2014).
Chuong trinh mén Tin hoc 11 hién tai c6 cha d&: Khai niém lap trinh va ngdn ngit
lap trinh; chwong trinh don gian; cau tric r& nhanh va lap; kiéu dir liéu c6 ciu tric; tép va
va thao tac véi tép; chuong trinh con va 1ap trinh ¢6 cau trdc (Ho et al., 2014).
Chuong trinh mén Tin hoc 12 hién tai ¢6 cac chi dé: Khéi niém vé hé co so dir liéu;
hé quan tri co s dir liéu Microsoft Access; hé co s& dit liéu quan hé; kién tric va bao mat
cac hé co so dir liéu (Ho et al., 2012).

Cite this article as: Phan Tan Quoc, Phan Thi Kim Loan, & Truong Tan Khoa (2021). A survey on algorithms
in computer science for the new general education program. Ho Chi Minh City University of Education
Journal of Science, 18(2), 331-341.
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1.2 Chwong trinh mén Tin hoc thugc Chwong trinh gido duc phé thong méi

Trong chuong trinh gido duc pho théng (viet tat CTGDPT) mdéi, nang luc tin hoc
duoc dac biét chd trong; ngoai nang luc tin hoc cdt 16i (trong d6 c6 chir dé Lap trinh co ban
& 16p 10 va Ki thuat 1ap trinh ¢ 16p 11), CTGDPT méi thé hién su phan hda sau vé dinh
huéng nghé nghiép; mdi hoc sinh ¢6 thé tu chon cac chuyén dé hoc tap (viét tit CDHT)
theo mot trong hai dinh huéng Tin hoc ing dung (viét tit THUD) hodc Khoa hoc may tinh
(viét tit KHMT) (Ministry of Education and Training, 2018; Ministry of Education and
Training, 2019).
1.3, So sinh chwong trinh mén Tin hoc thuéc CTGDPT hién tai va CTGDPT maoi

Trong CTGDPT méi, vai trd cua modn Tin hoc THPT ¢6 nhiéu thay di: Tin hoc la
mon hoc dugc lua chon theo nguyén vong va dinh huéng nghé nghiép cua hoc sinh, phan
hoa theo hai dinh huéng THUD va KHMT (trong CTGDPT hién tai khong phan hoa).

Trong CTGDPT méi, bén canh ndi dung giéo duc cbt 16i (70 tiét/Iop/nam hoc), hoc
sinh ¢6 thé chon hoc mot s6 CBHT (35 tiét/lép/nam) tuy theo sé thich, nhu cau va dinh
huéng nghé nghiép. So véi CTGDPT hién tai, néu mot hoc sinh & CTGDPT méi chon mén
Tin hoc (hoc ca ndi dung cét 161 va cac CDHT) thi sé tiét mdi hoc sinh s& hoc 1a 315 tiét so
vé6i 175 tiét @ CTGDPT hién tai; tirc bang 180% sé tiét so voi CTGDPT hién tai (Ministry
of Education and Training, 2018; Ho et al., 2014). Trong CTGDPT méi, m6n Tin hoc duoc
xem binh dang nhu cac mon hoc tu chon khac nhu Vat If, Hoa hoc, Sinh hoc, Lich str, Dia
li... va ciing 1a mon thi tuyén sinh dai hoc sau nay. Cac CBHT theo dinh huéng KHMT tap
trung vao cac ndi dung nhu: thuat todn, ciu truc dir liéu, ngdn ngir lap trinh. Trong
CTGDPT méi, khong quy dinh cu thé vé ngdn ngit l4p trinh s& giang day.

Bdang 1. Tinh tw chon/bdt bugc ciza mdn Tin hoc trong CTGDPT téng thé

Lép  CTGDPT hién tai o, crebPTméi
Chuwong trinh cot 15i Chuyén de hoc tap
Lép 10 Bit budc Tu chon Tu chon
Lop 11 Bit budc Tu chon Tu chon
Lop 12 Bit budc Tu chon Tu chon

Bdng 2. Kién thizc vé Idp trinh ¢ mai khéi lép

CTGDPT moi
Lép CTGDPT hién tai . o Y .
Chuwong trinh cot 16i Chuyén deé hoc tap
Lop 10 Khéng Lap trinh co ban 3 CBbHT
Lop 11 Lap trinh co ban K1 thuét 1ap trinh 3 CBHT
Lép 12 Khong Khong 3 CbHT
Ngon ngir 1ap trinh Pascal Java/Python/C#/... Java/Python/C#/...
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Bdng 3. Thoi lirong giang day mon Tin hoc ¢ méi khai lop

CTGDPT méi
Lép CTGDPT hién tai . . o .
Chuwong trinh cot 15i Chuyén de hoc tap
Lép 10 70.0 70 35
Lop 11 52.5 70 35
Lép 12 52.5 70 35
Cép THPT 175 tiét 315 tiét

2. Khao sat cac thuat toan thugc noi dung cac CPHT dinh hwéng KHMT moén Tin
hoc thugc CTGDPT méi

Phan nay trinh bay vé thuat toan, thuat toan dé quy, thuat toan chia dé tri, thuat toén
quay lui thugc cac CBHT dinh huéng KHMT mon Tin hoc 16p 11 thuoc CTGDPT méi va
mot s6 thuat toan lién quan.

2.1. Thudt toan va dj phirc tap

Trong bai hoc Bai toan va thugt toan (Ho et al., 2014), céc tac gia da trinh bay thuat

toan bang ngdn ngit so ¢ khdi cho mot sé bai toan sau:
- Tim gia tri 16n nhit cuaa mot day sé nguyén;
- Kiém tra tinh nguyén té ciia mot s6 nguyén dwong;
- Bai toan sap xép;
- Bai toan tim kiém.

Hoc sinh 16p 11 CTGDPT méi da hoc cac kién thuc Lap trinh co ban, Ki thuat lap
trinh va dang hoc vé cac CDHT dinh huéng KHMT, nén chung t6i dé xuat mot sé bai toan
¢6 d6 kho cao hon cho ndi dung lién quan dén thuat toan.

Véi ndi dung vé thuat toan va do phuc tap (algorithm and complexity), chung toi dé
xuat cac noi dung c6 thé tham khao: Bai todn va thuat toan, do phuc tap cua thuat toan, mot
s6 16p thuat todn, ngdn ngit biéu didn thuat todn, mot s ki thuat phan tich thuat toan, danh
gi4 d6 phuc tap cua thuat todn bang quy tic cong va quy tic nhan, mot sé bai toan to hop
nhu bai toan dém t6 hop (counting problem), bai toan ton tai t6 hop (existence problem),
bai toan liét ké t6 hop (enumeration problem), bai toan téi wu to hop (combinatorial
optimization problem) (Nguyen, & Nguyen, 2009; Nguyen, 2013; Robert, & Kevin, 2011;
Steven, & Felix, 2010; Jon, 2000).

Mot s6 bai toan co thé 1am vi du minh hoa dé thdy dwoc sy quan trong cua do phirc
tap caa thuat toan nhu:

- Bai toan cho day n sé nguyén (n<10°%), tim day con lién tiép c6 tong Ién nhat; bai
toan nay co thé giai vai do phic tap O(n).

- Bai toan cho day n s6 nguyén (n<10°), chuyén doan ddy con gdm k phan tir dau day
vé cudi day (yéu cau khong dung mang phu); bai toan nay cé thé giai véi do phuc tap O(n).

- Bai toan cho day n s nguyén (n<10°), tim 3 s6 ¢4 tich 16n nhit; bai todn nay cd thé
giai véi do phuc tap O(nlogn).
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Mot s bai toan dé rén luyén cho noi dung vé thuit toan nhu cho ddy gom n sb
nguyén duong (n<10°):

- Tim mét day con lién tiép tang dai nhat; bai todn nay cd thé giai véi do phuc tap
O(n).

- Pém xem trong day cd bao nhiéu cap sé cd tong bang M; bai toan nay co thé giai voi
d6 phuc tap O(nlogn).

- Pém xem trong ddy c6 bao nhiéu sb c6 gié tri d6i mot khac nhau.

Ciing c6 thé hudng din mé rong thém bang cac thuat toan sip xép don gian, cac bai
toan vé sb hoc sb nguyén Ién, cac bai toan tinh toan hinh hoc don gian.
2.2. Thugttoan dé quy

CBHT Thuyc hanh thiét ké thuat toan theo thuat toan dé quy (recursive algorithm).

Ngi dung: Khai niém dé quy, thuc hanh thiét ké thuat toan theo thuat toan dé quy.

Yéu cau can dat: Trinh bay dugc tinh d¢é quy trong mot vai dinh nghia sy vat, su
viéc; xac dinh dwoc phan co so va phan dé quy trong md ta dé quy; ung dung duoc thuat
toan dé quy trong thiét ké maot vai thuat todn nhu: tinh @™ tinh n!; tim phan tir thir n caa
day fibonaci; bai toan thap Ha Noi; viét duoc chuong trinh sir dung thuat toan dé quy cho
mot vai bai toan don gian; nhan biét dugc tinh wu viét cua thuat toan dé quy trong dinh
nghia sy vat, mo ta va thiét ké thuat toan (Ministry of Education and Training, 2018).

Véi yéu cau can dat va noi dung thuat toan dé quy nhu trén, chung t6i d& Xuat cac noi
dung c6 thé tham khao: Dinh nghia dé quy, dinh nghia thuat toan dé quy, dé quy va quy
nap toan hoc, ham dé quy, van dé khir dé quy, so do thuat toan dé quy, phan tich thuat toan
dé quy, chimg minh tinh dung dan cua thuat toan dé quy, dé quy c6 nhé (Nguyen, 2013;
Le, 2012; Pham, & Do, 2018; Huynh, Phan, & Nguyen, 2016).

Thuit toan 1. So' d6 thuat toan dé quy

1. void Recursive(Input)

2. {

3 if (kich thuréc cia Input 12 nhé nhat)

4, Thuc hién Budc co sé,

5. else

6 {

7 Recursive(Input voi kich thuoc nho hon); /* Bwéce dé quy */
8 /*C6 thé c6 thém nhiing lénh goi dé quy */

9. T6 hop l0i gidi ciia cdc bai todn con d@é thu dwoc Léigidi;
10. return Loigidi;

11. }

12. }

Mot s6 bai toan dién hinh ¢6 thé vi du minh hoa cho thuét toan dé quy:
- Bai toan tinh giai thura;
- Bai toan tinh sé hang cua day fibonacci:
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- Bai toan tinh hé sé cua nhi thuc;
- Bai toan tinh s hang hai day sb c6 quan hé hd twong;
- Bai toan tinh sé hang cua mot ddy s6 dang dé quy phi tuyén;
- Bai todn thap Ha Noi;
- Rén luyén V& ki thuat dé quy cd nhé qua mot sé bai toan nhu: tinh sb hang cua ddy
fibonacci, tinh hé sb cua nhj thic.
Mot sb bai toan dé rén luyén cho thuat toan dé quy nhu:
- Tim udc sb chung 16n nhét caa hai sé tu nhién;
- Chuyén ddi mét sé trong hé dém thap phan thanh sb trong hé dém co sb b;
- Tinh x";
- Mot sé bai toan dang dé quy nhi phan, dé quy hd tuong, dé quy phi tuyén;
C4c thuat toan chia dé tri, thuat toan quay lui thuong duoc mé ta dudi dang d¢ quy;
day 1a cac thuat todn c6 mot vai tro quan trong trong linh vuc thiét ké thuat toan.
2.3, Thugt todn chia dé tri 7
CDBHT Thuc hanh thiét ké thuat toan theo thuat toan chia dé tri (divide and conquer

algorithm).

Ngi dung: Thuc hanh thiét ké thuat toan theo thuat toan chia dé tri.

Y&u cau cdn dat: Giai thich duoc so luoc vé thuat toan chia dé tri; néu duoc y tuong
thiét ké thuat toan theo thuat toan chia dé tri, giai thich duoc mai lién hé gitra thiét ké thuat
toan theo thuat toan chia dé tri va dé quy, néu duoc vi du minh hoa; viét duoc chuong trinh
don gian c6 st dung thuat chia toan dé tri (Ministry of Education and Training, 2018).

Vi yéu cau can dat va noi dung caa thuat toan chia dé tri nhu trén, ching t6i dé xuat
cac noi dung co thé tham khao: Y tuong thuat toan chia dé tri, so do thuat toan chia dé tri.

Dé giai quyét mot vin dé bai todn theo thuat toan chia dé tri, ta chia bai toan can giai
thanh nhiéu bai toan con c6 thé giai quyét mot cach doc lap, giai quyét (tri) tirng bai toan
con nay, sau d6 tir cac két qua nay, xay dung (t6 hop) két qua cho bai toan can giai ban
dau. Chia dé trj 1a hudng tiép can bai toan tir trén xudng; tic nhin vao bai toan lén-chia
nho ra thanh cac bai toan con-trj cac bai toan con; viéc giai quyét cac bai toan con nay
thuong dugc thuc hién dé quy (Nguyen, 2013; Do, 2015; Anany, 2012).

Thuat toan chia dé tri gdm cac thao tac sau:

Chia (divide): Chia bai toan can giai thanh mot sb bai toan con cé thé giai quyét doc
lap; cac bai toan con c6 kich thudc nho hon va cing dang véi bai toan can giai.

Tri (conquer): Giai cac bai toan con; thuong st dung thuat toan dé quy; cac bai toan
con c6 kich thude du nho sé duoc giai truc tiép.

T6 hop (combine): T6 hop 1oi giai cua cac bai toan con; thu duoc 10i giai cua bai
toan xuat phat.
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Thuit toan 2. So' d6 thuit toan chia dé tri

void DivideConquer(A,x); // tim nghiém x cua bai toan A
{

if (4 di nho)
Solve(A); //A di nhé d@é co thé gidi truc tiép

{

Phan A thanh cac bai toan con Ay, As,..., An;

for (i=1;i<=m;i++)

DivideConquer(Ai, xi);

10. Két hop cac nghiém x; (i=1,2,..,m) cua cac bai toan con A,
dé nhdn duoc nghiém cua bai toan A;

1
2
3
4
5 else
6
7
8
9

1. }
12. }

Mot s6 bai toan dién hinh cé thé 1am vi du minh hoa cho thuét toan chia dé tri: Bai
toan tim kiém nhi phan; bai todn chuyén mot doan day con tir dau day vé cudi day; bai toan
tinh x™; bai toan sip xép véi thuat toan tron (Merge sort).

Mot s6 bai toan dé rén luyén thuat toan chia dé tri nhu: sap xép Quick sort; sip xép
Heapsort; tim cip diém gan nhat; tinh tich hai ma tran.

24. Thudt todn quay lui

CDBHT Thuc hanh thiet ké thuat toan theo thuat toan duyét, thuat toan quay lui
(backtracking algorithm).

Ngi dung: Thuat toan duyét, thuat toan quay lui.

Y&u cau cdn dat: Néu dugc y tuong cua thuat toan duyét va vi du minh hoa (nhu tim
phan tir 16n nhit hoac nho nhat trong mot day s, tim mot sé trong mot day so...); néu duoc
y tuong cua thuat toan quay lui va néu dugc vi du minh hoa (nhu in cac xau nhi phan do
dai n, tim tit ca cac hoan vi cua n phan ti...); nhan ra duwgc méi lién quan giira thiét ké
thuat toan theo thuat toan quay lui va thuat toan dé quy; viét dugc chwong trinh don gian
c6 sir dung thuat todn duyét; viét duoc chuong trinh don gian cé st dung thuat toan quay
lui (Ministry of Education and Training, 2018).

Vi y8u cau can dat va noi dung cua thuat toan quay lui va thuat toan duyét nhu trén,
chung t6i dé xuét cac noi dung cd thé tham khao: bai toan liét ké, thuat toan quay lui; mot
s6 bai toan &p dung thuat toan duyét duoc liét ké trong CTGDPT méi 1a kha don gian.

Thuat todn quay lui la mét trong nhirng thuat toan co ban va quan trong duoc ap
dung dé giai quyét nhiéu van dé bai toan. Tat ca cac bai toan liét ké to hop co ban déu cd
thé phat biéu dudi dang bai toan liét ké (Nguyen, 2013; Do, 2015; Anany, 2012).
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Thuit toan 3. So' d6 thuat toan quay lui

1. void Bactrack(int i)

2. {

3. for (intj=1;j<=n;j++)

4. if (<chdp nhdn j>)

5 |

6. <Xac dinh x; theo j>;

7. if (i==n)

8. <Ghi nhgn mét c4u hinh>
9. else

10. Bactrack(i+1);

11. }

12. M/Lénh goi dé thuc hién thuat toan quay lui 1a: Bactrack(1);

Mot s6 bai toan dién hinh c6 thé 1am vi du minh hoa cho thuat toan quay lui:

- Liét ké cac day nhi phan d¢ dai n;

- Liét ké cac day hoan vi cua {1,2,...,n};

- Liét ké cac t6 hop chap m cua {1,2,...,n};

- Liét ké cac chinh hop lap chap k cua {1,2,...,n};

- Bai toan xép n quan Hau (the n-Queens problem).

Mot s6 bai toan dé rén luyén thuat toan quay lui nhu:

- Bai toan nguoi di du lich (traveling saleman problem);

- Bai toan cho day sd, tim cac tap con co tong bang s cho truéc;

- Bai toan cho mét s6 nguyén duong n (n<30), hdy tim tat ca cac cach phan tich s6 n
thanh tong cua cac sé nguyén duong, cac cach phan tich 1 hoan vi cua nhau chi tinh 1a mot
cach;

- Bai toan tim mét céach chia n s6 trén thanh hai phan sao cho téng cac phan tir cua moi
phan chénh léch nhau la it nht;

- Bai todn cho ma tran vuéng n x n, cac phan tir 1a cac s6 nguyén, hay chon ra n sb sao
cho n sb nay khéng cling dong, khdng cuing cot va ¢ tong 16n nhit;

- Bai toan cho ddy gém n sé nguyén, tim céc bo k sé ¢6 tdng bang m cho truéc (k, m 1a
cac sd nguyén duong);

- Bai toan tim phuong 4n tra tién tir cly ATM: mot cdy ATM hién ¢6 n (n < 200) to
tién c6 ménh gia ta,tz,...,ta, tim mot phuong an tra (liét ké céc gia tri to tién) 6 tong gia tri
1as;

- Bai toan tim duong di trong mé cung;

- Bai toan M4 di tuan;

- Mot s6 bai toan téi wu roi rac: bai toan dong thung; bai toan phan cong (Nguyen &
Nguyen, 2009).
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2.5. Ban ludn thém vé mjt s6 thugt todn lién quan

Tiep theo ching t6i ban luan vé thuat toan nhanh can, thuat toan sinh, thuat toan quy
hoach dong va thuat toan tham lam. Trong do6 thuat todn nhanh can, thuat toan sinh lién
quan dén thuat toan quay lui. Thuat todn quy hoach dong c6 huéng tiép can dang “quy
hoach” bai todn; tirc qué trinh dua bai toan ban dau vé mot dang nao do co thé &p dung
thuat toan nay dé giai (nhin qua thuat todn quy hoach dong c6 nét twong tu nhu thuét toan
chia dé tri vé hudng tiép can, su khac nhau cua hai thuat toan nay ching toi s& trinh bay rd
& phan sau). Thuat toan tham lam thudng duoc st dung dé giai quyét cac bai toan téi uu co
kich thudc Ion thay vi st dung cac thuat toan quay lui hoac thuat toan nhanh can hoac
thuat toan quy hoach dong.

< Thudt toan nhanh cgn

Thuat todn nhanh can (branch and bound algorithm) 1a mot cai tién dugc biét dén
rong réi cua thuat toan quay lui. Thuat toan nhanh can nhim dua ra cac diéu kién danh gia
can hop Ii cho phép cat bo cac nhanh ma chic chin cac nhanh d6 khong dan dén 1oi giai toi
uu. Thuat toan nhanh can cho phép giai duoc bai toan c6 kich thudc 16n hon so véi viéc sir
dung giai bang thuat toan quay lui.

Mot sb bai toan dién hinh c6 thé 1am vi du minh hoa cho thuét toan nhanh cén nhu
(Nguyen & Nguyen, 2009; Anany, 2012): Bai toan ngudi di du lich; bai toan cai tui.

< Thudgt toan sinh

Thuat toan sinh (generate algorithm) 1a mot trong nhitng thuat toan quan trong dé
giai bai toan liét ké t6 hop; tly theo van dé bai todn ma cd cach sinh phu hop; 1am giam
dang ké cau hinh t6 hop dé tdi uu vé thai gian tinh.

Mot s6 bai toan dién hinh c6 thé 1am vi du minh hoa cho thuat toan sinh (Nguyen, &
Nguyen, 2009; Do, 2015; Pham, & Do, 2018):

- Sinh céc day nhi phan d6 dai n;

- Sinh cac hoan vi cua tap n phan tu;

- Sinh cac tap con m phan ti caa tap n phan to.
< Thudt toan quy hoach dong

Nhu phan truée da dé cap, thuat toan chia dé tri chia bai toan 16n can giai thanh
nhiéu bai toan con co thé giai quyét dgc ldp. Trong thuat toan quy hoach dong (dynamic
programming algorithm), viéc thuc hién nguyén Ii nay duoc day dén cuc do: Khi khdng
biét chac can giai quyét bai toan con nao, chling ta giai quyét tit ca cac bai toan con va luu
trir két qua nhitng loi giai ndy véi muc dich sir dung lai ching theo mét su phdi hop nao do
dé giai quyét cac bai toan tong quat hon.

So séanh voi thuat toan chia dé trj ta thdy, thuat toan chia dé tri tiép can bai toan tur
trén xudng (top-down): nhin ngay vao van dé 16n, chia nho thanh cac bai toan con doc lap,
tri cac bai toan con; con thuat todn quy hoach dong tiép can bai toan tir dudi 1én (bottom-
up): bat dau tir cac trudng hop don gian, xay dung dan 1én dé giai quyét bai toan ¢ cap do
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l6n hon, dén bai toan can giai (Nguyen, & Nguyen, 2009; Do, 2015; Pham, & Do, 2018;
Anany, 2012).

Khi str dung thuat toan quy hoach dong, c6 thé gap hai khé khin sau day: thir nhat,
khong phai lic nao su két hop 16i giai cia cac bai toan con ciing cho ra 10i giai cua bai toan
I6n hon; thez hai, sb luong cac bai toan con can giai quyét va luu trix ¢6 thé rat 16n, khong
thé chap nhan duoc (Robert, & Kevin, 2011; Nguyen, & Nguyen, 2009; Le, 2012).

Mot s6 bai toan dién hinh ¢6 thé 1am vi du minh hoa cho thuat toan quy hoach dong:

- Bai toan tim ddy con ting dai nhat;

- Bai toén cai tui;

- Bai toan tim duong di chuyén trén bang hoic trén tam giac sb sao cho thoa diéu kién
tdi wu nao do;

- Bai toan tim day con chung dai nhat trong hai day sé.

Mot sb bai tap dé rén luyén thuat toan quy hoach dong nhu:

- Bai toan cai ti (bai toan cai tai co nhiéu bién thé thuong dugc goi 1a bai toan céi tdi
1, bai toan cai tui 2, bai toan cai tai 3);

- Bai toan chia keo;

- Bai toan tim day con gdm nhiéu phan tir nhat sao cho tdng cac phan tu chia hét cho k;

- Bai toan cho mot da giac 16i n dinh thanh n—2 tam giac bang cac dudng chéo khong
cit nhau sao tong cac duong chéo 1a ngin nhét.

< Thugt toan tham lam

Thuat toan tham lam (greedy algorithm) dua vao su danh gia téi wu cuc bo dia
phuong (local optimum) dé dua ra quyét dinh tirc thi tai méi budce lya chon, véi hy vong

.....

cudi cuing s& tim duoc loi giai tdi wu toan cuc (global optimum). Thuat toan tham lam c6
thé tim dugc 1oi giai téi wu ma ciing c6 thé khong. Trong truong hop thuat toan tham lam
khong tim duogc 101 giai toi wu, ching ta thuong thu duoc mét 1di giai ¢6 chat lwong chap
nhan duoc trong khoang thoi gian chip nhan duoc dé 10i giai d6 1a co ¥ nghia (Nguyen, &
Nguyen, 2009; Do, 2015; Anany, 2012).

Mot sb bai toan dién hinh c6 thé 1am vi du minh hoa va bai tap rén luyén cho thuat
toan tham lam nhu: Bai toan ngudi di du lich; bai toan t6 mau do thi; bai toan tim tap cac
doan thang khdng giao nhau; bai toan lap lich/bai toan phan viéc; bai toan tim phwong an
tra tién tir cy ATM; bai toan bé tri phong hop; bai toan tim cach ndi cac dia diém sao cho
téng cac doan ndi 1a nho nhit (md hinh cua bai toan tim cay khung nho nhat); bai toan
chon k @i twong sao cho s k 1a 16n nhat va cac dbi twong dugc chon khdng giao nhau; bai
todn cai thi vai trong luong, gi tri cia cac dd vat 1a sé thuc hozc khi kich thuéc bai toan
dua lon.

Dé viéc trién khai cac CBHT c6 hiéu qua, C4c gido vién can dua vao noi dung va yéu
cau can dat cuia mdi CDHT dé xac dinh rd muc tiéu cho ting bai hoc cu thé; cac vi du va
cac bai tap dua ra nham huéng toi dap Gng cac muyc tiéu do.
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3.  Kétluan

Bai bao nay di khao sat cac thuat toan thudc cac chuyén dé hoc tap dinh hudéng Khoa
hoc may tinh 16p 11 thudc chuong trinh gido duc phé thdng méi bao gdom thuat toan dé
quy, thuat toan chia dé tri, thuat toan quay lui. Bén canh do, bai bao ciing di ban luan thém
vé cac thuat toan nhanh can, thuat toan sinh, thuat todn quy hoach dong, thuat tham lam.
Vé6i mdi chuyén d&, chung t6i da chi tiét hoa noi dung bang cach dé xuit noi dung Ii thuyét
lien quan, danh sach cac vi du minh hoa dién hinh va danh sach cac bai toan rén luyén. Bai
bao nay co thé lam tai liéu hd tro giang day va hoc tap cac chuyén dé hoc tap dinh hudng
Khoa hoc may tinh 16p 11 thudc chwong trinh gido duc phd théng méi.

< Tuyén bé vé quyén lgi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% L6i cdm on: Bai bdo nay nhan duoc sw tai tro tir Pé tai khoa hoc va céng nghé cua
Trwong Dai hoc Sai Gon: Xay dung tai liéu hé tro viéc gidng day va hoc tap mén Tin hoc
I6p 11 thude chuong trinh gido duc phé théng méi, ma sé: CS2019-29.
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ABSTRACT

The new general education program will be deployed from the 2022-2023 for high school
level. The Informatics curriculum of the new program is designed with career-oriented core
contents and learning topics. These core topics and learning topics are currently presented very
briefly on the requirements to be achieved. The learning topics are designed in two orientations:
Applied Informatics and Computer Science. The former focuses on the use of essential common
software to improve work efficiency to create opportunities for students to make practical digital
products for learning and life. The later focuses on developing computer thinking, problem
analysis capacity, data type selection and algorithm design for students. In this paper, we surveyed
and listed the contents of computer science-oriented topics of 11th grade Informatics program,
including recursive, divide and conquer algorithm and backtracking algorithms. This paper aims to
give an overview of the 11th grade Informatics algorithms as a source of references for high school
teachers.

Keywords: Backtracking algorithm; Branch and bound algorithm; Divide and conquer
algorithm; Dynamic programming algorithm; Generate algorithm; Greedy algorithm; Recursive
algorithm
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