SO GIAO DUC VA PAO TAO HA NOI

SANG KIEN KINH NGHIEM

Sir dung phwong phap quy hoach ddng trong béi dudng

hoc sinh giéi

Linh vuc/ Mén: TIN HOC

Cap hoc: Trung hec phé thong

Tén tac gia: Pham Ngoc Uyén

Pon vi cong tac: Trweong THPT Phan Pinh Phung

Chirc vu:

To phd to chuyén mén

NAM HOQC 2021 - 2022




CONG HOA XA HQI CHU NGHIA VIET NAM
Doc lap - Tu do - Hanh phuc

PON YEU CAU CONG NHAN SANG KIEN

Kinh giri: Hgi dong xét, duyét sang kién kinh nghiém Sé gido duc va dao tao Ha Néi.

Ngay théng| o Chigc | rinh 40
Ho va tén Jay thang| Noi cong chuyén Tén sang kién
nam sinh tac danh mon

Pham Ngoc Uyén| 06/01/1977| THPT |T6 pho t6| Cir nhan [Sir dung phuong phap quy
Phan Binh| chuyén hoach dong trong boi dudng
Phung mon hoc sinh gioi

- Linh vuc mén Tin hoc Lép 11 va 12 vé phuong phap giai bai tap dang quy hoach dong, nham
khic sau cac dang thuat toan cho HS, gitp hoc sinh HS dat két qua thi cao trong cac ky thi.

- Ngay bat dau ap dung 15/8/2021

- Ban chat cua sang kién nay nhu sau:

- Sang kién nay chi ra phuong phap hoa mot s6 dang chung cua thuat toan quy hoach dong.

- Dung phan mém Themis dé hoc sinh xem bai cham ctia minh va nhan xét trén tirng két qua
ctia moi test tir d6 rat ra nhirng test bi mat diém.

- Sau khi di ap dung “Str dung phuong phap quy hoach dong trong bdi dudng hoc sinh gioi”
thi gi4o vién phan tich lai cho HS thiy dugc thuat toan téi uu gitip hoc sinh hinh thanh théi
quen luén tim duoc thuat toan dé dat dugc diém cao nhat.

- Cac diéu kién can thiét dé ap dung sang kién:
C6 may tinh, phan mém Themis, phai xay bo test day du, gido vién phai c6 kién thirc sau dé thiét
ké cac truong hop thuat toan mau khac nhau dé so sanh vaéi giai thuat quy hoach dong.
- Panh gia loi ich thu dugc hoic du kién cd thé thu dugc do ap dung sang kién theo y kién cua tac
gia: HS c6 cai nhin rd vé lgi ich téi wu thudt toan, biét cach tw kiém tra két qud khi l1am bai,
trang bj cho hs kién thaec bai bdn va ky ndang lam bai thi tot nhat.
- Panh gia loi ich thu duoc do &p dung séng kién theo y kién cua to chirc, c4 nhan di tham gia ap
dung séng kién lan dau hoic &p dung thir: Ap dung phwong phdp ciia SKKN gitp HS tw tin hon
khi tham gia cac cugc thi, dong théi sé gidgi dat dwoc ting cao hon.

T6i xin cam doan moi thong tin néu trong don la trung thyc, ding sy that va hoan toan chiu
trach nhiém trudce phap luat.

Ha Ngi, ngay 2 thang 5 nam 2022
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Céc cum tir viét tit: HSG - Hoc sinh gioi ; HS - Hoc sinh ;
SKKN - Sang kien kinh nghiém. QHD — Quy hoach dong.
2. bat van deé
2.1. Ly do chon dé tai

Cong viée boi dudng HSG 1a mot trong nhitng cong viéc mii nhon cia nha trudng.
Két qua HS gioi 1a niém ty hao cia mdi truong dong thoi phan nao thong qua dé khang
dinh duoc vi thé cua trudng so voi cac trudng ban trong cum trudng noi riéng va trong
Thanh phé néi chung.

Tuy nhién mo6n Tin hoc 1a mén dac thu riéng trong viéc dao tao HSG khac véi mot
s6 mon khac va kho khin hon rat nhiéu khi ma hau nhu cac kién thire thi HSG déu vuot
ra ngoai kién thirc co so rat nhiéu nhu cac kién thirc: dé quy, dé quy quay lui, quy hoach
dong, do thi. Do vay dé HS hoc dugc nhimng thuat toan trén gido vién phai c6 phuong
phap gilp HS hiéu duoc ban chét cia thuit toan thong qua giai mot bai toan cu thé cua
mot chuyén dé bang nhiéu cach cai dit code khac nhau dong thoi so sanh mure d6 tdi vu
ctia mdi cach giai va thong qua do dé HS tu phat trién hoc va giai cac bai khac & mirc
d6 tang dan cua mdi dang chuyén dé do, qua d6 dé nang cao chét luong HSG mén Tin.

Trong qué trinh day bdi dudng HSG tdi gip rat nhiéu bai toan vé day con. Day 1a
dang bai tap kho thuong xuét hién trong cac dé thi HSG mon Tin hoc. Rat nhiéu HS khi
gip dang bai tip nay bi mat diém hodc diém khong cao. Co nhiéu nguyén nhan nhung
trong d6 ¢ hai nguyén nhan co ban la: chuong trinh cho két qua output sai hodc chwong
trinh cho két qua output ding vai cac bd input ¢ dit liéu nho nhung véi nhitng bo input
c6 dit liéu 16n thi chuong trinh chay qué thoi gian quy dinh 1a 1gidy/Itest (mac du két
qua output van dang) hodc khéng xur Iy duoc kiéu dit liéu 16n din dén két qua sai. Do
vay trong phan nay t6i xin trinh bay qua phuong phép so sanh cac cach giai khac nhau
trén cung mot bai cua dang bai toan day con.

Trén thuc té da c6 mot sb tai lidu dé cap dén cac bai tap vé day con, nhung cac tai
liéu nay maéi chi dua ra thuat toan va chuong trinh giai mot sb bai tap cu thé 1am vi du
minh hoa cho mdt k¥ thuat 1ap trinh nao dé khi nghién ctru ma chua khai quat dang,
chua dua ra nhiéu cach gidi, chua phan tich sau cach tu duy, cach lya chon va cai dat
chuong trinh t8i wu. Cac chuong trinh ma mot s6 tai liéu dua ra rat kho hiéu va phtrc tap
khong phu hgp nang lyc HS. Khi nghién ctru céc tai liéu nay, khong chi HS ma ngay ca
gido vién con lung ting, mo ho, ap dung mdt cach may mdc ma chua biét nén chon cach
lam nao, cach 1am nao t6i vu hon.

Véi mong mudn gitp HS giai quyét tot hon cac bai tap vé ddy con va hiéu biét sau
sdc hon cach giai cac bai tap nay, t6i dd day cong nghién ciru, phan dang cac bai tap diy
con, tran tro dé tim ra nhiéu cach lam khéc nhau qua do so sanh, danh gia do phtc tap,
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do thoi gian thyuce hién chwong trinh, qua viéc so sanh dé tim ra chuwong trinh t6i uu nhat
va d& hiéu nhat trong cac chuong trinh di dwa ra. Tir 46 nang cao chat luong bdi dudng
HSG moén Tin hoc.

Tur nhitng Iy do trén toi d& manh dan trinh bay sang kién kinh nghiém: St dung
phwong phdp quy hoach dpng trong béi dwing hoc sinh gidi.
2.2. Muc dich nghién ctru

Pé tai nay nghién ciru nham gidp HS giai quyét tot cac bai toan vé day con qua
phuong phap so sanh thuét toan tir d6 d6i mai cach tu duy 1ap trinh, dé khi dang trudc
mot bai todn can giai quyét ngoai viée tim ra thuat toan dé cai dat chuong trinh thi HS
s& biét cach so sanh, danh gia hiéu qua cta thoi gian thuc hién chuong trinh (hay con
goi 1a 0 phtrc tap cua thuat toan) va lua chon duoc chuong trinh phu hop nham nang
cao chat lugng HSG.

3.T6ng quan: . .
3.1. Tong quan thong tin vé nhirng van de can nghién ciu:
3.1.1 Giéi thiéu khai quat thoi gian 1am nghiém ciru:

Tt nhitng nam 2010, t61 dugc giao nhi€ém vu boi dudng HSG mon Tin hoc nhung
két qua chua cao mic du da tang thoi luong cac budi day.

Tir ndm hoc 2019-2020 cho téi nay, toi bat dau ap dung phuong phép phan tich
thuat toan v&i nhiéu cach giai khac nhau cho 1 bai toan trong viéc bdi dudng HSG va
nhan théy hiéu qua dat dugc kha quan.

3.1.2 Thue trang truéce khi ap dung :

HS chi hiéu dugc dé ap dung dung bai nguyén mau, kho tu duy véi cac dang bai
phat trién tir d6 khong thé ty hoc va giai quyét v6i cac duoc phat trién 1én, dan dén tu
duy c6 han khi tiép can vdi cac bai trong dé thi HSG c6 bai dang day con dugc phat
trién thi thuong mat diém nén khong dat giai trong cac ky thi HSG.

3.1.3. So liéu khao sat truéc khi nghién ciru:

- Ttrnam 2010 dén 2014 két qua chi dimg lai & giai cdp Cum, con Cap Thanh Phé khong
c6 do 1a thuc trang cua trudng trong giai doan trén.

- S6 lidu d¢au nam 2019-2020 trude khi 4p dung va sau khi 4p dung SKKN vao bdi dudng
HSG.

3.2. Pham vi va d6i twong ciia sang kién kinh nghiém:

3.2.1 Pham vi nghién ctru:

Cac HS trong doi tuyén HSG cac nam hoc 2019-2020, 2020 — 2021, 2021-2022
3.2.2. Péi twong nghién ciu:

Sang kién kinh nghiém c6 ddi tugng nghién ctu 1a cac bai toan dung duoc phuong
phéap quy hoach dong, duoc nghién ctiru & nhiéu cach lam, xét trén nhiéu phwong dién

8w dung phuong phip quy hoach déng trong béi duéng hoc sinh gidi
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nhu: d6 phuc tap, két qua output, thoi gian thyc hién chuong trinh dé khing dinh cach
str dung quy hoach dong 14 tdi wu trén cac bai toan trén.

4. Phwong phap nghién ciru

a. Nhém pl}lro’ng phap nghién ciru ly luin: , o ‘
- Quan diém duy vat bién chirng: Véi 2 nguyén ly (Mai lién hé pho bién va vé su
phét trién); 3 quy luat (Pau tranh théng nhat giira cac mat ddi lap, Phu dinh cua
phu dinh, Luong doi chat doi); 6 cap pham tri (Ban chat — Hién tugng , Céi chung
- Céi riéng, T4t nhién — Ngau nhién, Noi dung — Hinh thtc, Kha ning — Hién
thue, Nguy@n nhan — Két qua).
- Quan diém thyc tién: tinh tng dung cua van dé nghién ciu.
- Quan diém hé thong : Xem xét su vat trong chinh thé. 7
- Quan diém lich sir: Xem xét sy vat trong nhitng hoan canh cu thé.

b. Nhém phwong phap nghién ciru thye tién:

- Nghién ctu tai li¢u:

Su dung tai liéu Giai thuat va Lap trinh ctia Lé Minh Hoang, Tai liéu chuyén Tin
hoc ctia H6 SiPam cha bién, Tai gido khoa chuyén Tin ctia HO SiPam chu bién
- Thuyét trinh: 7 7

Trinh bay so sanh cac thuat toan trong cac budi giang day doi tuyén HSG.

- Quan sat: ‘ ,

Thong qua viéc phan hoi lam bai tap ctia cac HS va céach ty hoc trén nhitng kién
thirc co ban.

c. Phwong phap thong ké toan hoc:
Cach 1am diéu tra co ban, thuc nghiém so sanh, phan tich két qua thuc nghiém:

Str dung chuong trinh chim Themis ctia Lé Minh Hoang va D4 Dtic Pong dé cham
va cho HS xem truc tiép khi cham bai dé c6 cac két qua va so sanh dong thoi chim thu
lai v&i1 cac phuong phap khac.

5. N§i dung nghién ciru
5.1. Co sé ly luan

Can ct vao muc ti€u cua mon Tin hoc 1a phai cung cép nhiing tri thic co ban,
lam nén tang dé HS co thé tiép tuc di siu vao tim hiéu va xay dung khoa hoc Tin hoc
hoac tiép thu nhiing tri thirc cta cac linh vuc ki thuat cong ngh¢ tién tién, nhat 1a cac
linh vuc cia cong ngh¢ thong tin.

Mo0n Tin hoc, ciing nhu moi mon hoc khac, can ctr vao muc tiéu trén dé xac dinh
ra nhiém vu cu thé cia mén hoc, td chirc hoat dong dao tao gbp phﬁn thuc hién muc tiéu
gido duc ma Pang va nha nudc dé ra.

Néu HS hiéu siu thuat toan co ban, thuc hién tét viéc lya chon va cai dit chuong trinh
t6i wu khi giai cac bai tap vé diy con néi riéng va cac bai tap 1ap trinh n6i chung thi chat

8w dung phuong phip quy hoach déng trong béi duéng hoc sinh gidi
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luong HSG sé& duoc nang cao. Do vay HS phai duoc tiép can cdc cdch gidi khdc nhau
Ctia mgt bai todan dé hiéu sau thuat toan, phat trién t6i wu né trén cac bai bién thé thuat
toan tim diy con, d6 chinh 1a phuwong phap toi trinh bay dudi ddy qua sang kién kinh
nghiém c6 tén: Sir dung phwong phap quy hoach ddng trong bdi dudng hoc sinh
gidi

5.2. Co s¢ thure tién (Thye trang van dé):

5.2.1. Thuc trang tinh hinh van dé:

- M6n Tin hoc 1a mén hoc dic thi c6 nhiéu kién thirc kho nhur lap trinh pascal ¢ 16p 11
(day la kién thirc thi HSG tinh mén Tin hoc) nhung thuong bi xem nhe, bi xem 14 “moén
phu”. HS — phu huynh chua man ma, chua quan tam ding muc t61 moén hoc nén viéc
lya chon va bdi dudng HSG 1a vo cung kho khan.

Trong viéc hoc Tin hoc 16p 11 hién nay cta HS 16p 11 rat kho khan vé tu duy
thuat toan, hau hét HS khong hiéu dugc 1 rang cach thirc cia mot thuat toan hoat dong
chinh x4c nhu thé nao. Tir viéc khong hiéu rd thuat toan trong cau trac lap trinh dan dén
viéc HS s¢ hoc lap trinh va chan hoc.

Tt nhimg tinh hinh trén t6i d3 tu thong ké lai cac bai theo murc d6 ting dan voi
nhiéu cach giai khic nhau, bat dau ndm hoc 2016-2017 cho t6i nay, t6i bat dau ap dung
phuong phap phén tich thuat toan ciia nhiéu cach giai khac nhau cho 1 bai toan trong
viéc bodi dudng HSG

Qua trinh &p dung vao dao tao HSG t6i nhan théy hi€u qua dat dugc kha quan va
can dua ra nhiéu cach giai khac nhau gitip HS hiéu duoc thuit ton sau va tao niém hing
say, kich thich phét trién tu duy cho HS, gilip HS yéu thich va hing say d6i véi mén Tin
hoc.

5.2.2 Cac bién phéap da tién hanh:
A. Mo ta phwong phap phén tich so sanh cdc cdch gidi khdc nhau so voi QHD:
So sanh véi cdc cdch gidi khdc nhau dwa trén bai toan thuec té:
A.1. Diy con lién giép: ‘ ‘ ’
Day con lién tiép la day gdm cac phan tur lién ti€p thudc mot day cho trude (day me).
Vi du: Cho dily A gdm 4 s6 nguyén {3,1,2, -6}. Day s6 {2}; {1,2}; {3,1,2}; {3,1,2,-
6}; ... dugc goi 1a cac ddy con lién tiép cia diy A.
A.2. Dy con c6 thé 7chgn khong lién tié'p’: o
Day con c6 thé chon khong lién tiép la day thu dugc sau khi x6a mot s6 phan tir
(c6 thé khong xo6a phan tir nao) cia mot day cho trude (ddy me) va giit nguyén thir tur
cac phan tir con lai trong day.
Vi du: Cho diy B gém 5 sb nguyén {3,1,2, -6, 9}. Day s {2}; {1,2}; {3.2}; {3,2, -
6}; {3,1,2, -6,9}; ... duoc goi 1a cac diy con co thé chon khong lién tiép cia diy A.

8w dung phuong phip quy hoach déng trong béi duéng hoc sinh gidi
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A.3. Dg phurc tgp caa thudt toan:

Gia st ta c6 hai thudt todn P1 va P2 véi thoi gian thuc hién tuong ung la T1(n) =
100n2 (voi ti sudt tang 1a n?) va Tz(n) = 5n3 (véi ti sudt tang 13 n3). Khi n > 20 thi T1 <
T2. S& di nhu vay 1a do ti suat ting ctia T1 nho hon ti sut ting ciia T2. Nhu vay mot
cach hop 1y 1a ta xét ti sudt ting cua ham thoi gian thyc hién chuong trinh thay vi xét
chinh ban than thoi gian thyc hién.

Cho mdt ham T(n), T(n) goi 1a c6 do phirc tap f(n) néu ton tai cic hang C, No sao
cho T(n) < Cf(n) v6i moi n > No (tirc 1a T(n) c6 ti suét ting 1a f(n)) va ki hieu T(n) la
O(f(n)) (doc 1a “0 cua f(n)”).

Céac ham thé hién do phtc tap c6 cac dang thuong gip sau: logzn, n, nlogzn, n2, n3,
2", n!l, n"

Trong céach viét, ta thuong dung logn thay thé cho logzn cho gon.

Khi ta néi dén d6 phic tap cuia thuat todn 1a néi dén hiéu qua thoi gian thuc hién
chuong trinh, ma thoi gian thuc hién chuong trinh chinh 1a xac dinh do phtrc tap cua
thuat toan.

B. Bi,én, phdp lwa chon va cai dit chwong trinh t6i wu khi gidi mét so dang bai tip

D61 vo1 moi dang bai tap té1 dua ra mot bai toan vi du, moi bai toan vi du té1 trinh
bay tir 2 hodc 3 céch (ca cach lam cua HS va cach lam t61 dinh hudng cho HS lam). Véi
phuong cham cua t6i “mua dam thim 1au” t6i ko huéng dan HS cach 1am ti uu ngay
ma khi phat vin mot dang bai tip mdi ma t6i yéu cau HS lam theo cac trinh ty sau:

Buoc I: Xac dinh bai toan

Buéc 2: Suy nghi tim ra thuat toan, viét chwong trinh (trén méi truong Free

Pascal), tinh @6 phtc tap (C6 thé nhiéu cach).

Buée 3: Trao d6i cach lam ciia minh v6i ddng nghiép dé phan tich giai phap thuat

toan chd nao t6i wu va chd nao chua téi wu.

Buéc 4: St dung phan mém Themis-chdm bai tw dpng dé cham cach 1am ciia minh

(v6i 10 b test gido vién da xay dung san, moi bo test cAu hinh 1a 1 diém,
thoi gian chay khong qua 1 giay).

Burde 5: Nhan xét su tdi wu cta thuat toan.

Buéc 6: Gido vién dinh hudng cach 1am toi wu hon (néu co).

Buéc 7: Str dung phan mém Themis dé cham tat ca cac cach da viét chuong trinh.

Buée 8: Dya vao két qua, Iya chon chuong trinh c6 do phitc tap nhé nhat, thoi gian

thue hién mdi test nhd nhét va chuong trinh ngan gon dé hiéu nhat.

Buoc 9: Lap trinh giai cac bai tap tuong duong véi cach da lya chon.
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C. Bai tdp dwa vé QHD ddy con lién tiép
Dang 1: Céc ddy con khéng chung nhau pé’t ky phfin tir ndo ciia day me
Céc day con khong chung nhau bat ky phan tir nao cua day me nghia la nhiing
phan ttr ciia ddy me da thudc diy con thoa man nay thi khong thudc cac diy con thoa
man Khéc.
Vi dy: Day me gdm 7 phan ttr {2, 5, -9, -6, 0, -7, -5}. Day con {-9, -6}; {-7, -5}
1a cac ddy con lién tiép khong chung nhau bat ky phan tir ndo cua diy me.
Luu y: Dang bai tp ndy ap dung cho ca trudong hgp mot phan tir dau cua diy nay tring
v6i mot phan tir cudi cua diy kia.
Bai todn co bdn:
Cho mot diy A gém N sb nguyén (hodc sb thuc) {ai, az, ..., an}. Day con a;,
aiv,. .., aj (1<i<j<N) 1a ddy dugc tao tir cac phan tir lién tiép cua diy A bat dau tir phan

tir i va két thuc & phén tir j. Hay tim do dai ddy con, s luong day con, liét ké chi s6 cac
day con, liét ké gia tri cac phan tir ddy con thoa man mot diéu kién nao d6. (Do dai day
con 1a sb lugng phan tir diy con)
pé giai dang bai tap nay ta co thé sir dung nhiéu thuét toan nhu: thuat toan vét can
cac diy con hoic duyét qua cac phan tir ctia ddy hodc st dung phuong phap quy hoach
dong. DPéi véi dang bai tap nay to6i dinh huéng cho HS lya chon thuét toan duyét qua
cac phan ttr cua diy hodc quy hoach dong.
@ Mo hinh thudt toan:
Céch 1. Sir dung phuong phap duyét qua cac phan tu cia day:
- Duyét qua tat ca cac phan ti cua day néu:
+ Thoa mén diéu kién, ting d6 dai thém 1, nguoc lai:
Néu day con dang xét can luu thi: luu lai d6 dai, chi sb dau cua day, xac
dinh lai d¢ dai, chi s6 dau cua ddy mai.
Néu day con dang xét khong can luu thi: luu lai d6 dai, chi s6 dau cua
day mai.
Céach 2. Str dung phuong phap quy hoach dong. (Pdy la cach téi dinh huwong cho HS
lam)
- Goi f[i] 1a d6 dai ddy con théa man diéu kién c6 phan tir cudi 1a a[i], i=1..n
- Gan gié tr1 do dai day con trong truong hop don gidn: fJ0]:=0; f]1]:=1.
- Tinh f[i] nho cac gia tri bai toan con da tinh tir trude nhu fi-1], f[i-2], ...
- Két qua bai toan 1a sy tong hop két qua tir cac bai toan con f[i] (i=1, 2, ..., n)
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2. Bai toan vi du:

Cho mét diy A gom N s nguyén {az, @, ..., an}. Dy con ai, ais1, ..., aj (1<i<j<N)
1a ddy duoc tao tir cac phan tir lién tiép cua diy A bat dau tir phan tir i va két thiic & phan
tu .

Yéu cdu: Hay tim d6 dai va liét ké gia tri mdi phan tr ctia ddy con dai nhét tao thanh

cap sb cong cb cong sai d.
Di# ligu vao: File van ban dayconcsc.inp gom:
- Dong dau ghi gia tri N, d (2<N<10000; 0<d<500).
- Dong sau gom N sé nguyén {ai, az, ..., an} (-10%<ai<10°) mdi sé cach nhau mot
dau cach.
Dir ligu ra: File van ban dayconcsc.out gém
- Dong dau ghi d dai ddy con va s6 diy con thoa man.
- Dong tiép theo ghi gia tri cac phan tir ddy con.
(Chu y: Néu khong ¢ diy con nao thoa mén thi ghi 0)

Vidu:
Dayconcsc.inp Dayconcsc.out
94 32
1726106159 2610
159

Cach 1: Khi gap bai toan nay thong thuong HS sé st dung phuong phap vét can cac day

con nhu sau:
@ Code chinh thuit toan vét can:
For i:=1tondo
For j:=1ton-i+1do
Begin
{Xét tdt ca cac day con badt dau
ter vi tri i co do dai j}
end;

For (i=1; i<=n; i++)
{ For ()=1; j<=n-i+1;j++)
{ Xét tat ca cac day con bdt dau
ter vi tri i co do dai j
}

hodc For k:=1to n do
For j:=1to n-k+1 do
begin
Ji=i+k-1;
{Xét tdt ca cac day con
bat dau tie vi tri i dén
Vi tri j voi do dai k}
end;
For (k=1; k<=n; k++)
{ For (j=1; j<=n-i+1;j++)
{ j=i+k-1;
Xét tat ca cac day con bdt dau
ter vi tri i co do dai |
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@ Code chuong trinh:

Program cl_dayconcsc;
Type km=array [0..10000001] of longword;
Const fi='dayconcsc.inp'; fo='dayconcsc.out';
Var a,cs:km; i,j,n,k,dmax:longword;

d: byte;

Procedure inday(b:km;m,1:longword);

Var i: longword;

Begin for i:=m to m+l-1 do write(b[i],"' '); writeln;
End;

Function kt(b:km;m,1:longword):boolean;
Var i: longword;
Begin for i:=m to m+l-2 do
if b[i+1]-b[i]<>d then exit(false); exit(true);
End;

BEGIN
assign(input,fi);reset(input);
assign(output,fo);rewrite(output);
readln(n,d); for i:=1 to n do read(a[i]);
{tim do dai va chi so dau day con thoa man}
dmax:=0; k:=0;
for i:=1 to n-1 do
for j:=2 to n-i+l do
if kt(a,i,j) then
begin
if j>dmax then begin dmax: =j;k:=0; end;
if j=dmax then begin k: =k+1; cs[k]: =i; end;
end;
{in ket qua}
if dmax=0 then write('0")
else begin writeln(dmax,' ',k);
for i:=1 to k do inday(a,cs[i],dmax);
end; close(input); close(output);

END.

Céch 2: Thuat toan duyét qua cac phan tir cua day me.
@ Code chinh thuit toan duy¢t qua cac phan tir cia day me:
- Khéi tao: dmax=1; dem=1; dau=1; a[n+1]=a[n]+d+1;k=0;
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{Bién dmax luu d¢ dai max day, bién dau luu gia tri dau mdi day, bién Kk luu sd
lwong day con thoa man}
-Fori:=1tondo
Néu a[i+1]-a[i]=d thi ting bién dem, nguoc lai:
Néu dem>dmax thi begin dmax=dem; k=1; dem=1; cs[k]=dau; dau=i+1;
end, nguoc lai:
Néu dem=dmax thi begin inc(k); cs[k]=dau; dau=i+1;dem=1;
end, nguoc lai: begin dem=1; dau=i+1; end;
@ Code chuong trinh:
Program c2_dayconcsc;
Const fi='dayconcsc.inp'; fo='dayconcsc.out';
Var a,cs:array[0..100000001] of longword;i,j,n,dau,k,
dem, dmax:longword;
d:byte;
BEGIN
assign(input,fi);reset(input);assign(output,fo);rewrite(out
put);
readln(n,d); for i:=1 to n do read(a[i]);
{tim do dai dmax va chi so dau cac day con thoa man}
k:=0;dmax:=1;dem:=1; dau:=1;a[n+l]:=a[n]+d+1;
For i:= 1 to n do
begin
if a[i+l1l]-a[i]=d then inc(dem)
else
begin if dem>dmax then
begin dmax:= dem; k:=1;cs[k]:=dau;
dem:=1;dau:=i+1; end

else
if dem=dmax then
begin
inc(k);cs[k]:=dau;dau:=i+1;dem:=1;end
else begin dem:=1;dau:=i+1;end;
end;
end;
if dmax=1 then write(0) else
begin writeln(dmax,' ',k);
for j:=1 to k do
Begin for i:=cs[j] to cs[j]+dmax-1 do
write(a[i],"' '); writeln;
End;
end;
close(input); close(output);END.
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Cach 3: Dung quy hoach dong
@ Code thuat toan dung quy hoach dong :

- Goi f[i] 14 d6 dai day con tao thanh cép s6 cong cong sai d co chi s6 cubi 1a i.

- Ta dé dang nhén thay bai toan co so : f[1]=1 ;

- Cong thirc quy hoach dong 1a :

- Cong thurc quy hoach dong :

Néu a[i+1]-a[i]=d thi f[i+1]=f[i]+1, nguoc lai fli+1]=1.

- Két qua bai toan: Max(f[i+1]) véi i=1,2,...,n-1.
@ Code chuong trinh:
Program c¢3 dayconcsc;
Const fi='dayconcsc.inp'; fo='dayconcsc.out';
Var a,f:array[0..100000001] of Integer; i,n,j,
k:Longword;

cs:array[0..100000001] of Longword;
d:byte; dmax: qword;

BEGIN
assign(input,fi);reset(input);assign(output,fo);rewrite(
output);
readln(n,d); for i:=1 to n do read(a[i]);
f[1]:=1; dmax:=0; k:=1;
for i:=1 to n-1 do
begin
if a[i+l]-a[i]=d then f[i+1]:=Ff[i]+1 else f[i+1]:=1;
if f[i+1l]>dmax then
begin dmax := f[i+l1]; k := 1;
cs[k]:=1i+1;
end
else if f[i+l]=dmax then
begin inc(k);cs[k]:=i+1; end;
end;
if dmax=1 then write('0")
else
begin writeln(dmax,"' ',k);
for j:= 1 to k do
begin for i := cs[j]-dmax+1l to cs[j] do
write(a[i],"' ');
writeln;
end;
end;
close(input); close(output);End.
Str dung phan mém Themis — chim bai tu dong ca 3 cach trén. Ta do duoc thoi
gian thue hién mdi test cu thé nhu sau: (c6 file test va code kém theo)
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Céch1 Céach 2 Cach 3 QHD
3‘;3""“’“ o) o(n) o(n) S6 phan tir

Thoi gian = Thoi gian = Thoi gian =

Testol | ©-271372300 0.049485800 giay | ©.042221900 giay 9
giay
Chay qua thoi Thoi gian = Thoi gian =

Test02 | gian 0.045668000 giay | 0.044367400 giay 500
Chay qua thoi Thoi gian = Thoi gian =

Test03 | gian 0.042633400 gidy | 0.044112800 giay 1.000
Chay qua thoi Thoi gian = Thoi gian =

Test04 | o52n 0.046113100 giay | ©.045196600 giay 2.500
Chay qua thoi Thoi gian = Thoi gian =

Testd> | o520 0.041497000 gidy | 0.040209500 giay | 000
Chay qua thoi Thoi gian = Thoi gian =

Test06 | o5an 0.050612000 gidy | 0.050356700 giay | ©0-000
Chay qua thoi Thoi gian = Thoi gian =

Test07 | o3an 6.057321100 gidy | 0.054606800 giay | 100.000
Chay qua thoi Thoi gian = Thoi gian =

Test08 | gian 0.178405400 giady |©6.159520700 giay | 1.000.000
Chay qua thoi Thoi gian = Thoi gian =

Test09 | gian 1.215707100 gidy | 1.178655600 giay | 10.000.000
Chay qua thoi Thoi gian = Thoi gian =

Test10 glan 1:!.:7637@4499 5.378887400 giay 100.000.000

giay

Véi cach 1 chi ldy dwoc 10% s6 diém cau nay. Vi nhitng test ¢é div liéu lom chay
qua thoi gian.

Véi cach 2 c6 thé lay dwoe 100% sé diém cau nay. Tuy nhién néu dir liéu vdo lom
nhur =108 thi s€ c6 mét so test yéu nén khong ldy dwoc diém toi da.

Véi cach 3 ¢6 thé ldy dwoc 100% s6 diém cau nay. Néu dix liéu vao Ién n=108thi
cdch nay van ldy dwoc diém téi da.

So sanh két qua tir 3 bang trén va két qua cham diém bdi fodn vi du (ctia dang 1)
bang phan mém Themis ctia 3 cach trén nhu sau (mdi test diing va thoi gian chay khéng
qud 1 gigy dwoc 1 diém)

Dé dang nhan thay cach 3 1a toi uu hon ca ma chuong trinh ngan gon dé cai dat
phu hop v61 nang lyc HS truong t61. Do vay gidi cac bai tdp dang nay ta nén lua chon
cdch thir 3. Cach nay c6 thé 1y dugc diém v6i ddy ¢ s phan tir 16n 1én dén n=108. (Tuy
nhién HS ¢ thé lira chon cdch 2 dé gidi quyét bai todn thi ciing ldy dwoc 100% so6 diém
néu n<109).
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3. Bai toan ap dung: ’ ’ ‘
Cho mot day A gom N s6 nguyén {ai, az, ..., an}. Day con lién tiép cac phan tir ai, ai+1,
..., 3j (1<i<j) thoa man d/Kién ai<ai+1<...<aj duoc goi la ddy con don diéu tang cua day
A.
Yéu cau: Hay tim d6 dai va chi s6 diy con lién tiép don diéu ting dai nhat.
Di# ligu vao: File van ban daycontang.inp gdom:

- Dong dau ghi gié tri N (5<N<10000).

- Dong sau géom N sé nguyén {ai, az,..., an} (-10°<ai<108) mdi s6 cach nhau mot
dau cach.
Di# ligu ra: File van ban daycontang.out gom

- Dong dau ghi do dai va s luong day con thoa man.

- Dong tiép theo ghi chi sé céc phan tir day con.
(Chi y: Néu khong c6 diy con nio thoa man thi ghi 0)

Vidu:
Daycontang.inp Daycontang.out
12 52
5238910867112033 23456
89101112

@ ,Thuét toan: Tuong ty bai toan vi du (cua dang 1) chi thay diéu kién: a[i+1]>a[i].
Ap dung céch 3 1a to1 uvu hon ca.
@ Code tham khao:

{Str dung phuong phép quy hoach déng}

Program Daycontang;

Const fi='daycontang.inp'; fo='daycontang.out';

Var a,cs,f:array[0..10001] of longint; dmax,i,n,j:integer;
k:longint;

BEGIN

assign(input,fi);reset(input);assign(output,fo);rewrite(outpu
t);
readln(n); for i:=1 to n do read(a[i]);
f[1]:=1; dmax:=0; k:=1;
for i:=1 to n-1 do
begin
if a[i+1l]>a[i] then f[i+1]:=f[i]+1
else f[i+l]:=1;
if f[i+1]>dmax then begin
dmax:=f[i+1];k:=1;cs[k]:=i+1; end
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else if f[i+l]=dmax then begin inc(k);cs[k]:=i+1;
end;
end;
{in ket qua}
if dmax=1 then write('0")
else begin writeln(dmax,' ',k);
for j:= 1 to k do
begin for i:=cs[j]-dmax+1 to cs[j] do
write(i," '); writeln;
end;
end;
close(input); close(output);
End.
Dang 2: Cdc diy con cé thé chung nhau phan tir ciia diy me
Céc day con c6 thé chung nhau phan tir ctia ddy me nghia 1 nhitng phan tir cua

day me da thudc diy con thoa méan nay thi van c6 thé thudc hodc khong thudc cac diy
con thoa man khac.
Vi du: Diy me gom 7 phan tir {1,2,3,6,9,-6,8}. Dy con {1,2,3}; {1,2,3,6}; {-
6,8} 1a cac day con co thé chung nhau phan tir cua diy me.
1. Bai todn co ban:
Cho mét diy A gdm N sb nguyén {a1, az,..., an}. DAy con aj, ai+1...., aj(1<i<j<N)
1a day dugc tao tir cac phan tir lién tiép cua diy A bat dau tir phan tir i va két thiic & phan

tir j. Tim cac ddy con thda man mot didu kién nao do.
pé giai dang bai tdp nay ta co thé sur dung thuat toan vét can cac day con hodc su
dung phuong phap quy hoach dong. Pdi voi dang bai tap nay toi dinh hudng cho HS
lua chon thuat toan quy hoach dong.
@ MO hinh thuit toan:
- Goi fi] 1a gia tri ddy con (tuy diéu kién bai toan) tir phan tir thtr 1 dén phan tir
thir i
- Lap cong thirc tinh gia tri ddy con tir i dén j theo fTi] va f[j].
- Xét tat ca cac cap so (i, j) bang hai vong lap sau:
foriz=1ton-1do
for j:==itondo
begin
{Xét cdc day con tir phan tir i dén j théa man diéu kién thi tang sé day, luu
chi s6 dau, chi s6 cudiy
end;
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2. Bai toan vi du:

Cho mot diy A gom N s6 nguyén {as, az,..., an}. DAy con aj, ais1,..., aj(1<i<j<N)
1a day dugc tao tir cac phan tir 1ién tiép cua diy A bat dau tir phan tir i va két thiic & phan
t j.

Yéu cau: Hiy tim day con lién tiép co tong 16n nhat.
Di# ligu vao: File vin ban TongMax.inp gom:
- Dong dau ghi gié tri N (1<N<10000).
- Dong sau gom N sb nguyén{ay, az,..., an} (-108<ai<108) mdi sé cach nhau mot
dau cach.
Di# ligu ra: File van ban TongMax.out gom
- Dong dau ghi tong cac phan tir ddy con va sb lugng day con.
- Dong tiép theo ghi gia tri cac phan tir ddy con.

Vidu: TongMax.inp TongMax.out
13 52 2

12 -34 -7 - 14119-81511
56 171619

Cach 1: Khi gap bai toan nay thong thuong HS sé su dung phuong phap vét can cac
day con nhu sau:
@  Code thuét toan: Giéng mé hinh thuit toan cach 1 cua bdi todn vi du & dang 1.
@  Cai dat chuong trinh:
Type km=array[0..10001] of longint; {TongMax_C1}
Const fi='TongMax.inp';fo='TongMax.out’;
Var a,dau,cuoi:km;i,j,n:integer; k:longint;t,tmax:int64;
Function tong(b:km;m,l:integer):int64;
Var 1i:integer;
Begin tong:=0;

for i:=m to m+l-1 do tong:=tong+b[i];
End;
BEGIN

assign(input,fi);reset(input);assign(output,fo);rewrite(o
utput);

readln(n); for i:=1 to n do read(al[i]);

tmax:=a[l]; k:=0;

for i:=1 to n-1 do

for j:=1 to n-i+l do
begin t:=tong(a,i,j);
if t>tmax then begin tmax:=t;k:=0; end;
if t=tmax then
begin k:=k+1;dau[k]:=i;cuoi[k]:=i+j-1; end;
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end;
{in ket qua}
writeln(tmax, ' ',k);
for i:=1 to k do
begin
for j:=dau[i] to cuoi[i] do write(a[j]," ');
writeln;
end;
close(input); close(output);
END.

Céach 2: Str dung phuong phap quy hoach dong.
@  MOJ hinh thuét toan:
- Goi fi] 14 tong tat ca cac phan tu tu 1 den 1.
- Nhu vy day con lién tiép tir i dén j c6 tong la: f[j]-f[i-1].
- Xét tat ca cac day con tir i dén j bang 2 vong lap:
fori:=1ton-1do
forj:=itondo
begin
{Xét f[j1-f[i-1] théa man diéu kién thi ting sé day, heu chi sé dau, chi s6 cudi}
end,
@  Cai dat chuong trinh:

Const fi='TongMax.inp';fo="'TongMax.out’; {TongMax_C2}
Var a,f,dau,cuoi:array[0..100001] of longint;
i,j,n,dem:longint;tmax,k:int64;
Begin
assign(input,fi);reset(input);assign(output,fo);rewrite(out
put);
readln(n);for i:=1 to n do read(a[i]); f[0]:=0;
for i:= 1 to n do f[i]:= f[i-1]+a[i];
tmax:= a[l1l];k:=0;
for i:= 1 to n-1 do
for j:= 1 to n do
begin
if f[j]- f[i-1] > tmax then
begin tmax:= f[j] - f[i-1];k:=0;end;
if f[j]-f[i-1] =tmax then
begin inc(k);dau[k]:=i;cuoi[k]:=j; end;
end;
writeln(tmax,"' ',k);
for i:= 1 to k do
begin
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for j:= dau[i] to cuoi[i] do write(a[j], ' ");
writeln;
end;
close(input);close(output);

END.

Str dung phén mém Themis. Ta do duoc thoi gian thue hién mdi test cu thé nhu
sau: (c6 file test va code kem theo)

3::“ Test01 Tezs‘to Te?f‘to Tej‘to TeSStO Test06 | Testo7 | Testos Tegsw Test10
cach1| tap| 9 | @iay) | iay) | (giay) | @igy) | @) | @) | @) | giayy | @)
2
0()” 0.0656 0'2276 3'2386 73555 >100 | >100 | >100 | >100 | >100 | >100
31('1’1& Test01l | Test02 Te;to Te:to Te55t0 Test06 Test07 Test08 Tegsto Test10
i3 ia 3 4 5 ia ia i 9 ia
cachal tap| @ | @) | i | giay) | @iay) | @) | @) | @) | sy | @)
on) | 0.0459 | 00771 | @308 | 0202 1 05 00849 | 03125 | 03067 | OF° | 05471

Voi cach 1 HS chi lcfy 20% s6 diém Vi mot s6 test ¢6 dir lieu lon chay qua thoi gian.

Voi cach 2 HS chi lay 20% s6 diém. Cdch nay khong nén s dung.

So sanh ket qua tir 2 bang trén va két qua chdm diém bai todn Vi du (cua dang 2)
béng phan mém Themis cua 2 cach trén nhu sau (moz test dung va thoi gian chay khong
qua 1 giay/ 1 test duoc 1 diém):

Dé dang nhéan théy cach 2 1a t6i wu hon ma chuong trinh ngén gon dé cai dit phu hop
vo1 nang luc HS truong t61. Do vay giai cac bai tap dang nay ta nén lua chon cdch 2.
3. Bai toan ap dung
Cho mét diy A gom N sb nguyén {az, az,..., an} vamot sd nguyén K. Day con ai, @i+1,..
aj (1<igj=<N) la day dugc tao tir cac phan tu’ lién tiép cua diy A bat dau tir phan tir i va
két thuc ¢ phan tir j.

Yéu cdu: Hay tim day con lién tiép co tong cac phan tir chia hét cho K.
Dz ligu vao: File van ban dayconchiam.inp gom:
- Dong dau ghi hai s0 nguyén N va M (1=N<10000 ; 1<M<1000 ).
- Dong sau gom N sb nguyén{as, a,..., an} (10°<ai<10%, ai<>0) mdi s6 cach nhau
mot dau cach.
Di# ligu ra: File van ban dayconchiam.out gom
- Dong dau ghi s lugng day con thoa mén.
- Dong tiép theo ghi gia tri cdc phan tir ddy con thoa mén.

Vidu: dayconchiam.inp dayconchiam.out
43 2
1325 132
3

@  Thuat toan: ‘ ‘
Tuwong tu cach 2 bai todn vi du (ctia dang 2) chi thay diéu kién bang {]j]-f[i-1]
mod k =0.
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@ Code tham khao:
{Str dung phuong phép quy hoach dong}

Const  fi='dayconchiak.inp';fo="dayconchiak.out"';
Var a,f,dau,cuoi:array[0..100001] of longint;
i,j,n,dem:longint;tmax,m,k:int64;
Begin
assign(input,fi);reset(input);assign(output,fo);rewrit
e(output);
f[0]:=0;k:=0;
readln(n,m);for i:=1 to n do begin vread(a[i]);
f[i]:=f[i-1]+a[i]; end;
for i:= 1 to n-1 do
for j:= 1 to n do
if (f[j]- f[i-1]) mod m =0 then
begin inc(k);dau[k]:=i;cuoi[k]:=7j; end;
{in ket qua}
writeln(k);
for i:= 1 to k do
begin
for j:= dau[i] to cuoi[i] do write(a[j], ' ');
writeln;
end;
close(input);close(output);

END.

D. Bai todn vé ddy con cé thé chon khong lién tiép cdc phin tiv
D.1. Bai toan co ban:

Cho mot day A gom N s6 nguyén {ai, az,..., an}. Day con aj, ai+,..., aj(1<ij<N)
la day thu duoc khi ta x6a mot s6 phan tir (co thé khong x6a phan tr ndo va khong duoc
x06a hét) ctia mot diy cho trude (ddy me) va giit nguyén th tu cac phan tir con lai trong
day. Hay tim cac ddy con thoa man mot diéu kién nao do.

DPéi véi dang bai tdp nay t61 dinh huéng cho HS lya chon thuat toan quy hoach
dong 1a t6i wu hon ca.

@  Thuat toan chung

- Gan gia tri cho bai toan co so.

- Tinh gid tri cho bai todn thir i nho céc bai todn da tinh trudc do.

- Két qua bai toan 1a sy tong hop tir cac bai toan ban dau.

D.2. Bai toan vi du:

Cho mot diy A gom N sb nguyén {ai, ap,..., an}. DAy con ai<ain<...<
aj(1<15j=<N) duogc goi la day con khong giam cua day A. Luu y cac phan tir cia ddy con
c6 thé chon lién tiép hoic khong lién tlep tir cc phan tir ddy A nhung phai theo dung
thir ty. D6 dai cua ddy con 1 sb luong phan tir cua diy con do.
Yéu cau: Tim d6 dai 16n nhit cua diy con khong giam.

8w dung phuong phip quy hoach déng trong béi duéng hoc sinh gidi
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Dii ligu vao: File van ban dayconkogiam.inp gdm 2 dong:

- Dong dau chira mot s6 nguyén duong N (1< N < 10%).

- Dong thir hai chita N s6 nguyén duong ai ((-10°<ai < 10°), giira hai s6 cach nhau
bodi mot ddu cach.
Di# liéu ra: File van ban dayconkogiam.out gdbm mét sé nguyén duong 13 két qua bai

toan.

Vi du:

Dayconkogiam.inp Dayconkogiam.out

8 4
51645217

@  Thuat toan:

Goi f[i] 1a d6 dai day con khong giam c6 phan tir cudi 1a a[i].
D@ dang nhan thiy: f[1]=1
Ta c6 cong thirc quy hoach dong:

fliJ=max(f[j])+1 néu afj]<=a[i] véi (j=1..i-1)

fl[i]= 1 néu a[j]>a[i] véi (j=1..i-1)

- Két qua bai toan 1a max(f[i]) (i=1..n).
@ Cai dat chuong trinh:

Const  fi='dayconkogiam.inp'; fo="'dayconkogiam.out';
Var a,b:array[1..10000] of longint; n,i,max:longint;
Procedure xuli;
var 1i,j,bmax:longint;
begin b[1l]:=1; for 1i:=2 to n do
begin bmax:=0;
for j:=i-1 downto 1 do
if (a[jl<=a[i])and
(b[j]>bmax) then bmax:=b[j];
b[i]:=bmax+1;
end;
end;
Procedure timmax;
var i:longint;
Begin max:=b[1];
for i:=2 to n do if b[i]>max then max:=b[i];
write(max);

End;
BEGIN assign(input,fi);reset(input);

assign(output,fo);rewrite(output);

readln(n);

for i:=1 to n do read(a[i]);

xuli; timmax;

close(input); close(output);
END.
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Str dun ph?m mém Themis. Ta do dugc thoi gian thyc hién mdi test:

Test0 Test

Do phi{ TestOl | Test02 | Test03 | Test04 | Test0S | Test06 | Test07 | Test08 9 10
cool 0| @R) | @) | @) | G | ) | ) | Ga) | @) | (g | G
1

o(n) | 0.067 | 0.055 | 0.056 | 0.056 | 0.061 | 0.192 | 0.26 | 0.288 | O | 037

Tir bang trén va két qua cham diém bai toan vi du bang phan mém Themis:

Ta d& dang nhan thdy cach lam nay rat t6i vu, thoi gian thuc hién chwong trinh
ngan. Py la cach lam lay dugc 100% diém cau nay.

Luu y: Cac bai tap diy con vé dang nay rat kho nén HS phai linh hoat trong cach giai
va nén su dung phuong phap quy hoach dong thi chuong trinh s€ t61 uvu hon.

5.2.3. Hiéu qua cia sang kién kinh nghiém

V6i cach lam nhu vy da ren luyén ky nang 1ap trinh cho cac HS tham gia hoc d6i
tuyen cac em cling co thoi quen t6i wu hoa thuat todn va cai dat chuong trinh phu hop,
dé y dén vé thoi gian chay chuong trinh hon (khong chi quan tim dén dap sb nhu trudc

day).

Qua c4c lan thi khao sat chat lvgng HSG vé chuyén dé ddy con ndm hoc 2019 -
2020 chat lugng HS dan tién bd (nhén thay thong qua so gidi lan sau thuong cao hon
lan trude trong cac giai thi Cum va Thanh Pho).

Két qua dat duoc cac nam gan ddy mon Tin hoc thi Thanh Phé va Cum;
Nam 2021-2022:

Giai cap TP c6: Luu Nguyén Chi Puc 12A3 giai Ba dugc chon vong 2; Doan
Quoc Bao 12A3 giai Khuyén khich.

Giai cap Cum c6: Duong Tiéu Bong 11A1 giai Nhat.

Nhiing két qua trén cing phiéu khao sat trudc va sau khi 4p dung SKKN kém
theo thé hién phuong phéap dat duoc hiéu qua kha quan. Nhu vay rd rang viéc giap HS
lua chon va cai dat thuét toan toi uu, hiéu qua dem lai la rat o rét, tranh duoc viée HS
mat diém vi nhimg li do dang tiéc trong ki thi HSG THPT mén Tin hoc.

5.3. Nhirng bai hoc kinh nghiém dwoc rit ra tir qua trinh 4p dung sang Kién, kinh

nghiém, giai phap cua ban than:

- Dé c6 mot tiét day hoc tét 4p dung phuong phap ndy phai can c6 cong cu ho tro 1a
may chiéu va may tinh .Vay hién tai cac truong déu di c6 nhung sé lugng c6 han
(khdng thé 16p nao ciing co san), vay khi day ta nén chuan bj trudc may chiéu va
may tinh dé bai day duoc két qua tot nhat.

- Pé truyén dat tt theo phuong phap nay giao vién can phai hiéu rd ban chét cu thé
cua tirng cau lénh, qua trinh cua ciu lénh dé so sanh cho HS 6 rang.

- T6 chiic tap huan cho gido vién thuong xuyén, trao doi nhitng phuwong phéap day hoc
mai, cach lam mai, st dung nhitng cdng nghé mai vao day hoc.
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KET LUAN VA KIEN NGHI
6. Két luan
Qua viéc 4p dung SKKN Sir dung phwong phap quy hoach ddng trong boi
dudng hec sinh giéi toi nhan thiy nhu sau:

- HS duogc phan tich so sanh cac giai thuat khac nhau trén mot bai toan nén hiéu rd
cach thirc hoat dong chi tiét cua cac cau lénh trong chuong trinh, viéc hiéu rd thuat
toan gilp HS tu duy phat trién hon, biét lua chon cac thuat toan t6i wu hon

- Sy phan tich thuat toan duoc kiém nghiém lai bang chuong trinh Themis dé tinh d6
phtre tap, do thoi gian thyc hién chuong trinh 1am khic sau vé k¥ nang trong viéc
xtr 1y dir liéu 16n, dua ra cach giai co tc do cao nhat nham tranh mat diém trong cac
test co dir liéu phure tap va lon.

- HS tu phat trién hoc hoi cac bai cung dang ma it mat cong suc cho gido vién boi
dudng vé sau nay. Tao tién dé dé giai quyét cac dang tiép theo

7. Kién nghi:

MJi mot sang kién kinh nghiém hay mot dé tai khoa hoc duoc néu ra chua han da
1a wu viét. Song né 1a mot thanh qua lao dong hét stc nghiém tlc voi sy mong moi dugc
dong gop, hoc hoi, trao ddi kinh nghiém nghé nghiép, nham nang cao chat lwong gido
duc va dao tao thé hé tré, dao tao nhan tai, nhan luc cho x& hoi, 1am cha x4 hoi, 1am chu
tuong lai. Vi vay nén c6 nhiéu dot tap huan cho gido vién trao doi nhitng phuong phép
day hoc méi, nhitng séng kién mai, nhiéu cudc thi da dang, nhiéu ngay hoi cho CNTT
trong gi4o duc vé tat ca cac linh vuc, nham dong vién khich 1é, phat trién dong déu va
bd sung cuing thic day Ian nhau.

8. Tai liéu tham khao
Go6m nhiing sach sau: - Giai thuat va Lap trinh ctia Lé Minh Hoang

- Tai liéu chuyén Tin hoc ctia H6 SiPam chu bién

- Sach giao khoa chuyén Tin ctia HO ST Pam chu bién
9. Phu luc:

Cac phiéu khao sat trudc va sau khi thuc hién SKKN duge dong kém
Loi két:

T6i mong phwong phap nay cd thé gidp ich cho nhiing giéo vién méi bat dau 6n
luyén cho doi tuyén HSG tham khao va bo sung cho hoa hop véi nhiing céch day khac,
gilp HS hinh dung dugc cach thirc hoat dong cua thuat toan dé dang hon, chinh xac
hon, hiéu nhanh hon tir 6 ¢6 niém say mé hon nira trong 1ap trinh. Néu c¢6 diéu kién toi
s& mo rong phan QHD tiép theo cac dang khéc.

_ Tdi mong nhan duoc nhitng dong gop bd sung dé ti hoan thién hon va c6 thém
nhiéu phuong phap hay trong viéc boi dudng HSG.

Mot 1an nita tdi xin chan thanh cam on!
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TRUONG THPT PHAN PINH PHUNG Doc lap - Tw do - Hanh phL’IC

PHIEU KHAO SAT

Khao sat hién trang tinh hinh TRUOC khi thuc hién sang kién kinh nghiém
nam hoc 2021-2022.
1. Gioi thiéu thong tin:
Tén sang kién kinh nghiém chuan bj thuc hién: Si dung phwong phdp quy
hoach dgng trong béi dwing hec sinh gidi.

Nam hoc: 2020-2021
Tén gido vién lam SKKN: Pham Ngoc Uyén
Linh vuc: Tin hoc lop 11
T6: Toan — Tin
2. Poi twong khao sat:
Hoc sinh trong doi tuyén hoc sinh gioi ndm hoc 2021-2022
3. Noi dung khao sat:
Lam bai tap trudc khi ap dung SKKN
Dang 1:

Cho mot day A gom N sé nguyén {as, az, ..., an}. Dy con ai, ai+1, ..., aj (1<i<j<N)
1a day duogc tao tir cac phan tir lién tiép cua day A bat dau tir phan tir i va két thic ¢ phan
tir j.

Yéu cdqu: Hay tim d6 dai va liét ké gia tri mdi phan tir cua day con dai nhét tao thanh
cap sd cong cd cong sai d.
Di# ligu vao: File vin ban dayconcsc.inp gom:

- Dong dau ghi gia tri N, d (2<N<10000; 0<d<500).

- Dong sau gom N sé nguyén {ai, az, ..., an} (-10%<ai<10%) mdi sé cach nhau mot
dau cach.
Di ligu ra: File vin ban dayconcsc.out gom

- Dong dau ghi do dai day con va s6 day con thoa man.

- Dong tiép theo ghi gié tri cac phan tir day con.
(Cha y: Néu khong c6 day con nao thoa man thi ghi 0)



Vi du: Dayconcsc.inp Dayconcsc.out

94 32
1726106159 2610
159

S6 bao danh theo danh sach hoc nhiing sinh kiém tra khao sat:

DANH SACH THI HOC SINH GI6I MON TIN NAM 2021 - 2022

KHOI 11
R L. Gié¢i | Dan .. . |Diém khao
TT|SBD Ho tén Negay sinh tinh toc Neoi sinh| Lép sat Ian 1
1|Ti01 |Nguyén Dirc Hoang | 17/04/2005 | Nam | Kinh | Ha Néi |11A4 0.5
2|Ti02 |Nguyén Thanh Pat | 05/02/2005 | Nam | Mwong |Hoa Binh|11A1 3
3|Ti03 |Dwong Tiéu Déng | 26/02/2005 | Nam | Kinh | Ha Né1 [11A1 5

4. Tinh hinh két qua khi chwa ap dung thuc hién sang kién:

Bang két qua cham trén phan [z , WET
mem Themis cho thay hOC sinh Kythi Baithi Thisinh Cham bai Hudng dan

bi mat nhiéu diém nén khi day - U ‘
theo truyén thong diém rat thap. } X| 85 l ; %
(

Bang diém Hudng dan

Thi sinh v dayconcsc J Téng diém
[Z] Tio1 v 0.50 0.50
[ZJ Tio2 v 3.00 3.00
[z_] Tio3 v 5.00 5.00

Ha Ngi, ngay 15 thang 9 nam 2021
Ngudi viét

Pham Ngoc Uyén
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TRUONG THPT PHAN DPINH PHUNG Péc Iﬁp - Twdo - Hanh phl]C

PHIEU KHAO SAT

Xac minh tinh hiéu qua SAU khi thuc hién sang kién kinh nghiém nim hoc
2021-2022.
1. Gioi thiéu thong tin:
Tén sang kién kinh nghiém: Siz dung phwong phdp quy hoach déng trong béi
dwong hec sinh giai.

Nam hoc: 2020-2021
Tén gido vién lam SKKN: Pham Ngoc Uyén
Linh vuc: Tin hoc lop 11
To: Toan — Tin
2. Poi twong khao sat:
Hoc sinh trong doi tuyén hoc sinh giéi nim hoc 2021-2022

3. Noi dung khao sat:
Lam bai tap sau khi da ap dung SKKN véi dé da cho

Dang 1:

Cho mot diy A gdbm N sb nguyén {as, a, ..., an}. DAy con ai, ai+1, ..., aj (1<i<j<N)
1a day duogc tao tir cac phan tir lién tiép cua day A bat dau tir phan tir i va két thic ¢ phan
tir .

Yéu cqu: Hay tim do dai va liét ké gia tri mdi phan tir cua ddy con dai nhat tao thanh
cap s6 cong co cong sai d.

Di# liéu vao: File vin ban dayconcsc.inp gom:

- Dong dau ghi gia tri N, d (2<N<10000; 0<d<500).

- Dong sau gom N sé nguyén {ai, az, ..., an} (-10%<ai<10%) mdi s6 cach nhau mot
dau cach.
Di# ligu ra: File vin ban dayconcsc.out gom

- Dong dau ghi d dai day con va sb dy con thoa man.

- Dong tiép theo ghi gia tri cac phan tir day con.
(Cht y: Néu khdng c6 day con nao thoa man thi ghi 0)



Vidu: Dayconcsc.inp Dayconcsc.out

94 32
1726106159 2610
159

S6 bao danh theo danh séch hoc nhitng sinh kiém tra khao sat:

DANH SACH THI HOC SINH GI6I MON TIN NAM 2021 - 2022

KHOI 11
R <. Giéi | Dan .. . |DPiém khao
TT|SBD Ho tén Ngay sinh tinh | toc Nei sinh | Lép sat an 2
1|Ti0O1 [Nguyén Dirc Hoang | 17/04/2005 | Nam | Kinh | Ha Né1 |11A4 7
2|Ti02 |Nguyén Thanh Dat | 05/02/2005 | Nam | Mudong | Hoa Binh [11A1 8.5
3|Ti03 |Dwong Tiéu Déng | 26/02/2005| Nam | Kinh | Ha Noé1 |11A1 9

4. Két qua sau khi &p dung SKKN va dwgc cham bang phan mém Themis:

So sanh két qua trén so véi két qua khao sat ngay 15/9/2021 da phan anh r viéc cd
&p dung SKKN vao day Si dung phwong phdp quy hoach déng trong béi dwing
hec sinh giai gitp hoc sinh dat dugc hiéu qua cao hon. Nhu vay rd rang viéc gidp
hoc sinh tim hiéu nhiéu cach _4: ' 1y d¢

khac nhau de thuat toan tOl , Ky thi Baithi Thisinh Cham bai Hudng dan

hiéu qua dem lqai la rat rd rét }_’“,\U‘ ’
giup hoc sinh hiéu sau hO‘}’l thL}ét . % <2<_)
toan, tranh duoc viéc mat diém
trén cac test dir liéu lon. Trén _ :
day 1a bao cao cua tdi vé tinh Thisinh L dayconcse \JSho,dich
hinh tai thoi sau trién khai, &p et Ml L

i o [/] Tioz v 850 8.50
dung SKKN vao boi dudng [7] Tios 00 S0
HSG.

Bang diém Hudng dan

Ha Ni, ngay 15 thang 12 nam 2021
Nguwai thuc hién

Pham Ngoc Uyén



