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Quy dbc gia than mén,

Tap chi VNOI - Xuéan At Ty 2025 chinh thic ra mit, tiép ndi hanh trinh chia
sé tri thic, kinh nghiém va nhiing cdu chuyén tir cong dc“\)ng Tin hoc Viét Nam.
Day la ndm thit ba Tap chi dugc xuAt ban, mang theo sir ménh lan tdéa nhiing gia
tri cbt 16i va cam hing tu thé gidi Tin hoc va Lap trinh, ban bién tap véi mong
mudn ring c6 thé két ndi v lan téa dam mé Tin hoc manh liét dén ting déc gia.

L3y cdm hing tir su thanh cdng cla hai sb trudc, Tap chi VNOI 2025 tiép tuc
k& thira va phat trién, mang dén nhitng ndi dung sau sic, da dang va dé tiép
can hon véi nhiéu dbi tuong khan gid. Trong sb dic biét nay, Ban bién tép tu
hao gidi thiéu 2 bai viét hoc thuat thi vi nhung khéng qua khé khan, duoc tuyén
chon ky ludng tir nhiéu bai viét gii vé trén khip moi mién dt nudc. Ddng thdi,
tap chi con cé su gbép mat cha 3 vi khdch mdgi dic biét qua nhitng bai phong
van déc quyén, mdi khach mai déu mang nhiéu diu 4n c4 nhan xuyén subt dong
chay lich st Tin hoc Viét Nam va m&i ngudi déu dem dén cho déc gia nhiing géc
nhin da chiéu vé thé gigi Tin hoc qua nhiing 13i chia sé va trai nghiém cla ban than.
Nhan dip Xuan At Ty 2025, Ban bién tap xin gti I8i tri 4n chan thanh dén cic tic
gia, khach mdi, va quy déc gia d3 ludn déng hanh cling Tap chi VNOI trong subt
thoi gian qua. Su Gng hd va déng gbp cla cac ban chinh 13 ngudn déng luc to 16n
dé Tap chi ngay cang hoan thién va phat trién.

Chao dén mua xudn mdéi, Ban bién tép kinh chic quy déc gia mot nam tran
day stic khoe, hanh phic va thanh céng ruc rd!

BAN BIEN TAP

VN
L



MUC LUC

VNOI - Nhin 12i 2024 . . . . .. ... ... .. ... ... ...... 3
VNOI CUP 2024 - Cudc dua tri tué khong gidi han . . . . 11
OLP’24 & ICPC Asia Hanoi 2024 - Nhiéu diu 4n khé

(0 1] [ IR S N7 N SV S N, S R N e T S N 15
Thuit toan tim sb nguyén t6 cia Dijkstra. . . . . . ... .. 18
Téng quan vé ciu trac d¥ liéu . . .. ... ... . ... ... .. 23
Phong van Nguyén Khanh Phac. . . ... ....... .. ... 30
Phong vin Nguyén Tan Sy Nguyén. . . ... ....... ... 40
Phong vadn bac Nguyén Long . . . . . ... ............ 53



Nhin lai 2024

%o VNOI -

VNOI — Nhin lai 2024

Dugc thanh Iap vdi muc dich thic d‘é}/ phong trao Tin hoc, Cau lac bé Olympic Tin hoc Viét Nam -
VNOI 13 noi giao luu, chia sé danh cho hoc sinh, sinh vién dam mé I3p trinh thi ddu néi riéng va linh vuc
cong nghé théng tin néi chung. Trai qua hon 16 nam hoat déng, VNOI da cé nhiéu déng gép néi bat cho
nén tin hoc nudc nha. Dic biét, trong ndm 2024 vira qua, VNOI di c6 nhiéu hoat déng mang diu 4n khé
quén. Hay/cung ching minh diém lai nhiing hoat déng va thanh tuu cia VNOI trong ndm vira qua théng

qua bai viét nay nhé.

Dong hanh véi ICPC!  va
Olympic Tin hoc Sinh vién 2024

N3m 2024 danh diu n3m thd tu VNOI dong
hanh cung cac ky thi ICPC va Olympic Tin hoc
Sinh vién. K& thira va phét trién céng nghé, ky
thuat va kinh nghiém tir cac nim truéc, VNOI tiép
tuc h3 trg t8 chic cic su kién didn ra thuan lgi,
tdt dep.

Vao thing 3, ICPC Asia Pacific Championship
lan dAu tién duoc 8 chiic, do Trudng Dai hoc Céng
Nghé, Dai hoc Qubc gia Ha N&i ding cai, d3 khép
lai véi thanh céng ruc r3. Day la ky thi mang y
nghia d3c biét quan trong, quyét dinh tu cich tham
du vong Chung két thé gisi ICPC World Final cla
c4c ddi tuyén. Gidi ddu quy tu 195 sinh vién cda 65
dodi tuyén va 50 huin luyén vién, dai dién cho 39
truong dai hoc hang dau tir Nhat Ban, Han Quéc,
Dai Loan, Singapore, Thai Lan, Indonesia va Viét
Nam.

BTC va tép thé thi sinh, cac hudn luyén vién chup anh
luu niém.

Dang cha y, day ciing 13 1an dau tién VNOI truc
tiép hd tro ky thust cho mdt su kién tdm cd khu
vuc va qubc t&, véi hé théng gidm st thi do VNOI
phat trién duoc hoi d('\ing chi dinh st dung, nh3m
dam bao tinh cong bing va minh bach cho ky thi.

Thang 12, ICPC Asia Hanoi 2024 d3i dién ra
thanh cong vc’ji nhiéu diém sang trong khau t8 chic
va xuyén subt ky th| Dic biét c6 thé ké dén V|ec
hd trg in m3 ngudn trong qué trinh thi, chi mit

mot thdi gian rdt ngdn dé ban in t6i dugc tay thi
sinh tUr khi y&u cau dugc gui di.

VINOI tai ICPC Asia Hanoi 2024

VNOI Roadmap

Lap trinh thi d4u 13 mén hoc xult hién mudn
hon cdc mbn khoa hoc khac va |a mdn hoc d3c thu.
Khéng nhu cdc mon van hoa phc“; thong, mon hoc
nay ban dau duoc giang day trong chuong trinh
chuyén Tin, sau dé dugc dleu chinh, gidm tai dé
phu hgp véi chuong trinh pho théng. Vi vay, cac
tai liéu tham khao danh cho ngugi tu hoc hién nay
khéng nhiéu va chua ducc hé théng héa, dong thoi
s6 thay ¢b c6 thé giang day b6 mon nay ciing con
han ché. Do d&, cic ban hoc sinh, sinh vién mudn
tu hoc, tu phét trién dé tham gia cic ky thi gip
rAt nhidu khé khin, d3c biét trong viéc xac dinh 15
trinh hoc tap.

Thiu cam khé kh3n ma cic ban gap phai,
VNOI da thuc hién du 4n VNOI Roadmap, gilp
cac ban tu dinh hudng trong viéc hoc tap, chu3n
bi kién thic cho cac ky thi quan trong. Roadmap
I3 mdt 16 trinh hoan chinh bao gdm cac chi dé
dugc danh gid d6 khé tir 1 dén 5 sao, danh cho
moi ddi tuong hoc sinh, sinh vién hay nhiing ngudi
dam mé Iap trinh thi dau.

LICPC: International Collegiate Programming Contest - Cudc thi Lap trinh Qubc t& 1au doi va danh gia nh4t danh cho

sinh vién céc trudng dai hoc va cao dang trén toan cau.
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VNOI Roadmap

VNOI Roadmap I3 su diic két kinh nghiém cia
céc thé hé di trudc, da trai va vuct qua nhiu cudc
thi trong subt nhitng n3m vira qua. VNOI hy vong
Roadmap 2024 sé giGp viéc tu hoc Lap trinh thi
diu cha céc ban trd nén d& dang hon, déng gép
that nhiéu vao phong trao Tin hoc nuéc nha.

VNOI Roadmap

VINOI Roadmap 2024 tai roadmap.sh

VNOI Roadmap da dugc tai 1én va cong khai
tai roadmap.sh 2 , mét trang web ngudn md cung
cép 16 trinh chi tiét v& viéc tu hoc céc ky nang
khac nhau trong linh vuc Cong nghé théng tin.

Phat trién dich vu VNOJ

N3m 2024 ghi diu su ting trudng déng ké vé
luu luong st dung VNOJ, véi sb lust ndp trung
binh khoang 9700 lugt/ngay, trong d6 68% dén tur
cac T8 chiic. Day vira [a co hoi vira |a thach thic
cho doéi ngii VNOI: co hoi vi hé théng dugc tin
dung réng rai bdi cidc ban hoc sinh, sinh vién va
CAc thé\y, cbd trén ca nudc: thach thidc vi cin blo
dam hiéu sult, tbc do 8n dinh trong bbi canh lugng
truy cap khong ngling gia tang.

2https://roadmap.sh/r/vnoi-roadmap
3https:/ /www.facebook.com /share/p/1BRjGDxqDC/

QUY BINH SU DUNG
_ TiNH NANG TO CHUC

Quy dinh st dung tinh ning t6 chuic

D& duy tri hé théng au dai va bén vimng, VNOI
d3 ting cdng sudt may chim lén glp rudi, dong
thai ban hanh bd quy dinh cho viéc st dung tinh
ning T6 chiic trén VNOJ. Hudng din chi tiét va
danh sach nhiing cau héi thusng gap da dugc VNOI
dang tai, gidi dap trén fanpage chinh thic cla
VNOI 3 .

Song song dé, nhim khic phuc cic han ché
cha tinh ning T8 chiic vA ting cudng hiéu qua day
— hoc, VNOI quyét dinh cung cép dich vu hd trg
duy tri, vn hanh mét hé théng chdm bai doc 1ap
cho céc t6 chiic gido duc c6 nhu cAu. Thong tin
d?}y da vé dich vu nay cé trong théng bdo hinh
thiic v& viéc cung cAp trang chim bai déc 1ap * .

VNOI Cup 2024

N3m 2024, VNOI tiép tuc t8 chidc VNOI Cup,
mét ky thi thudng nién thu hit sb luong déng dao
cac thi sinh c6 profile “khing” tham gia tranh tai.
VNOI Cup n3m nay cé nhiéu diém méi so véi hai
I3n t6 chiic trudc: Khong con gidi han do tudi tham
du va sb lugng thi sinh dugc tham du vong chung
két ting 1&n 24, ghp ddi so véi nim 2023.

TIMELINE CUOC THI

Lé trinh VNOI Cup 2024

Céc thi sinh VNOI Cup 2024 phai trai qua hai
vong loai Online dién ra trén nén tang VNOJ, tir dé

*https://drive.google.com /file/d /1bVHDJOer2yzSILHgaO-Z-D9 _ trQxdjpV /view
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Iay co s dé lua chon nhiing thi sinh xuht sic nhit
tham du vong Chung két dién ra tai Trudng Dai
hoc Khoa hoc tu nhién, Dai hoc Quéc gia Thanh
phd H& Chi Minh.

Sau hai vong thi, danh sach thi sinh tham du
vong Chung két VNOI Cup 2024 d3 16 dién, trong
dé c6 rat nhidu guong mit quen thudc tir hai mua
gidi trudc va ciing xubt hién rat nhiéu “nhan t&"
mdi. Dic biét, nim 2024 13 1An dau tién Ban t8
chitc ghi nhan c¢6 thi sinh cAp Trung hoc Co Sé
gianh duoc suit tham du vong Chung két, d6 13 ban
Nguyén Khanh Phic, khi dién ra Chung két, ban
dang 1a hoc sinh 16p 8 cda trusng THCS Truong
Han Siéu, Ninh Binh.

DANH SACH THi SINH THAM DU

CHUNG KET VNOI [CUP] 2024
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Danh sach thi sinh tham du Chung két VNOI Cup 2024

Trong 4 tiéng dau cta vong Chung két, Ban
t8 chic phét truc tiép cling vdi binh luan thi trén
fanpage dé tht ca moi ngudi cé thé theo di dién
bién ky thi tir xa. Riéng gid thi cubi, viéc phét truc
tiép dugc tam ding dé dam bao bio mat két qua
ky thi.

Chung két VNOI Cup 2024 tai Truong Dai hoc Khoa hoc
tu nhién, DHQG Thanh phé Hé Chi Minh

Sau 5 tiéng dién ra ky thi, top 3 thi sinh xult
sic nhit ctia VNOI Cup 2024 d3 chinh thic 16 dién.
Tht ca déu 13 nhiing guong m3t quen thudc véi
coéng dong Tin hoc Viét Nam. Vuot qua nhiéu dbi
thé manh, TrAn Xuin Bach xult sic gianh ngoi
Quan quan; huy chuong Bac thudc vé L& Phudc

SHSGQG: I viét tit cha ky thi Hoc sinh gidi Qubc gia.

Dinh; va gianh duoc huy chuong Déng I3 Nguyen
Tan Sy Nguyén. Cac thi khéc con lai ciing da rat
xuAt sic khi d3 vUot qua rat nhidu thi sinh d& tién
vao vong Chung két, va déu nhan dugc nhiing ph§n
qua d3c biét 13 nhing chiéc 40 VNOI c6 in tén riéng
cla cic ban.

VNOI va cic du an cong dong
2024

Bedao Contest

Bedao Contest 1a mét du dn dugc thanh 14p
vao dau n3m 2020 nhim muc dich t8 chiic cac ky
thi, tao ra san chai cho nhiing ban tré yéu thuit
toan va coding. Bedao va VNOI chinh thiic b3t tay
vao thang 8/2021 va sit nhip nhu hién nay.

~
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Ol CONTEST 9

Bedao Ol Contest 5 dén nhin su tham gia cda hon 500
ban thi sinh

Trong nam 2024, VNOI tiép tuc du an Bedao
Contest. D3ac biét, déi ngii Bedao Contest tiép tuc
t6 chic 3 ky Bedao Ol truéc thém ky thi Hoc sinh
gioi Qubc gia, nham gitip cac ban hoc sinh cé mét
co hdi luyén tap véi trai nghiém tuong tu ky thi
chinh thtec.

Déng hanh véi cac ban hoc sinh trong
ky thi Hoc sinh giéi Québc gia

Trong ba nim trd lai day, truéc thém ky thi
Hoc sinh gidi Qubc gia, VNOI déu duy tn viéc lién
hé cac anh, chi tién bi dé xin nhiing y kién chia
sé vé viéc thi clr va ding tai 1én fanpage cho céc
ban hoc sinh tham kh3o.
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KINH NGHIEM & L3I KHUVEN

@ " cHo KV THI HSGQG

Chuyén muc kinh nghiém va 15i khuyén cho ky thi
HSGQG® hang ndm

Sau hai ngay thi, VNOI t8 chdc bu8i chifa dé thi
HSGQG mén Tin hoc, phét truc tiép trén fanpage.
L5i gidi cho cac bai tap dudc trinh bay trong budi
chita d& duoc chuan bi ky ludng va kip thai, do dé
nhan dudc su hudng tng clia cdng ddng, cao diém
budi chifa cé thé 1&n t4i gin 600 luct xem.

Bai 6 - ENCODE

®  Vdiméi dang, cdn dém s8 day tha man va tinh day ddc trung chung clia nhing
day nay.
o Day dac trung o thé tinh trong O[N) thea dinh nghia.
© Sodiythéamandangedmdau<{l=me<N)BC™
« D phic tap: QMK + BIN) = N+ G, véi B(N) 1 56 dang 88 dai M.

Phan chiia bai 6 dé thi HSGQG 2025

VNOI Wiki

Trong n3m qua VNOI van duy tri du 4n VNOI
Wiki v6i hon 19 bai viét cht luong vé cac cha
dé trong Tin hoc da dugc xuit ban bdi doi ngii
VNOI Wiki, nhiéu ky thuat, thuat toan duoc dua
t6i cong ddng. N&i bat nhit 13 viéc nang cp giao
dién VNOI Wiki gitp truyén tai hiéu qua hon noi
dung cac bai viét cho céng dbng.

Tinh nguyén vién Gen 4

Dé duy tni cic du an phuc vu cong déng, VNOI
rit can su gitp d& cha cac ban Tinh nguyén vién.
Trong n3m 2024, VNOI d3 két thic va cip gidy
chiing nhan cho cdc ban Tinh nguyén vién thé hé
thit 3 va van dong ding ky Tinh nguyén vién thé
hé thi 4.

TUYEN TINH NGUYEN VIEN ~,

GEN4

ANCRAONNS \

Dot tuyén TNV Ién nhit trong ndm cia VNOI

Nh3m gin két tinh cdm gitta Tinh nguyén vién
véi nhau, cic hoat dong sinh hoat dugc t8 chiic
thudng xuyén vao cic dip dic biét tai hai thanh
phd 16n 13 Ha N&i va Thanh phd H6 Chi Minh.
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Sinh hoat tinh nguyén vién tai Ha N6i

Sinh hoat tinh nguyén vién tai Thanh phé H6 Chi Minh

Ngoai gin két tinh cam tai cac budi sinh hoat
gitta cac team TNV, VNOI con tao diéu kién cho
cac xdy dung tinh yéu qué huong, dit nudc qua
c4c budi tham quan bdo tang hay céac di tich lich
st déc ddo tai thanh phd Ha Nbi & HS Chi Minh.
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TNV tai Ha N6i tham quan di tich lich st Nha ti Héa Lo

- e

TNV tai TP.HCM tham quan B3o tang lich sir Viét Nam

Nhiing hoat déng ciia VNOI déu c6 d4u 4n dam
nét dén tir cac ban tinh nguyén vién d3 va dang am
tham déng gép chung cho nén Tin hoc nudc nha.
Nhitng du 4n clia VNOI sé& khéng thanh céng néu
khéng c6 su gilp stc va ang hd dén tir cic ban.
VNOI xin chan thanh cdm on cic ban, hy vong
rgng tinh than cla cic ban sé& duoc lan tda téi
nhiing thé& hé tiép theo.

Chia sé cua cac ban TNV Gen 4

Tran Quang Trudng - Trudng Dai hoc Cong
nghé Thong tin, Dai hoc Quoc gia Thanh pho
H6 Chi Minh

"Chao moi ngudi, em 13 Tran Quang Trudng.
Hién tai, em dang Ia sinh vién ndm nhit cla trudng
Dai hoc Cong nghé Thong tin, DHQG-HCM va d3
theo chan cung v6i VNOI dugc 2 ndm lam tinh
nguyén vién. Bt dau vio ltic em viét don ting tuyén
lam TNV VNOI, vao khoang thang 8 nam 2023.
Em lo I$ng khi dién vio don ting tuyén. Vi yéu cau
ing tuyén, khéng chi cAn mét background tbt ma
can c6 niém dam mé, su chim chi va thai dé lam
viéc tbt, béi thé viéc duoc chon dé ndm trong 30
ban xult sic nhit trong nhiéu 14 don khéc nhau I3
rit dBi khé khin.

Véi su cb g‘;fmg va su chd dgi clla minh, em da
khéng thit vong khi sau khodng mét thang, em
d3 nhan dugc mail tring tuyén. Ngdy em biét em
diu, em vui nhu dugc mua, vui nhu cidch em diu
vao trudng Chuyén cip 3 vay!! Bdi viéc dau trong
hon hang trim don Gng tuyén cla nhiing ban cé
cling niém dam mé khac 13 thi thach khé khin.

Sau khi vao VNOI, em cung cic ban TNV
khic trong budi meeting diu khod dudc hudng
d3n cic hoat déng chung ctia nhém va cdng viéc
chuyén mdn cta team em tham gia. Vi du nhu
team contest chuyén vé t8 chiic tao cac ki thi dé
hoc tadp ciing nhu luyén tap, team wiki chju trach
nhiém viéc soan cic bai viét vé& cic thuat toan dé
dua tin hoc nuéc nha gin hon véi cac ban hoc sinh
sinh vién, v.v.

Sau budi meeting, em cé khodng thdi gian dé
lam quen véi cdc cong viéc chuyén mon. o) khoang
thdi gian dau nay, em gip doi chat khé khin khi
chua ndm rd dugc cach st dung cta Polygon lic
& team contest hodic khéng hiéu dugc cic cd phap
cta Markdown khi lam & team wiki. Nhung may
min thay, em dugc anh chi trong team d3 hd trg
rht nhidu dé gidp em vuot qua giai doan 1am quen
dé. Nha quy trinh 1am viéc theo nhém nhd, em da
lam quen dugc mot sb ban TNV khac. Cac ban
nay rat gidi & linh vuc 14p trinh thi ddu néi riéng
va nganh cdng nghé thong tin ndi chung, va nho
dé ma em d3 hoc hdi duoc rit nhiéu thir tir cic
ban. Fun fact, teammate ICPC cling v6i em sip téi
di thi ICPC Asia Pacific Championship & Singapore
déu 13 TNV team contest chung véi em.

Ctt mdi thang, VNOI t8 chiic budi meeting
téng két thang vira qua. Diéu em 4n tudng nhit
& budi meeting ndy chinh 13 ban nhac quay x3 sb
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huyén thoai khi quay s cho ai may min duoc nhan
thudng cho thang vua qua. Cang lam nhiéu s& tang
t| & tring khi ting sb tén xut hién trén bang X8
s6, nhung triing hay khéng sé& tuy thudc vao may
m3n cla ban. Va rit "may m3n" vi hiu nhu thang
minh déu nhan dugc thudng.

We heve 3 winner?

Trédn Quang Trudng

g | TrungNot(

Sau khi quay x8 s xong, VNOI thudng t& chiic
choi game chung hodc van nghé cac kiéu. V3 bai
vin nghé em 4n tuong nhit lai budn cudi chinh I3
bai em biéu di&n vio Tét nim ngoai: QioCas mac
4o VNOI l5c Iu trong diéu nhac Tét © . Tuy em
mua khong dep nhung tiét muc mda ctia em ngéy
hém dé d3 dé lai nhung 4n tuong khé quén déi véi
moi ngudi vao dip Tet nam Ay.

Ngoai nhiing budi meeting cudi thang, VNOI
thudng mdi nhitng anh I6n ¢6 'mau mat’ trong
nganh d& chia sé va ban v& nhiing dé tai nhu hudng
nghiép di 1am, 1am sao dé cé mét budi phéng van
that tbt, cich viét CV, hodc chia sé nhing kinh
nghiém thi cit nhu ki thi Quéc gia, ICPC. Qua céc
budi nhu vay, em da hoc hdi nhiing kién thic gitp
em phat trién trén con dudng cda ban than minh.

Vo dip Tét nguyén dan, VNOI ciing gti qua
chiic mimg tét 13 nhiing bao i xi xinh x3n cling véi
chiéc 40 VNOI. V& chiéc 3o, ddy nhu mét ghi nhan
hanh trinh cta em tai VNOI. M3c 1én ma em ci
ngd mit long bao, ngao nghé khi di khoe véi dam
ban ciing nhu cac ba hang xém. 'Ao nay con dugc
céng dbng Olympic tin hoc Viét Nam ting 4 céc
cd chi.’! Vé bao |i xi cling c6 mét cau chuyén vui,
sau khi 1&n trudng sau Tét em c6 t8 chiic contest
d& moi ngudi trong déi tuyén tham gia sau dé ting
nhitng phong bi VNOI véi ménh gid tuy thudc vao
s6 bai di AC. Oach xa lach vo cling.

Mbt ki TNV khoang 3-4 13n, VNOI t8 chdc budi
gap mat truc tiép tai hai ddu Nam Bic. Thudng sé
13 budi gap mat an uéng, di choi dau dé, hoic nhu
nam nay em dugc di tham quan céc di tich lich

®https: //www.youtube.com /watch?v=ImGf6zX7e20

str. Lac dau gdp mat em cé hai ngai vi hudng ndi
nhung nhd su nhiét tinh gitp d& cha anh chi nén
em d3 d& hon. Qua budi gap mat truc tiép, em da
lam quen thém dugc nhiing ngudi ban & team khéc
ma binh thudng em chua tiép xtic. Tuy I3 mét budi
ngidn ngli nhung d3 dong lai trong em nhiéu diéu
quy gia.

Nhiing mén qua dic biét dén tir VNOI danh cho nhiing
ban tinh nguyén vién xudt sic

Nhiéu ngudi thudng hay bdo: "Lam TNV c6 g
dau, lam chi cho cuc’. Ding, da lam mot TNV
I3 trén tinh than tu nguyén khéng mang loi ich.
Tuy nhién khdng vi th& ma bao lam TNV khong
dugc gi, nhd 1am TNV VNOI em d3 ¢é co hdi dugc
lam quen dugc nhitng ngudi ban méi, dugc hoc hdi
dugc nhiéu kién thiic qua cic budi seminar, va cling
nhu reén gilia nhitng ki nang cho ban than (ki ndng
lam viéc nhém, ki ning giao tiép, ki ning mua
nhdy, ...). Vay con "Lam TNV c6 cuc khong?" D6
13 cAu héi chia ban than em trudc khi dién vao don
(ng tuyén. O hai giai doan em viét don dng tuyén
13 n3m I8p 12 chun bi cho ki thi HSGQG va dau
nim nhAt chua bit nhip dugc véi cudc séng sinh
vién, thai diém khé khin trong viéc On thi va chat
vat véi cudc séng con dﬁy diéu bd ngd, em da kha
lo 13ng khi so viéc 1am TNV anh hudng téi ban
than. Nhung ndi lo 3y d3 bién mit sau khi that su
lam TNV, bdi mdi thang em dugc giao kha it viéc
nén nhin chung viéc lam khéng qud ap luc. Viéc
dugc lam bdi su dam mé danh tin hoc ciing la mot


 https://www.youtube.com/watch?v=ImGf6zX7e2o 
 https://www.youtube.com/watch?v=ImGf6zX7e2o 
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phan khién em thdy 1am TNV vui hon hét. Ngoai
ra, VNOI rit quan tdm t6i cic TNV do dé em
khdng nhiing khéng thiy thiét thoi ma con dugc
gitip d8 nhiéu trén qué trinh phat trién cda minh.

VA ctt nhu vy, sau gan 10 thang [am TNV, vao
thang 5 nim 2023, VNOI t8 chiic cubi kho gen
3 va gti I5i cdm on t6i em cung nhitng ban TNV
ciing khoa vi di ddng hanh véi VNOI trong subt
thoi gian qua. Vi mén qua cudi cing 13 nhiing
bd sticker, hinh dan, méc khod va khéng thé thidu
chinh 13 giy chiing nhan TNV. Mét t& gidy minh
chimg cho qué trinh dong thanh véi VNOI trong
mot nam vlra qua. D& ma ndi, hanh trinh déng
hanh véi VNOI clia em la mét chdng dudng quan
trong trén con dudng phét trién ban than minh.
Nhd VNOI, em hoc dugc nhiéu thd, rén luyén, trau
ddi nhing ki nang va tich luy cho ban than nhiing
hanh trang can thiét cho sau nay.

M6t 13n nita, em xin cdm on VNOI vi tit ca.
Em chiic VNOI tiép tuc phét trién dé dua nén tin
hoc Viét Nam gﬁ\m han véi hoc sinh. D& mbi nha 5
mét vudng 1 Tourist, dé Viét Nam dat dugc nhiing
thanh tich cao hon trong nhiing cudc thi qudc té.
M6t c4i Tét nita lai dén, em xin chlc moi nguoi
trong VNOI ciing nhu tht c3 ban dang hoc tin hoc
trén ca nudc mdt cai Tét 4m no, tran dﬁy niém vui,
g3p nhiéu may m3n va thanh cong trén con dudng
su nghiép a.”

Chau Tan Phat - 12CTin, Truong THPT
chuyén Tran Dai Nghia, TP.HCM

"Liic méi budc vao cip 3, vén kién thic vé tin
hoc cia minh kha han hep, dic biét vé CP” |, nén
trong khoang thdi gian dau clp nay minh quyét
dinh tim tai liéu dé hoc nhiing kién thiic cin c6 cho
CP néi chung ciing nhu cho bé mén Tin chuyén néi
rieng. VNOI ltic 4y nhu ngudi thiy ctia minh, thip
sang trong minh mot niém yéu thich, dam mé véi
lap trinh thi d4u, ngoai ra con mang dén cho minh
ca mdt chan trai kién thic mdi, hau hét kién thic
ma minh hoc dugc dén tir cac du an VNOI Wiki
va VNOJ. Contest online v& CP dau tién ma minh
[am |13 Bedao Mini Contest 11, minh kha in tugng
vé cich chdm bai online nhanh gon trén VNOJ,
khic véi viec minh phai doi rit 1au dé duoc cic
thiy day ddi tuyén hdi cip 2 clia minh chdm bing
Themis, trai nghiém hoan toan mdi nay khién minh
6 thém déng luc, hiing tha dé tiép tuc 1am cac
contest tiép theo. Qua series contest Bedao, ban
than minh cdm thiy d3 tién bd rit nhiéu, lic Ay

"CP: Competitive Programming - Lap trinh thi d4u

minh ciing mong mudn ¢ thé mét ngay nao dé
c6 thé t8 chiic nhiing contest nhu thé nay. Va rdi
minh biét dén khai niém 'Tinh nguyén vién VNOI'
la nhitng ngusi ding sau cac contest néi trén va
VNOI Wiki qua bai tuyen TNV Gen 3 trén page
VNOI, tir d6 minh tim hiéu v3 nudi hi vong c6 thé
trd thanh TNV VNOI trong tuong lai.

Mot trong nhiing Ii do chinh thdi thdc minh
trd thanh mét TNV VNOI dé chinh 1a mong mudn
dugc déng gép cho cong dong. Cic du &n cla
VNOI d3 gitip minh rat nhiéu trén con dudng theo
dudi 13p trinh thi ddu cia minh, gidp minh tién bd
hon va dat dudc nhiing diéu ma minh tudng chiing
nhu khéng thé, do dé minh cung mong mudn cé
thé cung VNOI tao thém nhiéu gia tri tbt dep cho
moi ngudi, nhit 13 nhing ban ¢4 niém yéu thich
vGi tin hoc. Qua viéc trd thanh mét tinh nguyén
vién, minh ciing mong mubn phét trién ban than
minh hon, rén diia thém kién thic va ki nang mém,
déng thdi tao thém nhiéu su két ndi va mbi quan hé
véi nhiing ngudi cé cling niém yéu thich véi minh,
minh nghi qua trinh giao luu va hoc héi nay sé gildp
ban than minh ngdy cang tré thanh phién ban tbt
nhit. M6t Ii do khac 13 vi minh thiy icon 'lia’ &
tén danh cho TNV trén VNOJ kha ngé\‘u, va cach
duy nhit dé dat dugc 13 trd thanh mdt TNV VNOL.
Minh ciing thich cic san pham, merch cta VNOI
nhu 3o, sticker hay méc khéa, i thé tré thanh
TNV ciing phan nao hién thuc héa dugc uéc mo
nhé nhoi nay clia minh, tao thém co hdi dé "flex’
vGi ban bé. Ngoai ra, lam TNV VNOI, minh con
dugc tham gia cac budi talkshow, workshop véi cac
guong mat ndi tiéng cta Tin hoc Viét Nam, dugc
giao luu, hoc hdi véi nhidu ngudi gidi, trau ddi cic
Ki nang mém v nhiéu nhiéu Igi ich khac nira.

Cdc ban TNV cung nhau choi Boardgame tai bubi sinh
hoat

Do d3 dit muc tiéu va quyét tAm vé viéc tré
thanh TNV VNOI tir trudc, khi thoi diém thang
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8 can k&, hau nhu ngay nao mmh cling vao page
VNOI dé xem tin tifc v& viéc tuyén thanh vién, va
khi bai viét 4y duoc ding lén - thi ma minh d3
mong chd biy 1au, minh biét thai khic 4y d3 dén.
Doc tling dong trong file mé td céng viéc, minh
cdm thiy yéu thich va htng tha véi viéc trd thanh
thanh vién cha ban contest, vi minh khéng gidi vé
mang ki thust hay di kh3 ning viét dé viét tai
li€u wiki, mot ph§n khac vi day la ban tuyén nhiéu
thanh vién nhit, nén minh nghi kha ning dau sé
cao hon. Ngoai ra, khi [am thanh vién ban contest,
minh c6 thé trau chubt thém v& ki ning va kién
thic 13p trinh thi diu cla minh, ciing nhu hiéu
dugc cach tao mét problem hay I6n hon la quy
trinh t8 chiic mot contest, déng thdi minh ciing
mong mubn c6 thé déng gép thém nhiing bai todn
hay ho trong kho bai tap ctia VNOI. B3t tay vao
viéc dién vao don tuyén, minh cb ging hét stic dé
14 don trd nén that chin chu v3 hoan h3o nhit.
Cac ciu héi trong don tuyén tuy khéng nhiéu va
khéng qué dai, nhung 1am ngdn thdi gian clia minh
rht nhiéu. M&i ngay minh déu bat may 1&n d& xem
lai c4c théng tin d3 dién dé& thém thit va chinh
stra, v6i muc dich d€ 14 don clia minh ndi bat nhit
c6 thé do minh biét con rit nhiéu ban cling dang
mong uéc dugc [am mét phan cta team VNOI nhu
minh. Rbi ciing dén lac déng han ndp don, minh
review va chinh slra vai 1an truéc khi gii. Sau dé
don tuyén dugc gia han thém vai tudn, vi d3 soan
sSn tir trudc nén trong 2 tudn minh ciing khéng
chinh stra gi nhiéu. Quing thdi gian chd doi két
qua, ngdy ndo minh ciing ngdi doc cic tin nhin
trong server discord cia VNOI dé xem ¢4 ai ban
luan v& 13n tuyén TNV ndy khéng, minh check mail
va mé page VNOI trén facebook thudng xuyén hon,
véi mong mudn nhan dusc mail théng béo két qua
dot tuyén cing sém cang tbt. Ngdy nhan dugc két
qua chinh thiic tré thanh mét TNV, minh rat vui
nhung ciing dan xen hdi hdp, vui vi minh d3 hoan
thanh dugc muc tiéu ctia minh, hdi hdp va lo Iing
vi khdng biét nhiém ki s3p téi cta minh sé trai qua
nhiing gi, sé& gip nhiing ai, sé& hoc duoc diéu gi méi.

Hanh trinh trd thanh tinh nguyén vién VNOI cé
|€ s& la mot trong nhiing quang thoi gian dang nhé
nht ctia minh, vi ¢6 1& minh cla truéc day ciing
khéng thé nghi rang minh c6 thé tré thanh mét
phﬁn cta VNOI, do dé viéc tré thanh TNV mang
lai y nghta rAt to I6n véi minh. DU chi méi trai qua
mot nira nhiém ki Gen 4, nhung minh ciing d3 cam
nhan dugc tinh than v su tan tuy trong cdng viéc
clia cac thanh vién khac trong khi ban than vin
chua déng gép ducc nhiéu, tir dé tao thém déng
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luc trong minh d& c6 thé tidp tuc cb ging gbp phan
gitp cdng dong lap trinh thi dau & Viét Nam ngay
mdt I6n manh hon nia.”
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VNOI CUP 2024 - Cudc dua tri tué khong

gidi han

VNOI CUP 2024, mét trong nhiing su kién I3p trinh dugoc mong doi nhit trong ndm duoc t6 chifc
béi VNOI, d5 khép lai véi nhiing thanh céng ruc ré. Lan thi ba cudc thi dudc té chifc, ddy khéng chi I3
san choi cho cdc ban tré yéu thich Iap trinh thi diu thé hién tai ndng ma con la cdu nbi dé cbéng d‘6\ng
I3p trinh Viét Nam giao luu, hoc hdi va phat trién. Bai viét ndy sé dua quy déc gid di qua hanh trinh ddy
kich tinh cida VNOI CUP 2024, tir nhiing vong loai séi déng dén chung két dy cing thing.

Tong quan vé VNOI CUP 2024

N3m 2024, VNOI CUP d3 d4nh du mét budc
tién méi véi nhidu d8i méi vé thé 18, quy mé va
chit lugng d& thi. Diém dang chd y 13 VNOI CUP
2024 khéng gi6i han do tudi tham du dé tao didu
kién cho moi thi sinh & moi dé tudi déu cé thé tham
gia; cung véi dé, sb lugng thi sinh dugc tham du
Vong Chung két ting 1&n glp dbi so véi nim 2023,
thanh 24 thi sinh.

Hai vong loai din ra s6i ndi Vi sy tham gia
lén dé&n 1900 thi sinh trong mét vong thi, 13 sb
thi sinh tham gia ky luc trong tit c3 cac ki thi d3
tiing t8 chic trén hé théng VNOJ. Vong Chung
két dién ra tai Trudng Dai hoc Khoa hoc tu nhién,
Dai hoc Qudc gia Thanh phd H5 Chi Minh d3 thu
hit su quan tdm cla déng d3o cong ddng |ap trinh
thi diu. C4c thi sinh xuit sic nhit d3 cé co héi
giao luu, hoc hdi va cung nhau tranh tai trong mét
khong khi vo cung soi dong.

TIMELINE CUOC THI

ving loai
thit nhat

Timeline VNOI CUP 2024

Ban ra dé VNOI CUP 2024

8 3

BAN RA PE VNOI [CUP] 2024

Codeforces
Top 0.1%

8

ICPCWorld
Finalists

’ s .
0 fb.com/vnoiwiki &l wnolinfo

Thanh tich ban ra dé VNOI CUP 2024

D& cho "ra 1" céc bai tap day thir thach, doi hoi
sy miét mai va sang tao rit cao trong khau chu3n
bi va ra dé. Bén canh nhiing guong mat than quen
trong ban ra dé tir cic cudc thi truéc, VNOI CUP
2025 ciing d3 chao dén thém nhiéu thanh vién tai
nang mdi.

e Ding Doan Dic Trung: Trudng ban ra dé VNOI

CUP 2023 & 2024 - ICPC® World Finalist 2023,

2022, 2021, 2020; Max 2871 Codeforces® .

e Trin Quang Loc: Trudng ban ra dé ICPC

Asia HCMC 2022, ICPC Asia Hue City
2023; Coordinator'® Codeforces; Max 2546
Codeforces.

e Nguyén Dinh Quang Minh: ICPC World Finalist
2018, 2021; Max 2726 Codeforces.

e Hb Ngoc Vinh Phat: ICPC World Finalist 2023,
2022; HCB 10I* 2021; HCV APIO* 2021;
Max 2345 Codeforces.

e Nguyén Diép Xuan Quang: ICPC World Finalist
2020, 2021; HCB APIO 2017, Max 2446
Codeforces.

8]CPC: International Collegiate Programming Contest - Cudc thi Lap trinh Qudc t& lau ddi va danh gia nhit danh cho

sinh vién céc trudng dai hoc va cao dang trén toan cau.

9Codeforces: mét trang web t6 chic cac cudc thi 1ap trinh thi dhu véi cac dang dé, bai tap da dang.

Coordinator: ngudi t& chifc cic contest cho OJ.
11101: Ky thi Olympic Tin hoc Québc té.

2APIO: Ky thi Olympic Tin hoc Chau A — Thai Binh Duong.

13HSGQG: 13 viét tit cha ky thi Hoc sinh gidi Qubc gia.
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e Nguyén Hoang Vii: ICPC World Finalist 2023;
HCB 101 2021; Max 2204 Codeforces.

e Pham Xuan Trung: VNOI CUP 2022 Finalist;
gidi Nhit HSGQGS  2022; Max 2259
Codeforces.

e Hoang Québc Viét: gidi Nhi HSGQG 2022; Max
2139 Codeforces.

e Vi Hoang Kién: Bronze Medal ICPC World
Finals'* 2021, ICPC World Finalist 2023, HCB
01 2019, 2020; HCB APIO 2019, 2020.

e Truong Vin Qudc Bio: HCB 101 2021, 2022;
HCV APIO 2021, 2022.

e L& Quang Huy: HCB 101 2020, 2021; HCV APIO
2021; HCB APIO 2020.

Vong loai: Budc dém virng chac

Vong loai cia VNOI CUP 2024 d3 dién ra vo
cung s6i dong véi su tham gia cia hang ngan thi
sinh tai nang. Cudc dua gianh vé vao Vong Chung
két d3 tré nén vé ciing hap din va gay cin. Clng
véi d6, viéc thay déi sb lugng vong loai VNOI CUP
n3m nay doi hdi hé thdng cac bai trong ki thi c6
su lién k&t va tinh phan loai cao dé danh gia ding
thuc luc cda thi sinh du thi nhdm chon ra nhiing
thi sinh tai ning nhit cho Vong Chung két VNOI
CUP 2024. Chinh vi vay, cac bai tap trong vong
loai n3m nay ciing c6 phan thir thich hon nhiing
nam trudc do.

o) vong loai dau tién, ban t8 chifc d3 ghi nhan
con sb ky luc Ién dén gﬁn 1900 thi sinh du thi,
phd ky luc 1369 thi sinh cia VNOI CUP 2023.
V6i phong dé thi ddu v ciing chic chin, ban
SanguineChameleon d3 rat xult sic AC dugc 6/7
bai tap dau tién cla ky thi va gianh ngdi vi din
dau, trong d6 cac bai tép déu chi dusc ndp mot
3n duy nhét. O vi trf thit hai va ba 13n luot 13 ban
Nguyén Vii Ding Huy (Yurushia) va ban D3 Dinh
Dic (6aren).

Tai vong loai thit hai, cudc thi dién ra khéng
kém phin cing thing. Véi kinh nghiém chinh
chién tir nhiéu cudc thi 16n trong va ngoai nudc,
Trdn Xudn Bich (fextivity) di xudt sic din
dAu vong thi véi sb diém 12250/15250, AC 6/7
bai todn. X&p thd hai vd ba Ian luot 13 Pham
Quéc Hung (hollwo _pelw) va Nguy&n Ditc Thing
(marvinthang), ciing ddng s6 diém 12250,/15250.
Dang néi, khodng céch giita vi tri d3n dau va vj tr{

s6 hai chi hon 3 phit thdi gian 1am bai ma thdi.

Danh sach thi sinh du thi Vong
Chung két

DANH SACH THi SINH THAM DU

CHUNG KET VNOI [CUP] 2024

duongnc000 noobcoder

Faxtivity Baren fHashmt toib

GAWr_gura

holiwo_pelw tuanlinh17032006  tungvhO4

minhcoaol LeKienThanh69 hoangxuanbach DeMen100ns

neko_)
EERRERERREREEEE]

socpite

Danh sach thi sinh tham du VCK VNOI CUP 2024

Sau hai vong thi loai cling véi dé& cir tir cong
ddng, 24 cai tén xuit sic gép mit tai Vong Chung
két da 16 dien:

e Nguyén Tin S§ Nguyén - flashmt (30 tudi), dén
tir TP.HCM, Hang 13 téng diém 2 vong loai.

e Nguyén Xuan Tung - neko nyaaaaaaaaaaaa..
(25 tuc“;i), dén tir TP.HCM, Hang 11 t67ng diém
2 vong loai.

e V3 Khic Triéu - DeMen100ns (19 tucA;i), dén tur
TP.HCM, Thi sinh xult séc do BTC dé ci.

e D& Dinh Dic - 6aren (25 tudi), dén tir Ha N,
Hang 3 vong loai thi nht.

e L& Diic Toan - toib (20 tudi), dén tir Bién Hoa,
Déng Nai, Hang 19 t(“;ng diém 2 vong loai.

e L& Kién Thanh - LeKienThanh69 (17 tuéi), dén
tir Quy Nhon, Binh Dinh, Hang 10 t3ng diém 2
vong loai.

e Lai Minh Quang - gawr gura (18 tuéi), dén tur
Thanh Hoda, Hang 3 téng diém 2 vong loai.

e Nguyn Diic Thing - marvinthang (18 tudi),
dén tir Pha Tho, Hang 3 vong loai thd hai.

e Ha Léc Hai - powder (19 tudi), dé&n tir Thanh
Hoa, Thi sinh xult sic do BTC dé ct.

e Nguyén Quang Minh - minhcool (19 tudi), dén
tr Ha Noi, Hang 6 téng diém 2 vong loai.

e L& Phudc Dinh - cuom1999 (25 tudi), dén tir
D3 N3ng, Hang 17 tc“;ng diém 2 vong loai.

e L& Nguyén Hitu An - Pannda (18 tudi), dén tir

TP.HCM, Hang 21 t8ng diém 2 vong loai.

Nguyén Khinh Phic - khanhphucscratch (14

tudi), dén tir Ninh Binh, Hang 18 tong diém

“World Finals: Cudc thi ICPC cubi cling trong mdt mia gidi bao gdbm nhitng d6i xuit sic nht clia cic trudng dai hoc

trén thé gii vuot qua vong loai viing (Regional contest)
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2 vong loai.

e Vi Hoang Tung - tungvh04 (20 tuéi), dén tur
TP.HCM, Hang 20 t8ng diém 2 vong loai.

e Nguydn Tuln Linh - tuanlinh17032006 (18
tuéi), dén tir Ha Noi, Hang 22 tc“;ng diém 2 vong
loai.

e Pham Céng Minh - socpite (18 tuéi), dén tir Ha
N&i, Hang 7 téng diém 2 vong loai.

e Pham Quéc Hung - hollwo _pelw (19 tucA;i), dén
tir Ha N&i, Hang 2 vong loai th( hai.

e L& Hoang Nam - noobcoder (18 tudi), dén tir
Ha Nbi, Hang 8 t8ng diém 2 vong loai.

e Trdn Xuan Bach - fextivity (19 tudi), dén tir Ha
NGi, Hang 1 vong loai th hai.

o Nguyén Tung Lam - kilkuwu (18 tudi), dén tir
Hai Phong, Hang 15 t8ng diém 2 vong loai.

e Nguy&n Vi Ding Huy - Yurushia (21 tudi), dén
tir TP.HCM, Hang 2 vong loai thi nhAt.

e Nguyén Canh Duong - duongnc000 (17 tudi),
dén tir H3 Nbi, Hang 1 t8ng diém 2 vong loai.

e Hoang Xuan Bach - hoangxuanbach (17 tudi),
dén tir HA Nbi, Hang 16 téng diém 2 vong loai.

e Nguyén Ngoc Trung - chemthan (32 tudi), dén
tit Phi Tho, Hang 12 t8ng diém 2 vong loai.

Nhitng céi tén v6 cling xult sic ké trén d3 tao
nén mét Vong Chung két kich tinh va khé quén tai

VNOI CUP 2024.

Vong Chung két: Dinh cao cua
tai nang

+». CHUNG KET .-»
VNOI CUP 2024

TP. HCM - 01-04,/08,/2024

o :
& ejvnolinfe

ﬁ fh.com/vnolwiki

Vong chung két VNOI CUP 2024 dugc phdi hop t6 chifc
tai TP.HCM tir ngay 01,/08 - 04/08

Vong Chung két VNOI CUP 2024 d3 dién ra tai
Trudng Dai hoc Khoa hoc Tu nhién, Dai hoc Qubc
gia Thanh phé H5 Chi Minh. 24 thi sinh xult sic
nhit tir vong loai da hoi tu tai day dé tranh tai.

Déang néi, do tudi clia cac thi sinh tham du
Vong Chung két rit da dang, trong dé cé ban
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Nguyén Khanh Phic (khanhphucscratch) chi méi
14 tudi. Cling véi d6, danh sach nay ciing c6 su gép
m3t cha 2/4 thanh vién doi tuyén IOl Viét Nam
2024, dé la Hoang Xudn Bach (hoangxuanbach)
va Pham Céng Minh (socpite); day ciing chinh I3
hai guong mit vang d3 xuit sic mang vé hai tAm
huy chuong vang cho doan Viét Nam.

Gibng nhu cac cudc thi truée, Vong Chung két
VNOI CUP 2024 tiép tuc md thém bang md réng
- bang d4u danh cho moi thi sinh mong mubn cé
co héi co sat truc tiép tai dia diém thi cla cac thi
sinh chinh thiec.

Cac bai trong Vong Chung két st dung nhiing
kién thiic di kh4 quen thudc véi cong ddng Tin
hoc Viét Nam trong nhiing n3m gan day, c6 dé
phan hod cao. Ngoai ra, thi sinh ndm nay trai dai
& nhiéu thé hé, do dé, cubc thi d3 dién ra rat cang
thing va khé dodn dinh truéc duoc két qua.

¥ on CHUNG KET »»
VNOI CUP 2024
chic ?I

]

3 i ! = Thars .“L. 5
Khéng khi VCK VNOI CUP 2024 tai truong Dai hoc
Khoa hoc tu nhién, TP.HCM

Trai qua hang gid dong hd cing thing véi
khéng khi khéng thé ndo ruc Ita hon clia Vong
Chung két, trong mét khodnh khic, contest d3
chiing kién su vugt 1&n cha ban L& Hoang Nam
(noobcoder) - thi sinh gidi dugc bai E sém nhit,
trudc khi cic déi tha bdm dudi phia sau nhanh
chéng bt kip sau 2,5 tiéng tranh tai. Nira sau
cla contest, Tran Xuin Bach (fextivity) thé hién
ding cAp vuot troi cda minh khi 13 thi sinh duy
nhit chinh phuc bdi G tri gia 3500 diém, qua dé
tao cach biét 16n véi vi tri thd hai va tré thanh
nha V& dich VNOI CUP 2024 véi man trinh dién
thuyét phuc. Chung cudc, ba vi tri dau tién cla
Vong Chung két VNOI Cup 2024 d3 thudc vé ba
cai tén:

e Trin Xuan Béch (19 tudi) - Nha V6 dich VNOI
CUP 2024 véi sb diém 14750, nhan dusc phan
thudng tri gid 20 triéu VND.

e L& Phuéc Dinh (25 tudi) - Runner-up VNOI
CUP 2024 véi sb diém 10250, nhan dusc phan
thudng tri gid 15 triéu VND.



VNOI CUP 2024 - Cudc dua tri tué khéng gidi han

e Nguyén Tin Sy Nguyén (30 tudi) - Gianh cup
dong VNOI CUP 2024 véi s6 diém 10000, nhan
dugc phan thudng tri gia 10 triéu VND.

Chén dung TOP 3 VCK VNOI CUP 2024: Lé Phudc
Dinh, Tran Xuan Bach, Nguyén Tan Sy Nguyén

Loi két

Hai thidng - 24 thi sinh - 1 Nha V6 Dich, VNOI
CUP 2024 d3 di dén hdi két véi mét ki chung két
cuc ki man nhan. Cudc thi may min duoc chiing
kién nhiing man trinh dién cuc ki thuyét phuc tur
tht ca thi sinh tham gia du thi; bao gdm c nhiing
man khing dinh siic manh dén tir cdc guong mit
quen thudc, va su tién bd rat dang mong chd ma
cac thé hé "mdng non” cla nén Tin hoc Viét Nam
c6 thé dem lai.

Nhu vdy, VNOI CUP 2024 d3 khép lai thanh
cong tbt dep. Cudc thi khdng chi 13 mét san choi
cho céc ban tré yéu thich 13p trinh ma con la mot
ciu nbi dé cac tai nang tré Viét Nam dugc giao
luu, hoc héi va phat trién. Ky thi d3 khép lai véi
vd van cam xic khac nhau, nhung dong lai van I3
nhitng cam xdc khéng thé ndo quén dugc. Cénh
clia ndy khép lai d€ chd dén nhiing cinh clia khic
md ra, hdy cling nhau hudng dén VNOI CUP 2025
nhé!

Tap thé BTC va dai dién truong Dai hoc Khoa hoc tu
nhién, TP.HCM cing céc thi sinh cia VCK VNOI CUP
2024
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OLP’24 & ICPC Asia Hanoi 2024 - Nhiéu

dau an khé quén

Nim 2024, cong déng I4p trinh thi du Viét Nam lai mét 13n nifa duoc ching kién nhiing man trinh
dién dinh cao tai cic ky thi ICPC va Olympic Tin hoc Sinh vién. Ciing nhin lai cic ky thi ndy va hanh

trinh VINOI déng hanh tai céc ky thi nhé!

|CPC15 Asia Pacific Champ|onsh|pchuan Qubc t& ICPC dugc ICPC Toan cau va Asia

2024

Vao cubi nim 2023, khu vuc Chau A - Thai
Binh Duong d3 t6 chdc 5 diém thi ICPC Asia
Pacific Regional tai: Taoyuan - 23/10 (Dai Loan),
Seoul - 25/11 (Han Quéc), Yokohama - 26/11
(Nhat Ban), Jakarta - 04/12 (Indonesia), Hue
City - 08/12 (Viét Nam). Nbi tiép nhing thanh
céng clia ICPC Asia Hue City 2023, nham chon
ra nhiing déi thi xuit sic dai dién Asia Pacific
tham du Chung ké&t ICPC toan cAu n3m 2024 tai
Kazakhstan, cdc thi sinh phai canh tranh Ngbi vi
V& dich va 16 sut tham du ICPC World Finals'®
qua Chung két ICPC Asia Pacific. Véi thé thiic méi
dugc ap dung tu ky ICPC 2024, Ha No&i da chinh
thdc tré thanh dia diém dau tién duoc ding cai t6
chic Chung két ICPC Asia Pacific 2024 phdi hop
véi ICPC Viét Nam va ICPC Asia Pacific.

or CHU puC TRINH

professor

1A

GS.TS Chir Dic Trinh, Hiéu trudng Truong Dai hoc Céng
nghé, Dai hoc Quéc gia H3 Néi, Trudng ban té chiic phat
biéu

Ky thi dién ra tir ngay 29/02 - 03/03/2024 tai
Trudng Dai hoc Cong nghé, Dai hoc Qubc gia Ha
Néi. Ky thi da dugc t8 chiic truc tiép thi dau trong
5 tiéng tir 9h00 - 14h00 ngay 02/03/2024 tai Khu
thi ICPC tai Trudng Dai hoc Céng nghé, Dai hoc
Qudc gia Ha N&i. Ky thi duoc dién ra trén Hé théng

Pacific chi dinh va van hanh, phdn mém giam sat
thi diu cla Viét Nam do VNOI van hanh.

Ky thi quy tu 65 doi thi dé&n tir cac trudng dai
hoc hang dau cha Han Qubc, Nhat Ban, Indonesia,
Singapore, Viét Nam,... Trong do Viét Nam gép
mit 12 dai dién dén tir c3 ba mién:

e Dai hoc Bach khoa Ha Néi: HUST Kite;

e Dai hoc Cong nghé, Dai hoc Québc gia Ha Noi:
sudo, cat, rmdir;

e Dai hoc FPT Ha N6i: FPTU Ching Cheng Hanji,

FPTU Right Triangle;

e Dai hoc Bach khoa Da N3ng: BKDN.LeaderTurnsBack;

e Dai hoc Khoa hoc tu nhién, Dai hoc Qubc
gia Thanh phé H& Chi Minh: HCMUS-
SmokinTomatoes, HCMUS-ExploringWorld,
HCMUS-PeTalNyKing;

e Dai hoc Cdng nghé Théng tin, Dai
Qudc gia Thanh phdé HS Chi

hoc
Minh:

UIT.HHQ.SilverBullet;
e Dai hoc Su pham Ky thust Thanh phé HS Chi
Minh: HCMUTE.Fortune.

Bén trong dla dlem t8 chic thi cia Truorng Dai hoc Céng
nghé, Dai hoc Quéc gia Ha Noi

Sau 5 tiéng thi diu cing thing, ngbdi vo dich
ICPC Asia Pacific Championship 2024 d3 thudc vé
dé6i tuyén NewTrend dén tir Dai hoc Quoc gia Seoul

I5|CPC: International Collegiate Programming Contest - Cudc thi Lap trinh Qubc t& 1au dsi va danh gia nhit danh cho

. PN z \ . BN 2 N BN A
sinh vién céc trudng dai hoc va cao dang trén toan cau.

World Finals: Cubc thi ICPC cudi cling trong mét mia gidi bao gdm nhitng déi xult sic nhit chia cic trudng dai hoc

trén thé gii vuot qua vong loai viing (Regional contest)
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(Han Qudc). Tir két qua ky thi, Viét Nam c6 ba
dai dién xuat sic gianh dugc tAm vé tham du ICPC
World Finals 2024, chinh I3:

e UET sudo (Trudng Dai hoc Cong nghé, Dai hoc
Qubc gia Ha N&i): Pham Qubc Hung, Hoang
Ngoc Bdo Khué&, Pham Xuan Trung

e HUST Kite (Trusng Dai hoc Bich khoa Ha
NGi): Nguyén Anh Tién, Pham Hoang Tién,
Nguyén Thn Diing

e HCMUS-ExploringWorld (Trusng Dai hoc Khoa
hoc Tu nhién, Dai hoc Qudc gia Thanh phé Hb
Chi Minh): Lé Hitu Nghia, L& Minh Hoang, Vi
Hoang Tung

Olympic Tin hoc Sinh vién Viét
Nam va ICPC Asia Hanoi 2024

1\ inel
PGS.TS. Nha gido nhan dan H6 ST Dam chi tich héi
déng gidm khdo

Ky thi Olympic Tin hoc Sinh vién Viét Nam Ian
thr 33, ky thi PROCON Viét Nam va ky thi Lap
trinh sinh vién Quéc t& ICPC Asia Hanoi 2024 duoc
t6 chiic tai Dai hoc Cong nghiép Ha Noi tir ngay
10 - 13/12/2024. Ky thi quy tu gan 700 coders
xuht sc nhit dén tir 78 trudng dai hoc, cao dﬁng,
hoc vién trén khip ca nudc; cung véi dé la 20 doi
tuyén ICPC Québc t& tai ning dén tir Singapore,
Han Qudc, Indonesia, Thai Lan, Philippines va Dai
Loan. Ky thi nim 2024 c6 quy md 16n nhit tur
truéc dén nay véi hon 700 thi sinh va 180 huln
luyén vién dén tir 116 trudng dai hoc, cao ding,
hoc vién trén cd nudc va cac quéc gia Singapore,
Han Qubc, Dai Loan, Thai Lan.
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Nguyén Diic Thing (Trusng Dai hoc Kinh té Quéc dan
Ha Ngi) - V6 dich Siéu CUP OLP'24.

D&i véi ky thi Olympic Tin hoc Sinh vién Viét
Nam, cic vi tri d3n dau mai khdi thi nhu sau:
e V56 dich khéi Siéu Cip: ban Nguyén Dic Thing
- Dai hoc Kinh t& Quéc dan
e V6 dich khbi Chuyén Tin: ban P& Anh Khoa -
Trudng Dai hoc Cong nghé théng tin, Dai hoc
Qubc gia Thanh phé H& Chi Minh
e V6 dich khéi Khong Chuyén & Cao Ding: ban
Dinh Van Tung - Trudng Dai hoc Thuy Lgi
Giai dong doi khdi Chuyén Tin va Khéng
Chuyén ca ky thi Ian lugt thudc vé Dai hoc Bach
khoa Ha N&i va Dai hoc Kinh t& Qudc dan. Nhu
thong 1€, ngoai ra ban t8 chiic con trao thém giai
nit sinh xuit sic nhit danh cho cc "béng hdng”
d3 tham gia ky thi. Cu th&, ban Nguydn Thanh
Tam - Trudng Dai hoc Ngoai Thuong, Co sé 1l tai
Thanh phd H& Chi Minh véi giai Ba khéi Khong
Chuyén cling véi ban Tran Huong Ly - Trudng Dai
hoc Ngoai Thuong véi giai Nhit khéi Chuyén Tin,
d3 xult sic duoc trao gidi thudng nay.
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Viét Nam c6 2 déi tuyén gianh Huy chuong Vang tai
ICPC Asia Hanoi 2024.

Con dbi véi ky thi Lap trinh sinh vién Qubc
t& ICPC Asia Hanoi 2024, ngbi vd dich thudc vé
doi tuyén fruit _advantages dén tir Dai hoc Qubc
gia Dai Loan, sau man bic phd AC thanh cong
bai | & phat thd 290, nang t8ng sb bai gidi ducc
lén 11/13 bai. Riéng Viét Nam c6 hai déi tuyén
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xult sic gianh dugc huy chuong vang 13 HCMUS-
AtCoder (Trusng Dai hoc Khoa hoc tu nhién,
Dai hoc Qubc gia Thanh phé H& Chi Minh) va
UIT.KHQ.TheUnkillableDemonKings (Trudng Dai
hoc Céng nghé théng tin, Dai hoc Qudc gia Thanh
phb Hb Chi Minh). Két qua cla vong thi nay la co
6, de lua chon ra cic déi tuyén xult sic tranh
tai & ICPC Asia Pacific Championship 2025 tai
Singapore vao thang 03/2025.

Ngéi V6 dich ICPC Asia Hanoi 2024 thuéc vé doi tuyé7n
fruit _advantages (Dai hoc Quoc gia Dai Loan)

VNOI dong hanh ciing Olympic
Tin hoc Sinh vién Viét Nam

Nhiing thanh vién VNOI déng hanh ciing cac thi sinh tai
ICPC Asia Hanoi

Nim 2024 danh diu n3m thd tu VNOI dong
hanh cung cac ky thi ICPC va Olympic Tin hoc
Sinh vién. K& thira va phét trién cdng nghé, ky
thuat va kinh nghiém tir cac n3m truéc, VNOI tiép
tuc hd tro t8 chifc cac su kién di&n ra thuan lgi,
tot dep.

Trong cac ky thi k& trén, VNOI rat vinh du va
tu hao khi hé théng chdm thi ciing nhu hé théng
gidm sét thi do chinh VNOI thiét ké& dya trén ban
mdy thi cta ICPC World Finals dugc dua vao st
dung. Cac hé théng déu nhan dugc nhiéu phan hdi
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tich cuc tir ban t8 chiic va cic thi sinh du thi, c3
thi sinh trong nudc 13n thi sinh qubc té. Riéng dbi
véi hé théng may 3o thi, so véi 1an dau sir dung tai
ky thi ICPC Regional Hue City 2023, dén nay hé
thdng d3 duoc cip nhat va hiéu chinh nhiéu tinh
ning, gbp phan gitp thi sinh c6 nhiing trai nghiém
lam bai tot nh4t. D3c biét, vdi cai tién & tinh ning
in 4n m3 ngudn, chi mit mét thdi gian rit ngdn
dé ban in téi dugc tay thi sinh tir khi yéu ciu duoc
gti di, gép phan nang cao hiéu qua thi du cta cic
déi tuyén ICPC.

Loi két

N3m 2024 13 mot ndm thanh cdng cla cbng
dong |ap trinh Viét Nam vdl nhung thanh tich dang
né tai cac diu trudng qubc té. Day chinh I3 minh
chiing rd nét cho tai ning va su nd luc khdng ngiing
cla cac ban sinh vién, clia thé hé cac ban tré yéu
thich 1ap trinh.

VNOI, véi vai trd 13 cu nbi giita cac lap trinh
vién tré va cac cudc thi qudc t&, d3 déng gép khong
nhé vao su phat trién cha cdng déng I3p trinh Viét
Nam. Hé théng chdm thi va gidm sat thi do VNOI
xay dung d3 ddm bao tinh céng bang va minh bach
cho cac ky thi, ddng thdi tao diéu kién thuan lgi
cho céc thi sinh thé hién hét kha ning clia minh.

Nhiing thanh cong nay la nguc“\)n déng vién 16n
cho thé hé tré Viét Nam, khgng dinh vi thé caa
Viét Nam trén ban dé Iap trinh th& gidi. Cé thé
néi, cac cudc thi nhu ICPC va Olympic Tin hoc
Sinh vién Viét Nam khéng chi 13 noi dé cic ban
sinh vién thé hién tdi n3ng m3 cdn 13 noi d& cic
ban tré hoc hdi, giao luu va cung nhau phat trién.
Trong n3m tdi va trong tuong lai, VNOI vAn sé tiép
tuc dong hanh va hd tro cong dong Iap trinh Viét
Nam phat trién, qua viéc t8 chiic cic hoat dong
va duy tni cac cudc thi chit luong cao.



Thuit toan tim s6 nguyén t6 cia Dijkstra

Vo Diic Doan
11 Tin, Truong THPT Chuyén Nguyén Tat Thanh



%% Thuat todn tim sb nguyén tb cha Dijkstra

Vo Dic Doan

Edsger W. Dijkstra la m&t nha khoa hoc may
tinh c6 nhiéu déng gbp trong I|nh vuc ngon ngii lap
trinh va khoa hoc mdy tinh, ndi tiéng nhat chinh
la thuat todn Dijsktra - mét thuit todn tim dudng
di ngdn nhit, dugc 6ng nghi ra trong vong 20 phit
khi di cafe cung vi hén thé cia minh.

Thé nhung, ban cé biét rang Dijsktra ciing phét
minh ra mét thuit todn tim sb nguyén té khéng?

S6 nguyén to6

Nh3c lai dinh nghia S& nguyén tb 13 mét sb tu
nhién c6 dang hai udc nguyén ducng 1 va chinh
né. Cac sb tu nhién con lai dugc goi 1a hgp sb.

Vi du:

o 713 s5 nguyén tb viné chic6 2 uéc 1a 1va 7
e 12 khéng 13 sb nguyén tb vi né 6 6 udc 1a 1,
2,3,4,6val2

Vi céc sb nguyén td phan b theo mét quy lut
khéng xac dinh nén viéc xac dinh cic sb nguyén
td trong mét khodng sb 13 mdt thi thach 16n. Cac
nha todn hoc thich su thir thach, va gis day ta cé
vd sb cach xac dinh s nguyén td.

Ta cé bai toén:

Cho mét sb tu nhién N. Hiy tim va in
ra tat ca cac sé nguyén té tir1 dén N.

Trudc khi gidi thiéu vé cach gidi quyét bai toan
nay bing thut todn tim sb nguyén td cta Dijkstra,
ta s& diém qua mot sb thuat todn tim sb nguyén
td nh3m gidi quyét duoc bai todn trén.

Phuong phap thi sai

Mét trong nhitng cach don gién nhit dé kiém
tra mét s6 x co phai I3 mot s& nguyen td khong
chmh 13 xét tht c3 céc sb tu 2 dén z — 1 va kiém
tra néu x c6 chia hét cho sb ndo trong khoang nay
khéng. N&u nhu khéng ton tai sb ndo thda man thi
= sb nguyén tb, khéng thi nguoc lai.

bool isPrime(int x) {
if (x <= 1) return 0; // s6 1 khdng phai s& nguyén t6
for (int i = 2; i < x; ++i)
if (x % i == 0) return O;
return 1;

}

D6 phdic tap cia thudt todn nay sé la O(n) véi
n=ux.

Ta c6 thé gidm bét sb lugng thao tic cin thuc
hién b3ng cich chi xét cic sb n3m trong khoang

tir 2 dén /7.
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Tai sao chi can xét dén /2 ? Vi du véi sb 12.
Ta ¢6 V12 > 3 va c4c udc cla 12 nhd hon V12
chinh 13 cdc s6 1, 2 va 3. D& thiy, khi 14y 12 chia
cho cac uéc nay, ta dé dang tim dugc cic uéc sb
con lai cha 12:

o 4= }E%
3
6 12
e 6= —
2
12
o 12=—
1

Khi nay, d6 phic tap cta phuong thap thi sai
dugc gidm xudng con O(+v/n).

bool isPrime(int x) {
if (x <= 1) return O;
for (int i = 2; i * i <= x;
++i) { // i <= sqrt(x) <=> i * i <= x
if (x % i == 0) return 0;
}
return 1;

}

Sau khi d3 cé thuit toan xac dinh x cé phai
s& nguyén tb khdng, ta cé thé gidi quyét bai toin
trén: Ta xét cic sb tir 1 dén n, néu sb d6 13 sb
nguyén td, ta in sb dé ra.

for (int i = 1; i <= n; ++i)
if (isPrime(i)) cout << i << '\n';

D6 phic tap clia chuong trinh sé 13 O(n+/n).

Vi chuong trinh clia ta khéng can luu bt ki
théng tin gi thém nén dd phic tap bé nhé s€ la
O(1).

Toi uu
Nhin lai bai to4n, ta nhan thiy chuong trinh ¢
thé dugc t6i uu hon nita cho dang bai nay bing

cach tan dung cac sb nguyén t& tim duoc nhiing
buéc truéc dé dé kiém tra sb x.

vector<int> primes;

bool isPrime(int x) {
if (x <= 1) return 0O;

for (int i : primes) {

if (i * i > x) break;

if (x % i == 0) return O;
}
return 1;

}

for (int i = 1; i <= n; ++i) {
if (isPrime(i)) {
cout << i << '\n';
primes.push_back(i);
}
}




Thu4t todn tim sb nguyén t cda Dijkstra

Thuat todn bay g|d cb do phUC tap O(n X
m(n)), véi m(n) 1a sb lugng s& nguyén tb tir 1

dén n. Theo dinh Iy s6 nguyén t6 ' | ta cé:
(n) ~ ] , nén do phuc tap trén sé tuong
08¢ T
n
duong: O(n x ~ O :
ng: O(n (1) ~ Olni )

D6 phiic tap bod nhé bay gis tang [én thanh
O(m(n)) = O

] ) vi chuong trinh gio day phai
og,n

e
luu thém danh sach cic s6 nguyén to tur 1 dén n.

Thuat toan sang sb nguyén tb

Thu4t toén sang sb nguyén t5 cho phép ta xac
dinh c4c sb nguyén tb trong khoang tir 1 dén N véi
d6 phic tap nhanh nght ngudng: O(nloglogn).

Thuit todn dugc thuc hién dua trén nhin dinh
sau: néu p 13 mot sb nguyén tb thi cac bdi sb khac
p clia p nhu 2p,3p,4p, ... khéng phai 13 mét sb
nguyén td.

Tu day ta c6 mo ta thuat todn:

Ta c6 mdt mang danh diu notPrime cé n phan
tlr duoc danh sb tir 1. Ban diu, notPrime[1]

1 vi 1 khéng phai 13 sb nguyén tb.

Ta duyét cac sb tir 2 dén n, v&i mdi sb x duoc
duyét, ta cé 2 truong hop:

e notPrime[x] = 0:sd x khong dugc danh diu
— z 13 sb nguyén tb. Khi nay, bt dau tir bbi
sb thit = cla z, ta danh diu notprime [x*x]
= 1, notprime[(x + 1)*x] = 1, ..., cho téi
notprime [ (n/x)*x]

e notPrime[x] = 1: sb = dudc danh diu nén x
khdng phai s6 nguyén t. Khi nay ta khéng lam
gi ca.

Sau khi két thic thudt todn, vi trf cla céc
notPrime khéng dugc dénh diu s& 13 mét sb
nguyén td.

const int N = 1e6 + 10; // N > n
bool notPrime[N];
for (int i = 2; i <= n; ++i) {

if (notPrime[i] == 0)

for (int j =i * i; j <= mn; j += i)
notPrime[j] = 1;

}
for (int i = 2; i <= n; ++i)

if (notPrime[i] == 0) cout << i << '\n';

Cau hoi: khdng phai ta nén b3t dau danh diu
tlr bdi sb thd hai clia mdi sd nguyén tb sao?

Tra 10i: Day 13 phuong 4n tbi uu khi sang sb
nguyén t6. D& thiy, khi xda cic bbi sb clia cic sb
nguyén p, cac boi sb tir 2 dén p — 1 déu d3 duoc

Yhttps: / /vi.wikipedia.org/wiki/%C4%90%E1%BB%8Bnh 1%C3%BD _s%E1%BB%91 nguy%C3%AAn _t%E1%BB%91
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danh diu & cac lan truée d6. Vi du, ta khdng can
danh diu bbi sb tha 3 cha sb nguyén td 7, tic sb
21, bdi vi sb nay di duoc danh diu khi sé nguyén
t6 3 thuc hién viéc danh diu cic bdi sb.

M6t cach dé tbi wu hon nifa thuat toan sang
chinh 13 ta chi can duyét dén \/n véi cach gidi thich
tuong tu véi phﬁn truéc.

for (int 1 = 2; i * i <= n; ++i) {
if (notPrime[i] == 0)

for (int j =1 * i; j <= mn; j += i)
notPrime[j] = 1;

Mac du thudt toadn sang tbi wu hon nhiéu so
véi phuong phdp th(r sai, thuit todn lai st dung
lugng bd nhé 16n, cé d6 phic tap 1a O(n), vi phai
dénh diu cac sb trong khoang.

Thuat toan cia Dijkstra

Thult toin tim sd nguyén tb cla Dijkstra I3
mdt thuat toan de“\ly "thanh lich” trong viéc tim sb
nguyén tb.

Thu4t toadn ap dung 2 tinh cht:

e 2 13 sb6 nguyén td dau tién va nhd nhit trong
danh séch sb nguyén tb

e Theo dinh dé Bertrand '®
tb thit n, ta c6 nhan xét:

, V6i P, 1a s6 nguyén

Ppi1 <2x P, < P2

Ta cé md ta thuit todn nhu sau:

Ta c6 mdt danh sich luu cac sb nguyén tb dusi
dang cip gia tri (P, tP), véi P 13 mét sb nguyén tb,
va tP 13 bdi sb thi ¢ clia s6 nguyén t6 by (t > 1).

Ta luu c3p sb6 nguyén td 2 va bdi sb tht 2 cla
né vao danh sich: (2,4).

Xét cac sb x tir 3 dén n:

e N&u 2 nhd hon bdi sb nhd nhit trong tht ¢ cac
boi sb dugc luu trong danh sich, = 1a mot sb
nguyén tb. Khi nay thém cép = va bbi sb thi =
cta né vao danh sach: (z, 2%). Vi du: khi ta xét
s& 3, danh sach hién tai luu cdp gid tri (2,4).
Vi 3 < 4, 3 13 sb nguyén tb. Ta in 3 va thém
cdp gia tri (3,9) vao danh sach.

o Néu b:\?mg mot hodc nhiéu boi sb nhit trong
danh sach thi z kh6ng 13 mét sb nguyén t5. Khi
nay, tdng gié tri cua (cac) bdi sb mét khodng
bang s6 nguyén té z tuong ling trong cdp gia

ri. Vi du nhu khi ta xét téi sb 4, danh sach
cﬁa ta hién tai dang luu 2 cdp gid tri (2,4) va

Bhttps:/ /vi.wikipedia.org/wiki/%C4%90%E1%BB%8Bnh  %C4%91%E1%BB%81 Bertrand
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%% Thuat todn tim sb nguyén tb cha Dijkstra

Vo Dic Doan

o
n 2@
(3,9). Vi 4 bing bdi sb clia 2 nén 4 khong phai
s& nguyén t8. Khi dé cip (2,4) sé dugc cap nhat
lai thanh (2,6).

Sau khi duyét xong, cac sb trong danh sach sé
luu tat cd cac s6 nguyén to tur 1 dén n.

Ta 6 cai dit trén C++, s dung
priority_queue:

// luu céac cédp (tP, P), pg-min theo tP
priority_queue<
pair<int, int>,
vector<pair<int, int>>,
greater<pair<int, int>>>
Pa;
pq.push({4, 2});

if (n <= 2) cout << 2 << '\n';

for (int i = 3; i <= n; ++i) {
if (i < pq.top().first) {
pa.push({i * i, i}); // Thém (tP, P) vao danh séch
cout << i << '\n';
} else if (i == pq.top().first) {
while (i == pq.top().first) {
pair<int, int> a = pq.top();
pq.popQ); .
a.first += a.second; // thay doi (tP, P) thanh
// ((t + 1)P, P)
pq.push(a);

Viéc duyét cic sb tir 1 dén n mét O(n) thao
tic, mdi thao tic lai viéc tim bdi sb nhd nhit
c6 do phic tap O(logn), nén ta c6 do perc tap
Ogn logn) cho thuat toan tim sb nguyén td theo
kiéu Dijkstra.

Thuat todn ciing phai luu cic sb6 nguyén tb
trong khoang tir 1 dén n nén dé phic tap bd nhé
s€ la O(m(n)) = O .

(x(n)) ~ O(—)

Ta t&i uu thuat todn bing cach loai bd cic sb
nguyén t6 P khoi danh sdch néu béi s6 hién tai
clia n6 tP 16n hon n.

if (i < pq.top().F) {
if (i * i <= n) pq.push({i * i, i});
cout << i << '\n';
} else {
while (pq.size() && i == pq.top().F) {
auto a = pq.top();
Pq.pop();
a.first += a.second;
if (a.first < n) pq.push(a);

So sanh véi thuat toan Dijsktra

Thuat toan sang sb nguyén tb véi
thuat toan Dijkstra

So sanh véi thudt todn sang, thudt todn cla
Dijsktra st dung it bé nhé hon mét cach dang ké
(O( (n)) < O( ). Day la béi thay vi phai luu tt
c3 c4c boi clia mot sb nguyén td gibng nhu thuat
toan sang, thuat toan cda Dijkstra chi luu mét boi
sb can thiét.

Tuy nhién, vi cich luu trir va quan If
cic bdi sb nay kha phic tap (phdi st dung
priority_queue), do d6 dd phic tap thdi gian
cling 16n hon so véi thudt todn sang.

Thir sai véi thuat toan Dijkstra

Thuat toadn cia Dijkstra c6 d6 phic tap thdi
gian nho hon so véi phucng phap thid sai. Tuy
nhién, phuong phéap thi sai lai s& dung it bé nhé
hon so véi thudt todn cla Dijkstra.

C6 thé thiy, thuat toan Dijkstra 13 mét sy can
bing giita thdi gian va bd nhd, véi thuat todn chay
nhanh hon phuong phap thir sai va st dung it bd
nhé hon thuat toén sang sb nguyén tb.

Cé nén s dung thuat toan
tim s0 nguyén to cua Dijkstra
khong?

Thudt todn cta Dijkstra tuy "khdng cé diém
yéu" nhung chinh vi su can bing dé ciing khién
thuit todn "khoéng cé diém manh” néu so véi hai
thuat todn con lai - hai thuat toan cé diém ndi troi
ro rét tha sai st dung rAt it bd nhg, va thsi gian
chay cha sang 13 khi nhd. Ngay c3 trong bai viét
clia Dijkstra néi vé thuat todn ndy ciing viét

"But everybody knows that the
most effienct way to generate prime
numbers is by using the Sieve of
Erathosthenes.”

(Tam dich: Ai ciing biét cach hiéu
qua nhit dé sinh sb nguyén té chinh
la si dung thudt thudt todn sang
Eratosthenes.)

Tuy nhién, day ciing 13 mdt thuit toan rat hay
ho ma ban c6 thé hoc!

https: / /www.cs.utexas.edu/"EWD /ewd02xx/EWD249.PDF

21



p p v

Thudt todn tim s6 nguyén to clua Dijkstra Vo Diic Doan @& ; ' §
oS
"‘%f: re

L

Tham khao

Notes on Structured Programming *° - Edsger
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Tong quan vé cau trac dir liéu

Gii thiéu
Chu trac dif liéu 2° 13 mét trong nhiing kién
thic quan trong nhit trong 14p trinh thi dau béi
su hitu dung trong viéc quan Ii, truy cip va thay
déi di liu mot cach nhanh chéng. Tuy nhién, su
phiic tap trong viéc cai dit ching 13 su bAt tién
khéng hé nhd véi tit cd moi ngudi. Do vay, nhiéu
ban thudng st dung thu vién code (library) dé rat
nge”;n thai gian cai ddt, nhung mét vAn dé méi xult
hién 13 viéc thiét k& mot thu vién c6 day da tinh
ning, va ap dung dugc véi tt cd moi tinh hudng.

Bai viét nay s& tap trung vé viéc téng quéat héa
cac chu trac dif liéu thudng gip - Sparse Table 2
, Segment Tree 2> - bing Ii thuyét nhém (Group
theory 2 ), va cach cai dat ching.

Téc gid mubn gdi 165i cdm on dén thu vién
Algorithms %*  cia Aeren, nguén cam hiing cho
bai viét nay.

Ghi chi

Tuy khéng b3t bubc, nhung déc gid nén doc
trudc vé cac thult todn va clu trac dit liéu & trén
dé doc bai viét nay mot cach sudn sé nhit. Tac gia
s& chi dé cip qua vé y tudng chinh cla cac thuat
todn trén, ma khdéng di sdu vao Ii do va cich hoat
dong.

D& nhit quan véi thu vién Algorithms trén, ta
sé théng nhit ring:

e Mang danh sb bit dau tir 0 (0-index). Khi ta
néi "Mang A ¢ N phan t{’, ta mic dinh ring
mang dugc danh sb tir 0 dén N — 1.

e Moi khodng trong mang déu |3 nita khoang [, 7)
(half-open interval). Cu thé hon, khodng nay
chita moi sb i théa man [ <i < r.

Sparse Table
Bai toan co dién

Cho mdt mang A c6 N sb nguyén va
Q truy van c6 dang [I, 7). V&i m&i truy
vin, hiy tim gid tri nhd nhit trong
khodng [l,r).

%
Tran Xudn Bdch o :
r\-\,-

Loi giai
Goi L = |log N| + 1. Ta dinh nghia mang hai
chiéu ST c6 kich thudc [0, L) x [0, N), véi gia tri
cta ST[j][7] 1a
ST{j]l] =

min Ay
k€[i,i+27)

= min min Ay, min A
kelii+2i-1) kel[i+29-1,i427)

= min(ST[j — 1][i], ST[j — 1][i + 2]

D& tra 15i truy vAn [I,7), goi j = |log(r —1)],
khi dé:
min A, = min (

kell,r)

= min(STj][l], ST[j][r — 2’])

min Ay,
ke(l,l1+29)

min Ak)

ker—27,r)

D6 phic tap 13 O(Nlog N + Q).

Cai dit

struct sparse_table {
int n;
vector<vector<int>> st;

void build(const vector<int> &a) {
n = ssize(a);
int 1 = __1lg(n) + 1;
st.assign({a});
st.resize(l);
for (auto j = 1; j < 1; j++) {
st[j].resize(n - (1 << j) + 1);
for (auto i = 0; i + (1 << j) <= n; i++) {
st[j][i] = min(
st[j - 1101, stlj - 110 + (1 << (G - 1))]
);
}
}
}

int query(int 1, int r) {
int j = __1g(r - 1);
return min(st[j][1], st[jl[r - (1 << jD1);
}
};

Bai toan téng quat

DA3u tién, ta phai [am tc“;ng quat bai toan trudc.
Ta biét ring mang A c6 thé chdia nhidu kiéu
blen/du ligu khac nhau (sb nguyén, so hitu t| 50
thuc, s& phiic, ...), va truy vin c6 thé hdi ve cac
ham khéac nhau (min, max, ged, ...). Goi kidu bién
trén 1a T va ham la merge, ta cé bai toan tcA;ng
quat nhu sau:

2nttps: / /wiki.vnoi.info/algo/data-structures/data-structures-overview

Zhttps: / /wiki.vnoi.info/algo/data-structures/rmq

Zhttps: //wiki.vnoi.info/algo/data-structures /segment-tree-basic

Bhttps://en.wikipedia.org/wiki/Group _theory
#https://github.com/Aeren1564/Algorithms/
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Tran Xudn Bdch

Cho mét mang A <6 N ph§n to
thudc T (A; € T) va @ truy van ¢
dang [I,7). V6i mdi truy van, hdy tim
merge(Ap,y) = merge(A;, ..., A._).

Nhan xét

Ta c6 mdt vai nhan xét nhu sau:
e merge la mdt phép todn hai ngdi (binary
operation 25 ) trén T; ndi cach khac,

merge: T X T —=T

o D& dinh nghta merge(A[l, 1)), ta cAn tinh chét
giao hoan (associative ?° ) clia merge:

merge(a, merge(b, c)) = merge(merge(a, b), c)

Ya,b,c e T

Tinh chit ndy 13 cin thiét dé bibu thdc
tréntrén c6 cach bidu didn 13 merge(a, b, ¢);
va mdé réng hon la merge(ay,...,a,) =
merge(a,, merge(. .., merge(an—1,a,))).

e D& thuan tién, ta dinh nghia phan tlr don vi cla
T, goi la Tig. Phan tir nay théa man:

merge(a, Tiq) = merge(Tiy,a) = a

VaeT
Tu day ta 6 dinh nghia rang T(Ap) = Tig

Ba nhan xét trén chinh 13 ba tién dé clia monoid

27 Néi cach khac, T 1a mét monoid véi phép todn

merge va phan ti don vi T
Ngoai ra, d€ Sparse Table vin hoat déng chinh

xac, ta phai c6 thém diéu kién sau:

o Xét A = [Tig,a,Tig] (a € T) va truy van
[[,7) = [0,3). Theo thuit todn Sparse Table,
ta c6: merge(Ap3))
= merge(merge(Aj,2)), merge(Ap 3)))
merge(Tig, a, Tiq)
= merge(merge(Tqy,a), merge(a, Tiq))

a = merge(a, a)

phdi théda min tinh chit

: a = merge(a,a)Va € T.

Viy merge

idempotence %8

Bhttps: //en.wikipedia.org/wiki/Binary operation
®https: //en.wikipedia.org/wiki/Associative _property
2"https: / /en.wikipedia.org/wiki/Monoid

Zhttps: //en.wikipedia.org/wiki/ldempotence

Diéu kién nay ciing 13 diéu kién d0 dé bai toan
thé dugc gidi bing Sparse Table. That vay, ta

[N e]
Q\ O~

merge(ST[j][t}, ST[j]lr — 2'])

merge( Ay iy2i), Ajr—2i )

merge(merge( Ay, —oiy, Apr_2i 1427)),

merge( A} _oi 1125), A[z+2v "))

merge(A[” m,merge(A[,n 24,1429) A[r—2j,l+2j))7A[l+2j,7")j
= merge(Ap,,_2), A
merge(Ap,)

Mbét sb vi du clia bai todn thda man nhiing diéu
kién trén la:
e T 13 sb thuc, merge 13 min, Ty 13 co.
e TIa
e T 13 sb tu nhién, merge 13 ged, Tig 13 0.
e T I3 bitmask cé6 D bit, merge la AND, T;y la
2P 1.
e T I3 bitmask cé D bit, merge la OR, Tiq 13 0.

[r—29,14-27) 7A[l+2ﬂ,r)>

so thuc, merge la max, Ty la —oo.

Cai dit

Ban doc c6 thé tham kh3o thém code tai diy
29

// TT 1a loai cta merge: T x T -> T
template <class T, class TT> struct sparse_table {
int n;
vector<vector<T>> st;
TT merge; // Binary operation
T T_id; // Identity element

sparse_table(TT merge, T T_id)
: merge (merge)
, T_id(T_id) {}

void build(const vector<T> &a) {
n = ssize(a);
int 1 = __1lg(n) + 1;
st.assign({a});
st.resize(1l);
for (auto j = 1; j < 1; j++) {
st[j].resize(n - (1 << j) + 1);
for (auto i = 0; i + (1 << j) <= n; i++) {
st[j1[i] = merge(
st[j - 110i], stlj - 11[i + (1 << (G - 1))]
);
}
}

T query(int 1, int r) {
if (1 == r) return T_id;
int j = __1g(r - 1);
return merge(st[j1[1], st[jllr - (1 << j)1);

};

Phttps:/ /github.com/Aeren1564/Algorithms/blob/master /Algorithm _Implementations Cpp/Data_ Structure/Sparse_ Table/sp:

snippet
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. J
Tran Xudn Bach &

Khéng c6 nhidu thay déi giiia cich cai dit tong
quat nay so véi ban dau, nhung ta cé thé dung né
cho nhiéu thé loai Sparse Table khac nhau:

// int array, minimum query
auto st_int_min = sparse_table(
/* merge x/ [1(
int t1, int t2
) { return t1 < t2 ? t1 : t2; },
/* T_id */ numeric_limits<int>::max()

);

// long double array, maximum query
auto st_ld_max = sparse_table(
/* merge */ [1(
long double t1, long double t2
) { return t1 > t2 ? t1 : t2; },
/* T_id */ numeric_limits<long double>::min()

);

// long long array, gcd query
auto st_1ll_gcd = sparse_table(
/* merge */ [1(
long long t1, long long t2
) { return gcd(tl, t2); },
/* T_id */ 011
)5

// int array, and query

auto st_int_and = sparse_table(
/* merge */ [1(int t1, int t2) { return t1 & t2; },
/* T_id */ 70

)5

// int array, or query

auto st_int_or = sparse_table(

/* merge */ [1(int t1, int t2) { return t1 | t2; },
/* T_id =*/ 0

)5

Segment Tree
Bai toan co dién

Ta xét mdt trong nhitng bai todn co ban nhit
thudng gdp khi bat dau hoc Segment Tree: Point
update, range sum.

Cho mdt mang A c6 N sb nguyén va
@ truy van thudc 1 trong 2 dang:

e 1:x:Gén A; .= x.

e 2 uw v: Tinh gid tri 16n nhit cua
mang A trong khodng [u,v).

Loi giai

Ta s& xy mét cdy nhi phan day da (full binary
tree 3° ), mdi dinh luu tc“;ng cla mdt doan con cla
A nhu sau:

1. Dinh géc cta cdy 1a 1, quan Ii doan [l;,r) =

[0, N).

de

2. Néu dinh u quan Ii doan Ly ), var,—1, > 1,

(L + 1)

2 Js

thi w ¢6 2 con. Dinh nghia m, = |

hai con cla dinh u la:

e Con trdi la dinh 2u, quén Ii doan [l,,, m,).

e Con phdi la dinh 2u + 1, quan Ii doan
[0y Tt

3. Néu dinh u quan Ii doan [i,7 + 1), thi u I3 I3

cla céy.
Cay nay théa man nhiing tinh chit sau:

e D6 siu cua cdy l1a O(log N).

e V/6i moi doan con [I,r), ta ¢ thé tach né ra
thanh O(log N) doan dugc quan Ii béi cac dinh
trén cay.

Do vay, 6 mdi dinh u, ta sé luu

data, = max(Ay, )

= max(max(Ay, m,)), max(Ap,, r.)))
= max(datay,, datas, 1)

Véi mdi truy vAn 1, ta chi can cap nhat data
ctia O(log N) dinh trén dudng di tir gbc dén dinh
[i,3+1). Véi truy vin 2, ta sé tinh gié tri I6n nhAt
cta O(log N) dinh bao pha doan [u,v).

Do phdc tap la O(Nlog N + Qlog N).

Cai dit

struct segment_tree {
int n;
vector<int> data;

void build(const vector<int> &a) {
n = ssize(a);
data.resize(1l <<
auto recurse =
[&] (auto &&self, int id, int 1, int r) -> void {
if (r -1 ==1) {
datal[id] = al[l];
return;
}
int mid = (1 + r) / 2;
self(self, id * 2, 1, mid);
self(self, id * 2 + 1, mid, 1);
datalid] = max(datal[id * 2], datalid * 2 + 1]);
};
recurse(recurse, 1, 0, n);

}

lg(4 * n - 1));

void update(int i, int x) {
auto recurse =
[&] (auto &&self, int id, int 1, int r) -> void {
if (r-1==1) {
datal[id] = x;
return;
}
int mid = (1 + r) / 2;
if (i < mid) self(self, id * 2, 1, mid);
else
self(self, id * 2 + 1, mid, r);
datal[id] = max(datal[id * 2], datal[id * 2 + 1]);
};

recurse(recurse, 1, 0, n);

%https: //en.wikipedia.org/wiki/Binary tree#Types of binary trees
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} /* T_id */ numeric_limits<int>::min()
);
int query(int u, int v) {
auto recurse = // max query, va tim vi tri cda max. T 1a mdt cdp sb
[&] (auto &&self, int id, int 1, int r) -> int { // luu (max, vi tri max).
if (v <=1 or r <= u) auto seg_maxpos = segment_tree {
return numeric_limits<int>::min(); /* merge */ [1(
if (u <= 1 and r <= v) return datalid]; const pair<int, int> &t1,
int mid = (1 + r) / 2; const pair<int, int> &t2
return max( ) { return t1 > t2 ? t1 : t2; },
self(self, id * 2, 1, mid), /* T_id */ pair{numeric_limits<int>::min(), -1};
self(self, id * 2 + 1, mid, r) }
)3
}; // max subarray query. T 1la mdét struct luu {max
return recurse(recurse, 1, 0, n); // subarray, max prefix, max suffix, sum}.
b struct T {
}; int max_subarray, max_prefix, max_suffix, sum;
};
b 74 Y 74 auto seg_maxsubarray = segment_tree{
Bal toan tong quat /% mefge */ [1 (cozst T gl, const T &t2) {
L. , 2 ; return T{
Ta cé bai todn tong quat nhu sau: /% max_subarray */ max(

{t1.max_subarray,
t2.max_subarray,

ChO mét méng A c6 N Phﬁn t& thUéC tl.max_suffix + t2.max_prefix}
T va @ truy van thudc 1 trong 2 dang: )
/* max_prefix  */
e 1i 1 Gén A = T max ({tl.max_prefix, tl.sum + t2.max_prefix}),
’ v ) /* max_suffix */
e 2y v: Tinh merge(A[u U))_ max({t1.max_suffix + t2.sum, t2.max_suffix}),
’ /* sum */ tl.sum + t2.sum
};
A VA },
Nhan xét /x T_id */
A % /* max_subarray */ numeric_limits<int>::min(),
Tu’dng tu nhu phan Sparse Table, ta thay T /* max_prefix  */ numeric_limits<int>::min(),
phdi Ia m6t monoid véi phép todn merge va phan ;: ma-Sutix :; g“meric—limit“int””“in()’
tlr don Vi Tid- }
};
Cai dat
Viéc nay tuong tu véi viéc ching ta da lam &
phan Sparse Table. D& cho ngan gon, ta chi xét
phan cai dat cho truy van 2: Lazy Segment Tree
template <class T, class TT> struct segment_tree {
. TT merge;
T T_id; 2 2 xos A ~
sognent_tree(TT merge, T T_id) . Segment Tree co ban chi giadi quyét dl{QC n7hung
: merge (merge) bai toan c6 truy van cdp nhat mot phan ti duy
, T_id(T_id){}... T query(int u, int v) { A N <A NG 7 ,
Sute recarse - nhat. TuY n\hlen, nhley bai todn - nhu vi du sau
[¢] (auto &self, int id, int 1, int 1) -> T { day - phai can dung dén Lazy Segment Tree:
if (v <= 1 or r <= u) return T_id;
if (u <= 1 and r <= v) return datal[id];
int mid = (1 + r) / 2;
return merge(
self(self, id * 2, 1, mid),
self(self, id * 2 + 1, mid, r)
); . 7 A ol
3 Bai toan co diéen
return recurse(recurse, 1, 0, n);
}
b Cho moét mang A c6 N sb6 nguyén va
b tA Is o Ae A \ truy vAn thudc 1 trong 2 dang:
Dudi day 1a mét s6 dang Segment Tree thudng @ truy ' & Ang
gap nhat:
e luwvx: Véimoii€ [u,v), tdng gia
// max query tri clia A, 18
auto seg_max = segment_tree( r cua i 1€n .
/+ merge */ [1( . e 2 u v: Tinh gid tri 16n nhat cla
int t1, int t2 R R
) { return t1 > t2 7 t1 : t2; }, mang A trong khodng [u,v).
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Ldi giai

Khi thuc hién truy vin 1, d& giit d6 phdc tap
khéng qua O(log N), viéc dé quy phai ding lai khi
ta gdp dinh [I,7) ndm hoan toan trong [u,v). Do
vay, & mdi dinh, ta sé& luu thém mét bién lazy dé
luu lai nhitng cdp nhat ma ta chua ”dz“;y” tur dinh
nay xubng céc dinh con clia né. Trudc khi ta truy

cap vao data clia mot dinh u bt ki, ta phai "dgy"
cac cap nhat duoc luu trong lazy cta cha né xubng
data clia u, va ca lazy clia u nita (d€ dy xubng
cac con cla u).

Ban doc c6 thé doc chi tiét hon tai diy

Cai dat

struct segment_tree_lazy {
int n;
vector<int> data;
vector<int> lazy;

// DAy céac cdp nhat dang chd & dinh id xubng con
void
push(int id) {
datalid * 2] += lazy[id];
datalid * 2 + 1] += lazy[id];
lazy[id * 2] += lazyl[id];
lazy[id * 2 + 1] += lazyl[id];
lazy[id] = 0;
}

void update(int u, int v, int x) {
auto recurse =
[&] (auto &&self, int id, int 1,
if (v <= 1 or r <= u) return;
if (u<=1and r <= v) {
datal[id] += x;
lazy[id]
return;
}
push(id);
int mid = (1 + r) / 2;
self(self, id * 2, 1, mid);
self(self, id * 2 + 1, mid, r);
datal[id] = max(datalid * 2], datalid * 2 + 1]);
};
recurse(recurse, 1, 0, n);

}

int r) -> void {

+= X;

};

Bai toan téng quat

Nhan xét ring tdng quat cha truy vin 1 chi 13
ta thuc hién mét ham cdp nhat nao d6 lén mét
doan con Ay, ). Goi ham dé la change, ta cé bai
toan sau:

Cho mét mang A c6 N phan ti thudc
T va @) truy van thudc 1 trong 2 dang:

R W
Tran Xudn Bach & : %
& A

e 1 u v change: V&i moi i € [u,v),
gan A; := change(A;).
e 2 u v: Tinh merge(Apv))-

Nhan xét

e change 13 mét transformation /self-map 32 trén

T. Néi cach khac, change : T — T. Goi tap hgp
cac ham nay la U. Dé)’/ ring lazy ciing 13 mot
ham T — T trong U.

e Khi day lazy cla cha xubng data cda dinh con,
ta chi can tinh gia tri cta ham lazy véi data dé.
Khi day lazy clia cha xubng lazy clia con, ta cin
tim mét ham méi tuong duong véi viéc ta thuc
hién ham lazy cla dinh con trudc, sau dé thuc
hién ham lazy cta dinh cha Ién két qua trung
gian nay. Day chinh |a phép ham hgp (function
composition 3% ), véi két qua 13 mét ham thudc
U.

e Sau khi ta déy lazy xong, lazy ciia dinh cha phai
dugc gan véi ham déng nhit (identity function
*). Goi ham nay 13 Ujy.

Thtr thdch nhd cho ban doc: Dua trén 3 nhin
xét trén, U phdi 13 cAu tric dai sb gi?

Ngoai ra, dé Lazy Segment Tree hoat déng, ta
phai c6 mét diéu kién quan trong sau:

e Viéc thuc hién ham lazy trén té‘;ng merge clia
mét doan con clia A tuong duong véi viéc lay
tdng merge cla tling phan tir mdt, sau khi d3
cap nhat lazy riéng. N6i cach khac:

lazy(merge(z, y)) = merge(lazy(x), lazy(y))
Ve,y e T

Function diagram of lazy segment tree

Cai dit

Ban doc ¢é thé tham kh3o thém tai ddy 3° .

3Lhttps:/ /wiki.vnoi.info/algo/data-structures/segment-tree-extend#ph%C3%A2n-t%C3%ADch
$https://en.wikipedia.org/wiki/Transformation _(function)

$https: //en.wikipedia.org/wiki/Function composition
3*https: //en.wikipedia.org/wiki/ldentity _function

=3

”
L

$https://github.com/Aeren1564/Algorithms/blob/master /Algorithm _Implementations Cpp/Data_ Structure/Segment _ Tree/se

snippet
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 https://github.com/Aeren1564/Algorithms/blob/master/Algorithm_Implementations_Cpp/Data_Structure/Segment_Tree/segment_tree.sublime-snippet 

2 \ 7 A
@@ Tong quan vé cau tric di liéu

Tran Xudan Bdch

template <
class T,
class U,
class TT,
class UT,
class UU>
struct lazy_segment_tree {
int n;
vector<T> data;
vector<U> lazy;
TT merge;
T T_id;
UT apply;
UU compose;
U U_id; // identity function

lazy_segment_tree(

TT merge, T T_id, UT apply, UU compose, U U_id
)

: merge (merge)

, T_id(T_id)

» apply (apply)

, compose (compose)

, U_id(U_id) {3

void build(const vector<T> &a) {
n = ssize(a);
data.assign(1l <<
lazy.assign(1l <<
auto recurse =

_1g(4 * n - 1), T_id);
__1lg(4 * n - 1), U_id);

[&] (auto &&self, int id, int 1, int r) -> void {

if (r -1 ==1) {
datal[id] = a[l];
return;
}
int mid = (1 + r) / 2;
self (self, id * 2, 1, mid);
self(self, id * 2 + 1, mid, r);

datal[id] = merge(datalid * 2], datalid * 2 + 1]);

};
recurse(recurse, 1, 0, n)}

}

void push(int id) {
datalid * 2] = apply(lazyl[id], datalid * 2]);
datalid * 2 + 1] =
apply(lazy[id], datalid * 2 + 1]);
lazy[id * 2] = compose(lazy[id], lazy[id * 2]);
lazy[id * 2 + 1] =
compose (lazy[id], lazyl[id * 2 + 1]);
lazy[id] = U_id;
}

void update(int u, int v, U change) {
assert(0 <= u and u <= v and v <= n);
if (u == v) return;
auto recurse =

[&] (auto &&self, int id, int 1, int r) -> void {

if (v <= 1 or r <= u) return;

if (u <=1 and r <= v) {
data[id] = apply(change, datal[id]);
lazy[id] = compose(change, lazy[id]);
return;

}

push(id);

int mid = (1 + r) / 2;

self (self, id * 2, 1, mid);

self(self, id * 2 + 1, mid, r);

datalid] = merge(datalid * 2], datalid * 2 + 1]);

};

recurse(recurse, 1, 0, n);

T query(int u, int v) {
assert(0 <= u and u <= v and v <= n);
if (u == v) return T_id;
auto recurse =

[&] (auto &&self, int id, int 1, int r) -> int {

if (v <= 1 or r <= u) return T_id;
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};

);

}

if (u <= 1 and r <= v) return datal[id];

push(id);

int mid = (1 + r) / 2;

return merge(
self(self, id * 2, 1, mid),
self(self, id * 2 + 1, mid, r)

)

};

return recurse(recurse, 1, 0, n);

Ta c6 thé cai dit nhidu dang Lazy Segment
Tree nhu sau:

/*

/*
/*
/*
/*

/*
[

)

},
/*
/*
[

}9
/*
/*

// range add, range max (bai toan c8 dién & trén)
auto seg_add_max = lazy_segment_tree(

merge  */ [](
int t1, int t2
) { return t1 > t2 ? t1 : t2; 1},
T_id */ numeric_limits<int>::min(),
apply */ [1(int u, int t) { return u + t; },
compose */ [](int ul, int u2) { return ul + u2; },

U_id */ 0

// range add, range sum. T 14 mét cip sb luu (tdng, dd
// dai doan)
auto seg_add_sum = lazy_segment_tree(

merge  */

(

const pair<int, int> &tl, const pair<int, int> &t2
{

return pair{

tl.first + t2.first, tl.second + t2.second

};

T_id */ pair{0, 0},

apply  */

(int u, comnst pair<int, int> &t) {

return pair{t.first + u * t.second, t.second};

compose */ []1(int ul, int u2) { return ul + u2; },
U_id */ 0
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#¢ Phodng vin Nguyén Khanh Phic

Trudc tién thi em c6 thé gidi thiéu dbi 16i vé ban than, ciing nhu nhitng thanh

tich ndi bat trong lap trinh thi diu khong?

Em xin tu giéi thiéu, em tén |13 Nguyén Khanh Phic. Hién tai, em dang hoc 16p 9D trudng THCS
Truong Han Siéu. V& thanh tich clia em khi theo dudi 1ap trinh thi du, em d3 gianh chiic vé dich Olympic
mién Trung Tay Nguyén bang chuyén Tin n3m 2024. Ngoai ra, em di dugc tham du chung k&t VNOI Cup
thang 8 vira rdi tai TP. H6 Chi Minh. Ngoai ra, em ciing c¢6 gidi nhat cta hdi thi Tin Hoc Tré toan qubc
bang B nam 2024.

Dudc biét ring em 1a mét trong nhirng thi sinh nhé tudi nhit cia VNOI Cup
nam nay. Em da bat dau hoc tin tir bao gid?

Em bt dau nghién ctu tin hoc tir nam ISp ba. Hoi déy, em [a mot hoc sinh cé thanh tich trong cac
ky thi giai todn trén mang. Em tham du ki thi Violympic cip Québc gia 16p 4, dat dugc huy chuong bac.
Sau diy, em dugc cc thly c6 cha bd mén tin hoc chd ¥, goi vao dé hoc v& Iap trinh Scratch. Vdi lap
trinh Scratch, em gianh dugc hai giai nhit bang A Tin Hoc Tré vao nam 2019 va 2021. Nhg nhiing thanh
tich d6, em dudc cic thiy cb trong t8 tin hoc nh3 trudng chii y, déng vién vio hoc cling dbi tuyén HSG
16p 9. Tir d6, em b3t dau nghién ciu vé |ap trinh thi dbu.

Khi bit dau lap trinh, em dudc 1am quen véi ngbn ngit Scratch. T Scratch,
em chuyén qua C++ c6 nhirng khé khan nao khong?

Em thiy ring viéc chuyén tir Scratch sang C++
c6 loi thé hon so véi viec hoc C++ ngay tir dau, vi
khi em hoc Scratch, em d3 c6 tu duy vé thuit toan.
Vo n3m 16p 5, em d3 'tu ch& tim kiém nhj phan va
4p dung trén Scratch ma khéng can su tro gitp. Khi
cé tu duy, chuyén sang m&t ngdn ngif |ap trinh mdi sé
khéng qua khé khin. Khi tiép xdc véi C++ - ndi tiéng
|3 ngdn ngit 1ap trinh khé, cling nhu nhitng ban khac,
em thiy ric rbi trong viéc quan Iy cdc mang, bién. Hoc
cl phép, tu duy cia C++ kha khé khan trong nhiing
thang dau tién.

:
b

Anh thay rang em gap khé vi syntax (ci
phap) ciia C++. Em mét bao 13u dé 1am
quen véi C++7

Vo khoang thang 2/2022, em bit dau code 'Hello
World!", va hai thang sau, em cé da kha nang [am toan
bd dé HSG I6p 9 tinh em (Ninh Binh). Do em khéng
dugc hoc C4++ mébt cdch bai ban ma tu hoc hoan
toan, nén vé mat ci phap thi em vAn con thiéu nhiéu.
Céc anh chi ngay nay khi sip xép mang cé diéu kién
tuy chinh thi toan ding lambda d& viét ham so sanh
cho ham sort, nhung em van diing phuong phép truyén
théng 'bool cmp’ a!

Phuong phap Lambda kha ph67 bién, néu suy nghi nhanh thi code Lambda sé rat tién! Tuy vay, Lambda
lién quan dén tinh ndng ctia C++, khéng cé lién két qud nhiéu vdi thudt todn.
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Em bit dau lap trinh tir rAt s6m. Nhung nhitng bai toan trong dé Hoc sinh

gidi c6 thé khdng phiu hop véi kha ning hdi I8p 6, 7 cha em; vi cac phép tinh
todn can thiét chuwa c6 mit trong chuong trinh THCS. Diéu dé cé gay khé
khan gi cho em hay khong?

D&i véi phién ban 16p 6 clia em, cac bai tap d6 sé
gy khé khin mét chit. Hoi diy, em vAn con hoi yéu
phan déng du thiic (modulo) nén doan thang 6/2022,
em bt dau hoc nghich ddo Modulo va hinh hoc tinh
toan; hai phan dé d3 [am khé em rat nhiéu vi em chua
da kién thic todn. Em gidi quyét vin dé bing céch
van theo hoc Dbi tuyén Toan cia trudng. Hién tai da
_ [3 ndm th{ tu, em cling d3 c6 mét sb thanh tich nhit
CHAO MG BAIBIEUVE OV LE TON YN BIEN HIWH TEN TIEN KO8 TaP UA L - dinh trong cudc thi Hoc sinh giéi Toan thanh Phé Nho

ok enlime Lot | ba n3m hoc bdi dudng, em d3 c6 thé 1am dudc nhing
bai 'nang todn’ khdéng cé trong chucng trinh THCS.

Trong tinh todn dé phiic tap, c6 mét s6 ham
logarit, can bac 2, ... thi chi dugc hoc ndm Iép 9
thoi. Khi tiép can vdi Lap trinh thi diu, em d3 biét
cdc khai niém dé tir trudc chua?

Hdi I6p 5, em rAt thich toan. Em dugc me em néi
vé logarit va cin bac 2. Tuy vay thi em chi biét & mc
kién thiic nén, kha ning gidi ton van chua dat téi
HSG 16p 9 hodc 10 dugc.

Nhu da chia sé, em lam quen vdi cac khai niém tin
hoc trudc khi béi dip nhiing kién thic todn can thiét.
Khi 13m bai kiém tra trén I6p, thi hoc ki, ..., em cé

b et T

cdm thay duoc su khic biét hay khéng?

Toan hoc cho Tin hoc va Toan hoc trén I6p cuc ki khac biét. C6 nhiing phé\m ma Tin hoc yéu cAu rit
nhiéu ma chuong trinh Todn trén 18p khéng chii trong, va nguoc lai. Tuy nhién, quay lai véi cac bai todn
& chuong trinh dai tra s& khéng qud khé khin véi cic ban theo dudi lap trinh thi diu. Khi ban d3 c6 kha
nang lap trinh thi diu, viéc 1am toan chuong trinh dai tra khéng phai la mot vAn dé qué I6n. Em khéng
phai |3 dan chuyén Toan, khdng hoc Toan nhiéu. Du vay, em vAn thi stc va dat két qua tbt trong ki thi
HSG Toéan thanh phd. Cac ban s& thoai mai vuot qua thdi.

C6 nhiéu ban hoc sinh chuyén Toan chuyén sang hoc Tin va bit 1én rat nhanh
du c6é khdi dau cham. Theo em, hoc toan t8i mirc do nao sé “du” dé chinh
phuc mon tin?

Nhu em d3 néi & trudc, todn trong tin rit khic toan trong cc ki thi HSG va Olympic. Do vay, cic
yéu td con phai phu thudc vao trinh dé titng mang clia mdi ngudi dén dau. Em tu thdy minh khd manh
phan t8 hop - em khdng qué khé khin trong viéc [am cc dé, ké cd HSG cip 3. Nguac lai, bit ding thiic
lam em chat vat ngay tir cdc dé HSG Thanh pho 16p 9. Tém lai, d6i véi em, yéu cau doi véi phan t6 hop
va sO hoc sé€ dugc chi trong nhiéu nhat. Cac phan khac sé khdng déng gbp nhiéu dén thanh tich 13p trinh
thi dau dau.

Trong qua trinh theo dudi Lap trinh thi diu, ngudn hoc tap chi yéu cia em &
dau?

Nhiing ngay diu tién, em |4y d& HSG I6p 9 clia cac tinh (tt nhién 13 khdng phai Ha N&i a!), sau dé
tap nghi va luyén code chic tay hon. Sau khodng bdn thing hoc, em dugc ngudi than giéi thiéu cubn
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Gidi thuat va Lap trinh clia thiy L& Minh Hoang, khi em d3 dat duoc trinh d6 cao hon. Dé&n ngay nay, em
vin chua doc hét quyén diy vi n6 kha khé, dic biét 13 thuat toan tim c3p ghép Blossom. Thang 5/2022,
em b4t dau luyén trén VNOJ va tham gia contest dau tién trén diy. Ngoai ra, em ciing chuyén sang 1am
Codeforces®® véi nguén bai tdp da dang hon. Hién tai thi em Iam trén cdc Online Judge Codeforces va
Atcoder.

Trong qua trinh tu hoc, em cé doc cdc bai vidt '“M"ﬁ-"'m _
trén VINOI Wiki khéng? b

Em c6 doc. Véi cac thuat toan khé, VNOI Wiki I3 '
nguén tai liéu tiéng Viét duy nhit that su hiéu qua.

Cach duy nhAt dé c6 thé tiép can dén nhiing ky thuat A 6

cao nhu Heavy-light Decomposition (Phin tach ciy NH QU c Hél
ndng nhe - HLD) hay Centroid Decomposition (Phan
tach trong tdm) 13 cic blog trén Codeforces, CP*’ -
Algorithm hodc USACO. Em khdong phai la ngudi cé
loi thé vé tiéng Anh. Doc nhiing bai tiéng Anh ludn
khé khin hon céc bai tiéng Viét. Nén khi VNOI Wiki
b4t ddu hoan thién, em chuyén qua doc trén 4y nhidu
hon. Tuy vay, VNOI Wiki vAn con mét sb phan chua
dé\y da. Luéng cuc dai chi phi cuc tiéu (Min-cost Max
Flow), FFT hay XOR Basis khéng dugc viét nhiéu
nhung VNOI Wiki s& dap tng ddy di cic ky thuat
khong qud phtc tap cho em.

Em c6 xem viéc tu hoc 13 tré ngai hay thudn loi
trén con duong Iap trinh thi dau?

Em tin r\éng dé dat duogc mic cao hon trong lap
trinh thi diu, tit cd moi ngudi déu phai cd tinh than
tu hoc. DU dang tap trung 6n thi cubi cip va thi vao
chuyén, em ludn danh 4 tiéng mi ngay cho 1ap trinh thi diu. Tuy nhién, viéc phai tu hoc 13 mét trd ngai
kha 16n. Md m3m cac thuat toan, hoc khong theo su chi day cla bt c ai, bai nay can suy nghi theo
hudng nao, ... sé cham hon rAt nhiéu so véi viéc c6 ngudi gitp da.

VNOI mdi cho ra mit VNOI Roadmap, bao gbém 16 trinh tir co ban dén nédng cao, c6 c3 nhiing thuat
todn cho vong 2! Em d3 sir dung VNOI Roadmap Ian ndo chua, va cdm nhan cia em nhu thé nio?

VNOI Roadmap 13 mét du &n vé cling hitu ich cho cic ban & moi trinh d6. Em khdng may mén lim
khi bit ddu vai ndm trudc khi VNOI Cup ton tai (cudi)! Thuat toan trén VNOI Roadmap kha dy di, bao
gém ca thuit todn em da hoc va chua hoc. Tuy vdy, VNOI Roadmap chi liét ké 16 trinh hoc cic thuit
to4n can thiét, con dé c6 k§ ning, tu duy 1am bai thi cich duy nhAt 13 phai [3m that nhiéu bai.

Em cé mubn tré thanh TNV VNOI d€ déng gép cho céng déng Tin hoc Viét Nam khéng?

Néu c6 co hdi, em mudn thi siic véi vai trd TNV VNOI. Em cadm thdy VNOI 13 mét du 4n vd cling
nhan van, khoi day niém dam mé Tin hoc cho rAt nhiéu ban tré trén moi mién t8 quéc, dién hinh 13 em.
VNOJ 13 ngudn dé dau tién em 13m. Em mubn sau ndy cé thé déng gép lai cho VNOI, ciing nhu gitip d3
cic ban tré bt dau mén Tin hoc, nhu cai cach em dugc gitp dd tir thud ban dau.

Em c6 hai nam tham gia VNOI CUP - 2023 va 2024. Nam 2023, em danh
dudc top 75 trong hai contests dau tién. VNOI Cup 2024, em birt pha rat
nhiéu, danh top 7 va 24 & hai vong loai ndm nay. Giita hai mua VNOI Cup,
em d3 cé su thay ddi nao trong cach hoc, luyén tip va lam bai hay khéng?

Sau VNOI Cup 2023, em b3t dau tap trung luyén bai nhiéu hon; ngoai ra, em lya chon nhiing bai
ma that su day trinh d6 cta em Ién. Truéc mua VNOI Cup ndm dé, em luyén bai trén Codeforces nhiéu,

36Codeforces: mét trang web t8 chiic cac cude thi lap trinh thi dAu véi cic dang dé, bai tap da dang.
37CP: Competitive Programming - Lap trinh thi d4u
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nhung chi & mitc 1400 ti 1500 rating (1). Tu em ciing cam thy cac bai dé d& so véi trinh d6 cta em.
Sau VNOI Cup 2023 vi mba Tin Hoc Tré nim 2023 véi k&t qua khéng dugc kha quan, em thay ddi chién
thuat luyén tap clia minh. Nhiing ngdy dau tién, em [3m b3i & miic 1900 t8i 2000, sau dé diy dé khé dan.
Trong khoang 6-8 thang, em d3 gidi dudc gan 400 bai. Rating em c6 thé gidi 8n dinh & mdc 13 2400.

Em hay chon bai dé luyén mét cach ngiu nhién, khdng quan tam dén tag; hay
luyén tip theo cha dé - hém nay hoc Quy hoach déng, hém sau hoc dé thi?

Tl Em 13 ngudi hoc theo cach dau tién. Trong 1ap trinh
P thi dau, cac bai 2600 Codeforces d6 xudng khéng yéu

cAu ki thuat, cac thut toan “di". Em chi gip mot sb
bai Xor Basis, Luéng, FFT, ... D6 khé clia bai n3m &
viéc t‘lm—ra-thuét—toén—cﬁn—dﬁng. Vi du, em gdp mot
bai DFS, nhung doc vao lai cha gibng DFS mét chat
nao. Néu dung tag, c6 thé em s& nghi ra ngay lap tuec.
Nhung trong ki thi that, em sé khéng dugc dung tag
ma phai ty tim ra dudng di cho minh.

: Gu lam bai cda em phu thubc vao rating va mang
‘- tinh random rAt cao, khéng theo mét dang nhat dinh.
Vay em d3 bao gio thir Iam nhiing contest Educational trén Atcoder hay c3 VNOJ? Em cidm thiy céc bai
dé nhu thé nao?

Em r4t it khi [am cdc Educational Contest lién quan dén mét tag vi cac thuat xut hién trong dé em
d3 biét r6i (1). Do vay, em hiém khi lam c4c ki thi ndy. Em nhé mét trudng hop ngoai I8 13 Educational
Segment Tree Contest trén VNOJ. Hdi dé, em mdi bit ddu hoc Segment Tree. Céc bai d3 bao quét hét
kha khé cac ki thuat thudng dung, y tudng trong bai hay, dang hoc hdi.

Cé mét sb ki thudt em d3 biét tir trudc khi 1dm Educational Contests. Em chi déng hoc cdc ki thudt
4y hay tinh co b3t gap trong céc bai Codeforces va nhiing OJ khac?

Thuc ra d6 1 k&t hop cha ca hai. N3m [8p séu, da phan em hoc thuit toan trong sach thay L& Minh
Hoang, két hop vdéi viéc tim hiéu tir c4c anh chi chuyén di trudc. Thuat todn ndo em thiy hay hay thi s&
vé Google va doc bf’éng hét. Tuy nhién, khi vbn thuit todn cha em trd nén d§y di hon, it nhit & trong
khudn khé tinh em, thi khong nhiéu ngudi biét mot thudt todn nao ma em chua nghe téi nita. Em bit
dau luyén bai va tim ra nhiing ki thuat hay ho tir Ay.

M3t bao l5u d& em doc mét bai va doc Ioi giai néu nhu em bi mic ket? Em nght rang phu thudc
vao loai bai va d6 khé cha né. Néu em nghi tir 30 phiit t6i 1 tiéng, ma ch3 c6 hudng ndo thi em s& doc
giai lubn. Nguoc lai, em danh nhiéu thdi gian hon cho mét sb bai ning vé quan sat (observation) nhu
Atcoder, trung binh mdi bai em danh 1 ngay cho né.

Theo em, em la mét nguoi thich giai nhiing dang bai nao?

Didu diy ciing khé néi, vi em khdéng manh mét phan ndo di nhiéu dé& cé thé khing dinh dugc nhu
thé. Tuy nhién, déi véi cic bai khdng-phai-constructive va tham lam, kha n3ng gidi ducc ctia em kha cao!

Em cam nhan nhu thé nao phan thé hién trong VNOI Cup Final ctia em?

N&u phai dung mét tir d& md t3 VNOI Cup Final, thi em s& dung tir 'Choke’. Phong dé ciia em khi
budc vao phong thi khdng cao. Khi doc dé bai 1, em nghi ra dugc solution ngay Iap tic. Trong subt ba
tiéng tiép theo, em dan dan tut xuéng téi tan rank 23 trén bang xép hang. May min, ¢6 anh V& Khic
Triéu cb ging gidi bai khé va chua cé diém bai d&. Em lic diy khi cing thing, overthinking (suy nght
nhiéu) bai 2 va code bug lién tuc trong subt 3 tiéng dong hd. Em quyét dinh di vé sinh, va trong ltc day,
em ngh rang: "0, bai B d& ma nhi!". Thé 13 em quay v& va AC cau B. Tam ly thodng hon, em code mét
l2o AC cau C va cin dudc 1250 diém cau D. Mét chdt hinh c3n ban 13 da d& AC cau E. Khodng thdi gian
cubi cling, em quay lai code bai D nhung khéng thé code kip.

Ly do nao khién em quyét dinh tham gia VNOI Cup? C6 phai do contest dé I3 ki thi duy nhit hién
Ién trang VNOJ?
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#¢ Phodng vin Nguyén Khanh Phic

Li do em thi VNOI Cup kha don gian. Sau VNOI
Cup 2022, em l&n Facebook chi Diém Quynh (Admin
VNOI), va théy chi chup 4o VNOI Cup - phﬁn thudng
cho céc thi sinh xuit sic nh4t. Cau hoi dau tién hién
lén trong dau em: "Udy, cdi 4o nay dep qua! Lam sao
d& c6 4o nay day?”. Em quyét dinh thi VNOI Cup 2023,
danh top 75 d& c6 d0. VNOI Cup 2024 thi cé khéc biét
mét chat. Cudi n3m 2023, em trai qua mdt giai doan
trAm cam vi thanh tich trong ki thi Tin Hoc Tré bang
B n3m 2023. Em d3 cai bug hon mdt tiéng bai khong
qué khé trong tAm nght cla em, tudt mit gidi Nhit.
Em rt budn trong thdi gian dai, khéng ¢ hing thi
tham gia bt ky ki thi nao. Em c6 mét dira ban than.
Em véi ban éy mudn chup anh dé6i. Em da hita véi ban
ring s& cb ging 14y thém mét 4o VNOI Cup nita dé c6
thé chup anh dbi, vi siic ban 3y khéng qua manh, hi
vong gianh 4o khéng thé 16n nhu em. DAy 13 I do duy
nhit em tham du VNOI Cup 2024. Va véi that nhiéu
may min, em d3 vao dugc chung két.

Theo em, trong mot ki thi, yéu t6 tam
ly chiém ti 18 nhu thé nao dbéi véi két
qua? Dién bién tam Iy cta em dién ra
nhu thé n3o qua cac ki thi?

Em khdng phadi la ngusi c6 tam ly tét. Em thudng dat ki vong rAt cao va tu tao ap luc dé dat dugc ki
vong diy. Dic biét & cic ki thi online, em check bang x&p hang rit thudng xuyén. Em khdng thich viéc
nhiing ban binh thudng xép dusi em dang ding trén minh. Mic di tham gia nhiéu ki thi, tdm Iy cda em
chua duoc cai thién nhiéu. Nhiing phit dau tién, em s& bi cing thing wi lic dé cic ban sé code bai d&
véi nhip dé rit cao. 20 phit dau s& quyét dinh két qua trong khoang thdi gian con lai. Néu em khdi dau
tbt, em s& hoan thanh tbt trong khodng thai gian con lai. Vi thé, gili dugc binh tinh 13 didu rat can thiét.

Dudgc biét, em tham gia Codeforces tir giita nim 2022. Cam nhin clia em
trong contest dau tién nhu thé nao?

Trudc contest dau tién trén Codeforces, em vira tham gia ki thi Tin hoc tré toan québc. Tuy vay, em
van cam théy rAt hoi hop khi IAn diu tién 1am bai trong contest 16n va doé khé cao nhu véy. Hai dé, em
chua biét khai niém vé& div (div 2, div 3, etc.). Em d3 thé hién hét minh va lam khéng qua t&! C6 6 bai
Div 2 thi em lam dén tan bai C.

Trong nhirng dé thi, bai tap ma em ting lam, em da gap bai nao ma em an
tugng sau sac chua? Vi sao?

Em d3 timg g3p rat nhiéu bai véi cach gidi vé cling bt ngd. Lap trinh thi ddu 13 mét thé gisi v cling
réng 16n va chic hin ring sé cé nhiing thit cuc ky thi vi. Nhdc dén bai 1am em cdm xdc nhit, em phai
néi dén bai D Round 1 VNOI Cup 2024 (Nam cham). Em van con nhé rat rd dé cau dé. Da s6 céc ban
em déu theo hudng di tham lam. N6 rat dé dé lién tudng dén, nhung cai dat lai vd cling khé. Vi gidi han
N va toa d6 I6n, ddp an toi uu chi c6 thé & dudi dang ti€ém cdn sau vd so thao téc. Lac day, tdm trang
ctia em khong dugc 6n dinh vi bai C em bi bug kha nhiéu. Khi doc bai D, em ciing nghi vé tham lam. Nhu
em da néi, tham lam |3 diém yéu clia em. Do vy, em nghi ring: 'phai c6 gi dé sidu xa hon tham lam!".
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Mam cham
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Bai D - Vong loai thit nh4t VNOI CUP 2024
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Em tu hdi ring bdi toin ndy cé thé
chuyén vé& dang don bién hay khéng? Vi
yéu tham lam, em b3t tay vao lam theo
huéng dé ludn. Va may min thay, né
chinh 13 solution chuin cia BTC! Khi
xét téng clia cac cip nam cham, sb Ay
2 m6t ham don bién, c6 thé tinh duoc
dap 4an cuc ky nhanh. Em rit bt ngg,
ch3 18 dé cau D VNOI Cup lai d& thé
nay al? Khong dé& nhin, nhung y tudng
clia mot bai D VNOI Cup chi code 20
dong dugc! Em mot ddm AC bai dé, va
la ngusi thd hai gidi xong bai nay (sau

neko_nyaaaaaaaaaaaaaaaaaaaaaaa).

Em d3 1am rat nhiéu bd dé, chic han em ciing biét dé thi HSGQG® cac niam

A

gan day rat khé. Em da thd 1am mot bd dé ndo dé chua? Em danh gia dé
HSGQG nhu thé nao so véi cac ky thi em tirng tham gia?

Em chua timg bim gid [am thi d& HSGQG bao gid. Tuy nhién, day 13 mdt bd dé kha khé. Em timg
doc dé& VOI 2022 véi bai 1 13 mét bai Quy hoach déng rit do. Em c6 néi chuyén véi mét anh nim diy
duosc Nhi VOI, trinh bdy v& y tudng “tham lam m3 quy hoach déng” clia minh. Nghe xong, anh bao: 'U
diing rdi em. Bai nay anh lam bbn cai bao 16i". D& VOI rAt khé, va tir ddy dén nay em chua bao gid lam
lai.

Céach luyén tip cia em yéu ciu phai AC ludn, khéng cé subtask hay diém lé.
Em d3 bao gi lam cac dé Ol tuwong tu nhu VOI cia cic nudc khic chua
(COCl, USACO, ...)?

Em c6 lam mdt it d&. C6 mdt thai, em luyén rat nhiéu dé CEOI % va EGOI *° . Liic em luyén nhiing
bai diy, em dua vao contest trén vjudge *' v khéng c6 cb ging cin diém. Do vay, ki ning doén test cia
em khéng qué tbt. LAn gin nhit em 1am thd mét bd dé Ol 13 vai thang trudc véi dé 101*? 2020. Bai 2
I3 mét bai constructive khdng qua khé, em AC trong chua dén 1 tiéng Iam. Qua bai 3, sau khi suy nght
th| em nh|n ra dugc thuat greedy (tham Iam) va ciing AC dugc. NhUng bai 1 lai I3 bai rt kho va em
cin test rat t&. Trong subt 3 tiéng ddng hd, em chi cai dugc 5/100 diém. Em khéng xem bang x&p hang
chia ki thi. Hai bai 2, 3 khong khé va céc anh chi huy chuong Bac tré l&n déu AC bai nay. Bai 1 13 bai ¢6
muic phan hod cao, va em khdng lam dugc tbt nén chi dugc miic huy chuong Bac. Né&u em cin test tbt
hon thi em da c6 vi tri cao hon doi chat.

DE c3i th/en ki ndng cin test, em ngh/ minh phai luyén tap nhiing gi?

Ki ning cin test khong phai 13 thé manh cla em. Co thé em s& thir 13m nhiéu d& cin test va bim
gid. Em nhé mdt I5i khuyén cta anh Pham Vin Hanh, ring nén lam lai cdc dé va bim gid 1am bai. Tur
dé, minh cé thé rit ra duoc 18i sai trong chién thuat cda minh.

BHSGQG: 1a viét tit cha ky thi Hoc sinh giéi Qubc gia.
$http://ceoi.inf.elte.hu/

*Ohttps://egoi.org/

*https: / /vjudge.net/

#2101: Ky thi Olympic Tin hoc Qubc té.
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Em 13 mdt trong nhitng ngudi tré tudi c6 kha ning dat rating cao trén
Codeforces. Em c6 bao gid di doc code ctia nhirng ngudi khac dé hoc hai
khong?

Néu cé thsi gian, viéc doc code sé rAt hitu ich. Tuy vay, em tu ra cho minh rAt nhiéu bdi, nén thdi
gian clia em kha han hep d& doc code clia ngudi khic. Nhung néu code minh khéng tbi uu, doc code
tham khdo s& 13 mdt y hay. Ngoai ra, code clia cac anh chi d3 bé CF thi thudng khdng dep cho 13m, nén
em khéng c6 hiing thi miy.

Céc ban 'dé den’ CF thudng sé ¢ phong cach riéng. Nhu Jiangly thi code rat don gidn, chan phuong,
khéng can st dung template. Tourist chudn bi cho minh template rat ddy dii va tan dung téi da sic manh
cua template dé dat duoc loi thé. Khi em doc code clia Beng, em sé cam th5y cuc ki khé hiéu. Em tu
dinh nghia phong cdch code ciia em nhu thé nio?

Cach code cla em la build-from-scratch, em
thudng code lai tAt cd moi tha tir ddu. Em khong
dung template, dic biét la vong loai VNOI Cup, em
cha3 code s3n cai nao ludn. Nhiing ki thi ma em tham
gia, yéu ciu thuat todn sé& it hon rit nhiéu so véi yéu
ciu vé tu duy. Nhiing bai cin diing thuat todn khé
déng nghia véi viéc tu duy cha né phai khé hon ghp
nhiéu 13n, vuct qua tAm véi clia em. C4c bai em 1am
dugc, da sb déu khong can su ciu ki v& mit ki thuat
code. Do vay, em khéng nghi t6i viéc 1am code s3n.
Tuy nhién, véi nhitng ky thi nhu VNOI Cup Final hay
ICPC*® Regional Ha N&i, em nghi r5ng viéc chuan bi
template [a "'c6é con hon khong'. Chuan bi xong thi em
cha diing 1an nao, tir VNOI Cup Final, ICPC Quéc gia dén ICPC Regional.

Al dang ngay cang manh hon, tao nén su so sanh rang Al da dat trinh d6 Dé
CF (2300 - 2400). Theo em, vdi viéc Al da cé thé giai dugc cac bai Lap trinh
thi diu, em sé xem Al nhu 13 mét céng cu hay hoan toan khéng st dung n6?

Em 13 mét ngudi theo tu tudng truyén théng. Em khéng st dung Al trong CP va cac cong viéc hing
ngdy. Lap trinh thi ddu khéng phai 13 doc code s& tu déng 1&n trinh, ma phai trai qua khodng thdi gian
suy nghi, 1ap ludn, méi cé thé tién xa hon. Em tin ring trong Lap trinh tng dung, Al sé hd tro rat nhiéu.
Vi du vé thiét k& web, ai cling biét r5ng code front-end cuc ki mét mdi — mdi nit cAn mét code riéng,
phai gli thong tin vé back-end nhu thé& n3o, thiét k& Ul ra sao, ... Nim viing kién thiic cho front-end
khdng hé khé, nhung code dai va tén thai gian. Em tin Al I3 cdng cu tuyét v3i vi né cé kha ning lam
nhiing céng viéc Ay nhanh hon rat nhiéu.

Em dang trong giai doan 6n thi vao chuyén. Vay em cé thé chia sé nguyén
vong trudng trong tuong lai cia em dugc khong?

Em ngh ring nguyén vong cao nhit cta em |3 Trudng THPT Chuyén Khoa hoc Ty nhién Ha Nai.
Sau mét khoang thdi gian ngin theo hoc trén diy, em tin ring dé 13 mét mdi trudng vé cling tbt dé
phat trién thém trén con dudng Lap trinh thi dBu clia ban than. Hién tai, em cé giai Nhit Tin Hoc Tré
Toan Qubc bang B. Néu quy dinh khéng thay di, em hoan toin cé thé dugc xét tuyén thing vio trudng
THPT Chuyén Khoa hoc Tu nhién. Tuy vay, day 13 mdi trudng rit canh tranh, va thi chuyén Tin KHTN
s& phai [am toan chuyén, vbn khdng phai 13 thé manh clia em. Do vay, nguyén vong 2 clia em sé 13 trudng
THPT chuyén Luong Van Tuy qué em.

“ICPC: International Collegiate Programming Contest - Cudc thi Lap trinh Qudc t& 1au ddi va danh gia nhit danh cho
sinh vién céc trudng dai hoc va cao dang trén toan cau.
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Em danh 4 tiéng mbi ngdy cho mén Tin hoc. Nhitng khoang thdi gian con lai,
em phan bo cho cac mon ngir van, tiéng Anh, ... nhu thé nao?

Em tu nhan rﬁng minh |3 mét ngudi kha 'vd ki ludt’, em that su khdng cé thsi khéa bigu nao trong
ngay. Em hing céi gi thi em sé hoc cai déy. Lam tin chdn qud thi 16i todn ra doc, doc chén thi lai chai,
chai chan thi lai ngéi code! Trén I&p, em cb ng\ng tranh tha chép hét bai trong cdc mon phu, danh thaoi
gian suy nghi cac bai khé. Budi chiéu em dugc nghi, nén em sé& hoc theo y thich tir 2 téi 5 gid chiéu. Budi
tdi, em hoc tir 8 t6i 11 gid tdi rdi di ng.

V4

Em c6 co hoi tiép xac Lap trinh thi diu tir rit sém. Néu khéng chon mén Tin,
em nghi hudng di cia em sé nhu thé nao?

Kha ning cao nhit clia em chic vn & mén Toan.
Nhung em khong quéd manh Toan, nén cé |€ em sé
d6i hudng qua cdc mdn tu nhién khic nhu Iy, héa, . . .
Véi cac mdn khac, em sé khéng canh tranh bang mén
Tin. Em cdm thdy may m3n vi d3 chon Tin lam mén
chuyén clia minh.

Ngoai viéc hoc, em con s@ thich nao
khong?

Ban thﬁn em khdng choi game, nén ngoai gid, em
< e sé chdl ciu 16ng hodc ¢ vua. Cau 16ng em choi kha
8n va kha nhleu Co mot thoi gian em dl hoc & Ha Noi, mdi khi hoc xong ltic 4h chleu em sé choi téi tan
7h tbi rdi méi vé 3n com. Em chua di thi cu 16ng bao gis. Trudng chon dbi tuyen cAu léng tir cac dai
dién 16p. Lép em cé hai ban, mét ban dan ban chuyén, mét ban ting HCB Tinh, ca hai em déu khong
dénh lai. Do dé em khdng c6 co hdi canh tranh nhiéu. Em biét d4nh c& vua, ting tham gia Hoi khde Phu
Déng & vua nhung khéng 6 gidi vi thua hé sb phu.

Sau khi dau chuyén, em cé dinh huéng tuong lai nao khong?

Em s& cb géng dau doi tuyén va thi HSGQG. Néu may m3n, em c6 thé thi TST* | APIO* va 10l!
Em khéng c6 qué nhiéu du dinh trong tuong lai, m6t phan vi c4 nhan em xuit than tir ving ma phong
trao cla nganh Tin hoc néi chung v3n chua phat trién, em ciing chua dudc biét nhiéu vé cic hudng di
tiém ni3ng. Do vay, em dang tap trung cho cac du dinh ngin han d3.

Em d3 bao gid cam thiy mat dong luc, “chdn hoc” mén Tin chua?

C4 nhan em chén hoc Tin rAt nhiéu. Hoc tir 4-6 tiéng mot ngdy, khéng tranh khdi nhiing suy nghi

tiéu cuc khi trinh do khong nhich [én. Em Iéy dong luc tur gia dinh em véi su hd trg rat 16n trong viéc hoc
tap ctia em. Em mong rang minh c6 thé trd thanh lap trinh vién that tai ndng dé chdm séc dugc gia dinh
em sau nay.

Y“TST: Ky thi tuyén chon déi tuyén du thi Olympic Tin hoc Québc té, hay con dugc biét dén 13 Vong 2 thi chon Hoc
sinh gidi Québc gia.
*APIO: Ky thi Olympic Tin hoc Chau A -— Théi Binh Duong.
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Anh cam thiy ring em cé rit nhiéu trai nghiém déang quy dé chia sé cho quy
doc gia. Em c6 1Gi khuyén, 1Gi chiic nao cho cac ban doc gia nhan dip Tét nay
khong?

Em ngh rang 13i khuyén gia tri nhit cta em chinh
13: "H3y nhé tai sao minh bt dau”. Chi khi nhé duoc
nhiing If do bt du, minh méi tao ra déng luc dé vuot
ngan chdng gai, chién thing ban than minh.

R4t c3m on em d3 nhan 15 m&i tham gia hém
nay va chia sé nhiéu cdu chuyén, kinh nghiém hitu ich.
N3m mdi sip dén, ban bién tap chic em thanh céng
trong ki thi tuyé7n sinh s3p tdi, hoc tap tbt va dat duoc
nhiéu thanh céng hon nita trong hanh trinh Lap trinh
thi diu!
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f Phdng vin Nguy&n Tan S Nguyén

Em chao anh, duoc biét anh 13 mét trong nhiing ngudi tham gia I3p trinh thi ddu tir rdt 13u va van
tiép tuc tham gia cho dén thoi diém hién tai, VNOI mong mudn qua bubi phdng van nay cé thé dem dén
cho déc gia nhiing cai nhin sdu sac hon vé trai nghiém cda anh doéi véi b6 mén nay.

Trudc tién, anh cé thé gidi thiéu vé ban than minh dudc khong?

Anh tén 13 Nguy&n Tan S Nguyén, anh 13 m&t trong nhiing ngudi ciing thudc dang 13 "thi thd” tir [au
rdi, anh n3m nay 32 tudi. Anh di thi HSGQG*® cling tur thai 2009 — 2010, thi sau d6é ndm 2011 anh dugc
thi qudc t&, rdi sang thai dai hoc thi anh ciing dugc di thi ICPC* World Finals*® hai Ian, nim 2013 va
2016. Sau d6 13 anh tbt nghiép va di [am, gn dy anh ciing c6 train va thi lai cic ky thi Lap trinh thi
d4u thi ciing dugc vao Vong chung két clia VNOI Cup ba lan.

Trong quing thdi gian hoc cip 3 thi anh c6 theo hoc tai trudng Phé Théng
Ning Khiéu, anh cé thé ké vé quing thdi gian khi anh theo hoc tai ngdi trudng
nay dudc khéng? Va néu so véi diéu kién hoc tap bay gid thi theo anh thiy cé
su khac biét nhu thé nao?

Um! Ngay xua lic anh bit diu hoc thi anh thi vio mén Toéan chi anh ciing khéng cé kién thiic gi vé
Tin. Sau dé ldc anh vao 16p 10 thi tui anh ciing phai hoc lai tir ddu nhiing kién thdc co ban vé Tin. Nhd
cé mét dot la anh ciing dugc may min dugc chon vao dbi tuyén dé di thi Olympic 30/4 cta trudng & thi
thi sau ndy dé thi anh mdi bit dau I3 anh kiéu tap luyén nhiéu hon. Réi ciing tim dugc cai trang SPOJ
hdi dé thi ciing 1én d6 1am bai cia moi ngudi thi méi bit dau 13 tién bd nhiéu.

Thai cha anh thi tui anh cling la khi ma Ién dau
nam I6p 11 ma kh| chon doi tuyen vao déi tuyen thi
qudc gia xong roi thi sau dé thi cac ban ddi tuyén thi
ciing duoc danh tit ca thdi gian dé luyén tap va ciing
khong cé phai hoc & cdc mdn khic & trudng thi anh
nghi 13 trudng ciing d3 cb ging tao diéu kién kh4 I3
tbt cho tui anh dé tui anh cé thé 13 tap trung hét siic
va luyén tap dé danh tap trung trong ky thi Qubc gia.
Anh nghi 13 c4i diéu kién dé so véi bay gid thi ciing kha
I3 tuong ddng, tai vi anh ciing cé néi chuyén véi cic
ban khéa sau nay thi didu kién dé van con dugc gitr.
Nhung c6 mét cai diac biét anh théy |3 sau nay moi
ngudi c6 thém nhiing c4i co hdi dé tham gia nhiing
dot tap huin & nhiing noi khac, nhu 13 cac tinh khac
nhu mién B3c, mién Trung hodc 13 tham gia nhiing céi
dot thi thi thi anh nghi 13 nhiing dip nhu th& nhu thé
sé gilp cho cdc ban c6 thém kinh nghiém khi di thi.
Tai vi di tui em c6 luyén tip nhiéu nhung ma céi ldc
em vao phong thi thi cdi cdm gidc cling sé khac va sé
lién quan dén nhiéu tha nhu chién thut v tAm ly cha
minh. Anh nght dé 13 mét trong nhing diém m3 sau ndy c6 thé cic ban sau ndy c¢é ducc nhiing thun
loi hon so véi thdi cha tui anh. Thai anh thi thudng |13 nhiing céi thi thi d6 né dién ra online nhiu hon,
thudng ciing 13 tu phat tir cong dong VNOI thai d6 thai. Kiéu cic anh 16n ma cé thsi gian c4c anh s& cb

*HSGQG: I3 viét tit cha ky thi Hoc sinh gidi Qudc gia.

#"|CPC: International Collegiate Programming Contest - Cubc thi Lap trinh Qubc t& 1au ddi va danh gia nhit danh cho
sinh vién cac trudng dai hoc va cao ding trén toan cAu.

*World Finals: Cudc thi ICPC cudi ciing trong mdt mia gidi bao gdm nhiing déi xult sic nhit cia cic trudng dai hoc
trén thé gii vuot qua vong loai viing (Regional contest)
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ging chu3n bi d& cho c4c ban thi thir, thi dé cling la mot dip tbt dé co xat nhung ma di nhién néu ma
so vGi viéc duoc di thi truc tiép 1én dén noi va phong mdy thi n6 sé khéng cé bang dugc.

Theo anh thi diu 13 bi quyét gép phan giip anh c6 dugc HCB 101* nim
20117

Anh nght SPOJ 13 cai xuit phat diém cla anh. Trong thdi gian ma anh hoc thi anh ciing Iam rAt
nhiéu, nhung anh nghi nhu vy chua dd ma anh ciing phai luyén thém nhiing céi contest trén mang, thi
hai contest ma anh thiy kha 13 gin vdi lai cai ki ning d& minh di thi qubc gia va thi qubc t& thi né sé
13 COCI *° chia Croatia vdi lai USACO %1 My, dé 13 hai series ky thi ma chit luong kha 13 t&t. Ngoai ra
thi thdi cta tui anh c6 TopCoder, va ltc d6 thi Codeforces®® ciing vira b4t dau xult hién.

E Anh danh gi4 13 m3c du nhiing ky thi trén cdc nén
tang d6 ciing tot nhung ma lai khéng st véi thé thic
thi qudc gia cho 13m. Vi vy, néu cic ban 1am thi ciing
ciing tbt nhung thdi gian ma cé han thi minh nén tap
trung vao nhiing ky thi c6 hinh thic Ol. Khi minh thi
nhiing ky thi d6, minh s& hoc dudc cich phan bd thsi
gian va gilp tao ra phan xa lam nhiing subtask cta
b3i, vi thuc t& s& c6 nhiing bai minh khéng thé [3m
tron diém dugc v khi dé minh s& phai chuyén qua
chién thuat cb ging 3n diém tiing phan cla bai. Day
cing 13 uu diém cha ky thi hinh thic Ol khi gitp cho
4 minh rén luyén va thi nghiém céac chién thuit. Ngugc
Tir trdi sang: Nguyén Hoang Yén, Lé Khic Minh Tué, lai, néu luyén bai trén cic Online Judge nhu SPOJ thi
Nguyén Viong Linh va Nguyn Tan Sy Nguyén tai ky  minh khdng c6 cai gidi han thdi gian nhu vay, kiu nhu

thi 10/ ndm 2011 minh ¢6 thé cAm mét bai vd nghi tir ngdy ndy sang
ngdy khac, theo anh thi cich ndy ciing tt, nhung ma né sé 13 luyén mét céi kj ning khic chi khong
phdi nhiing kj ning ma anh d3 dé cap.

Anh ciing I3 mét ngusi tham gia Codeforces tir nhiing ngay dau tién. Theo anh thy contest Codeforces
ngay xua va contest Codeforces bay gid ¢6 su khdc nhau trong cch ra dé khéng?

Vé xu hudng ra dé clia Codeforces thi thang 12 ni3m trudc, moi ngudi ciing hay phan nan 13 meta
toan constructive. Sau dot dé thi dé Codeforces bay gid ciing d6 mdt chat va c6 vé 13 ciing can bing
hon. Nhung m3 anh nghi c4i déi ngii Coodinator clia Codeforces chit luong ciing hoi khéng c6 6n dinh
I3m, ciing ngudi ndy ngudi kia nén d3n dén 13 nhing céi vong thi cé chit luong bai khéng cé déng déu,
c6 nhiing vong bai hay c6 nhiing vong c6 bai d& bi ché 1én ché xubng. Anh nghi I3 cai d6 thi minh ciing
chip nhan théi tai vi moi ngudi 1am mién phi cho minh thi nén nhu vy thi ciing I3 vui rdi. Ngdy xua anh
nghi dang bai né sé truyén théng hon, né khéng cé diing nhiing cai kiéu thién vé tu duy hay constructive
nhiéu nhu bay gis, vi c6 thé ngly xua thi né van con kha 13 nhiéu cai dang ma minh chua c6 tan dung
hét, bay gid thi anh nghi 13 téi thdi diém moi ngudi cai gi ciing d3 biét rdi, minh gidi duoc rdi thi by gid
nhiing c4i bai méi né phai cé6 mét c4i gi d6 séng tao thi méi duoc cho vao dé, din dén viéc 13 bay gid 13
céi kiéu bai cia Codeforces né s& c6 nhitng bai yéu ciu vé tu duy nhu vay.

Theo em duoc biét thi trén Codeforces thi cé nhiing ngudi trong top 10 Codeforces ciing 13 than tuong
ctia rat nhiéu ngudi, khéng biét anh cé than tuong ngudi nao trén Codeforces hay trén cdc OJ khdc khong
a’

That ra thi anh khong than tugng ai ca. N6i chung |a du anh ciing thich xem livestream moi ngugi thi
Finals, nhung anh khéng dic biét b vii ai ca. Dao nay anh doc code thi anh théy thich code cta Jiangly,
ban viét code kha 13 d& hi€u. Con doc code clia Tourist thi cling dugc, khéng té I3m. Nhung ma nhiéu
khi chi doc vay thdi chi khéng biét bén kia dang code gi ludn.

101 Ky thi Olympic Tin hoc Qubc té.

Ohttps://hsin.hr/coci/

®Ihttps://usaco.org/

52Codeforces: mét trang web t6 chic cac cudc thi 1ap trinh thi diu véi cic dang dé, bai tap da dang.
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#¢ Phodng van Nguyén Tn Sy Nguyén

V@i kinh nghiém day dan trong viéc luyén tap va thi cac ky thi khac nhau, theo
anh thiy thi ky thi HSGQG so véi 101 thi cé nhiéu su khac biét ndo va cach
tiép can bai todn trong hai ky thi ndy cé khac nhau khéng?

Theo anh thiy thi ky thi HSGQG clia minh khac khé 13 nhiéu. N&i chung 13 anh cdm thiy né khic
véi tht ca nhiing ky thi Ol clia cic nudc khéc ludn chi khéng chi 13 101. Tai vi cai quan trong nhét I3
minh phai thi offline. Anh dénh gid 13 cai thé thic thi offline 13 mét cai thic rat 13 khic nghiét, béi vi c6
nhiing cai 18i c3n ban ma ndu em g3p phai 13 em s& bi 0 diém ludn mét bai. Vi vay cic kj ning dé di thi
di VOI thi nhiéu khi né khac kha 13 xa so véi kj ning dé thi 101. Thai clia anh thi thi vong hai TST
ciing vy, nhung ma theo anh biét sau nay thi thi TST d3 déi lai thé thic ciing kha gibng 10! rdi, moi
ngudi duoc biét diém clia minh khi ndp bai ludn thi anh nghi né da budc tién kh4 13 16n rdi. Hy vong sau
ndy trong tuong lai gdn minh ciing 6 thé lam dusc didu dé véi lai cai ky thi HSGQG, néu didu dé x3y ra
sé [am cho ky thi HSGQG nudéc ta ¢é thé bam s4t véi thé thic thi 101 clia thé giéi hon va gilp cho cac
ban luyén dugc ky ndng dé tur giai doan dau chd khong phai doi téi vong 2 méi cé co hdi dé luyén.

Nhu anh ciing biét 13 ky thi HSGQG vira dién ra. Thi dé HSGQG ciing da dudc
ding cong khai trén cic nén tang rdi, anh ciing cé doc qua thi anh danh gia
dé VOI nam nay nhu thé nao, so véi dé thi ngay xua ma anh d3 tirng thi?

Néu so v6i ngdy xua thi anh nght ngay xua dé né d& hon nhiéu. Néi chung ngdy xua ldc ndo ciing s&
c6 mot bai d& ma doc vao nght tdm 5-10 phat 13 s& ra. Con sau ndy, vi du nhu dé n¥m ngoai thi kha 13
khé. Con dé& n3m nay c6 vé 13 miy thiy di nuong tay hon, ciing b3t ddu c6 nhiing bai cic ban c6 thé
lam dugc, nhung ma goi la ¢ thé 1am dugc chir cling phai code tuong déi.

D& sau nay anh c6 cam gidc 13 minh bt ddu bam | —;

C—

sat cai syllabus cda 101 nhiéu hon vi b4t dau c6 rat 13
nhiéu subtask cho moi ngudi 1am. Nhung ma véi cich
anh suy nght thi néu ma d3 cho nhiéu subtask nhu vay
thi thai gian thi ciing nén tam 4-5 tiéng, va ciing nén
c6 chAm bai online thi né s& sat hon, chit cho nhiéu
subtask xong lai b4t moi ngudi nop offline thi né lai
6 nhiéu vin d& nhu I3 minh khéng biét diém, minh
ciing khéng biét 13 c4i subtask dé minh code c¢6 diing
hay khéng, thi nhiéu khi 13 khong biét 13 c6 nén code
subtask nay tiép hay khéng, cic ban ddi lic phai diu
tranh tam Iy rit nhiéu Vi hoi hoi mau thu3n véi nhau
mét chat. Theo huéng tich cuc anh nghi 13 chit luong
dé d3 khé hon so véi thdi anh th ciing 13 mét céi tbt
r6i. Anh thiy n3m nay moi ngudi c6 nhan xét 13 c6
mot cai bai gibng nhu mdt bai d3 timg xult hién trén
Codeforces, anh nghi |a that ra cai chuyén dé ciing
khong sao ca tai vi khi vao phong thi thi moi ngudi
cling dau cé truy cdp dugc mang, cling phai tu suy
nghi thdi. Con nhitng ai ma may m3n ma lam bai dé
rdi thi coi nhu ban éy may m3n, ban éy luyén tap nhiéu
thi ban 4y xiing dang d& dén dé 1am duoc bai dé. Cha
cdn bao 13 d€ yéu cAu 13 tht ca cic bai phai 13 bai mdi hét thi anh nghi 13 né ciing tuong déi khé, nghi ra
mdt bai chit luong dé€ cho thi HSGQG cé nhidu subtask thi né khéng phai 13 mét didu don gian, cho nén
anh thiy céi chuyén né tring bai né binh thudng thdi, midn sao I3 tit cd moi ngudi thi véi nhau cong
bing thi cudi ciing ra két qua ai dugc diém cao thi né van 13 xtng dang.

53TST: Ky thi tuyén chon déi tuyén du thi Olympic Tin hoc Québc t&, hay con dugc biét dén 13 Vong 2 thi chon Hoc
sinh gi6i Quéc gia.
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Theo em dudc biét thi anh tirng cé thdi gian hoat dong cho VNOI ngay xua,
theo anh thiy cac ky thi dudc t6 chic béi VNOI bay gid nhu nao?

Ngy xua tui anh ciing chua cé nhiéu kinh nghiém d& 1am miy cai dy 15m, tui anh hdi ddy mubn déng
gép cho cdng ddng, va va suy nght dé&n viéc ra dé rdi t8 chic nhing vong online. Nhung néu so sénh véi
cai quy md ctia VNOI Cup bay gid thi anh nght by gid moi ngudi da tién dugc kha 13 xa so vdi ngdy xua,
va cai anh dénh gi4 cao nhit 13 viéc minh c6 thé t8 chiic dugc mdt cai vong chung két onsite va quy tu
dugc khodng chi |a cdc ban thi sinh di thi ma con md cho cdc ban thi sinh 8 bdng m& rong nita; nhiing céi
nhu 13 livestream rdi quay man hinh thi sinh cic thi rit chuyén nghiép, anh nghi day 13 mét cai khdng
thé tudng tugng dugc véi mbt cong déng nhu 13 céng déng clia minh ¢6 thé tu 13m dugc diéu d6. Anh
nhé ngay xua ciing c6 mot dgt VNOI t8 chiic VNOI Marathon c6 onsite chung két. Nhung ma céi onsite
dé6 la nha bén phia cong ty Cbc Cbe, ho cho mugn vin phong cla ho rdi cho cic ban dén tham gia. Va
hdi dé thi anh ciing khéng nhé 13 c6 tai tro vé may bay hay |3 chi danh cho cic ban & mién Bic nhung
ma anh nghi v6i quy md bay gid nhin lai so v6i ngdy xua thi minh d3 1am duoc tt hon rat 13 nhiéu. V3
anh rit hy vong |3 phong trao ndy s& tiép tuc dugc duy tr, khdng chi 13 VNOI Cup ma ké c3 I3 nhing
cai ky thi tai Viét Nam dién ra hang nam, dé& cho céc ban cép Ba rdi cac ban sinh vién cé thém nhiing co
hoi luyén tap, dé gitp cho cong déng tin hoc cia Viét Nam phat trién nhiéu hon.

Nhu em duoc biét thi VNOI Cup hudng dén viéc thi sinh ¢ nhiing trdi nghiém tbt nht khi di thi,
theo anh th3y diéu ndy cé ph3i I3 diém mdi so véi nhiéu ky thi khdc hay khéng?

Ding, c4i ndy anh déng ¥. Anh thiy qua tiing mua thi thi cic ban bén ban t8 chdc ciing da cau thi
hon va ciing d3 thé hién nhiing thay d8i d6. Nhu mia dau thi moi ngudi phai in template ra, nhung qua
t6i mua 2 dugc phép copy code cé sin rdi. Sau d6 con ducc ban t8 chiic hd trg cii thém cac IDE, plugin
tlly theo sd thich cia moi ngudi nifa. Néi chung ding nhu 13 ban t8 chic néi, chi thidu cii 13 mé mang
cho moi ngudi théi! Viéc thi cdm gidc bay gid nhu moi ngudi thi & nha ludn rdi, anh nghi day 13 diém dé
gitp cho c4c thi sinh ¢6 duoc ci cai diéu kién 13 thodi mai nhit nhu 13 minh dang ding may c4 nhan, né
I3 mét céi rat 13 hay.

Niam 2024 ching kién su dot pha cta anh trong thi hang tai VNOI CUP,
trong quang thadi gian nay anh cé luyén tap hay la c6 phuong phap nao khong?

Thuc ra thi anh thiy anh luyén giita ba n3m né ciing ngang ngang nhau, véi lai néu ma so vé rating
& trén Codeforces thi n3m vira rdi anh di thi thi rating con thip hon nita. Anh nghi I3 mét trong nhiing
cai yéu tb anh hudng nhiéu dén cai k&t qua cha anh 13 cai phan ma anh set up céi IDE cha anh, thi anh
set up IDE rAt I3 c3n than va anh cb ging mé phdng lai hét tit c nhing gi ma anh hay ding & nha. Lic
d6 anh quen nén anh lam moi thit nhanh hon.
' Eﬁ- Véi lai thém mét cai nifa 13 anh kh3c phuc ducc
8 viéc vudng cac bai dé lau qud, lac thi minh ciing cé
' dugc mét cai tdm ly n dinh. Nhu n3m dau tién, cé
mét bai d& cin anh ngéi hét tir dau dén cudi, cudi
cung anh ciing khéng gidi dugc bai A nén né ciing
anh hudng dén tinh than khi thi. Anh nghi 13 vé ky
n3ng c6 thé 13 khdng cé thay déi nhidu nhung s& cé
nhiing yéu t5 nho nhé nhu vé set up IDE thi s& anh
: _ hudng d&n minh. Nhu n3m dau tién anh thiy anh toan
2 el g | bam nham phim khéng 3, tai vi binh thudng anh ding
Anh Nguyén Tén Sy Nguyén (& giiia) trong budi giao Mac 4 cho nén I3 anh dung phim CMD, trong khi di
luu tai VCK VNOI CUP 2024 thi thi phai dung phim Ctrl xong anh ct bi nhdm, ciing
anh hudng kha 13 nhiéu.

Theo anh thi yéu tb tam ly c6 dnh hudng nhiéu dén két qud ky thi hay khéng?
Anh nght dé 13 mét trong nhiing ci quan trong nhit, k& c3 thi online hay offline. Bi vi nhu anh thi
anh ciing rit 13 hay mic céi 18i 13 nhiéu khi 13 c6 mét cai bai d& xong rdi anh bi ket chd nao dé nghi
khéng dugc nén anh cit ngdi 1am bai dé cho téi hét gid. Anh ciing phai luyén tap rat nhidu dé vuct qua
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c4i suy nghi d6, kiéu I3 ddng y bai ndy minh khéng dugc thi minh chip nhan coi nhu minh mit diém bai
dé, minh 1am bai tiép theo, mét ltc sau cudi gid minh quay lai nghi tiép, biét dau minh lai nghi ra duoc
mét hudng nao khic. Cai yéu tb tAm Iy né quan trong & chd dé. Gibng nhu lam VNOI Cup thi nhiéu khi
13 1am nhiing c4i bai d& xong rdi 1am khdng duoc thi tdm Iy minh ciing bt dau bi anh hudng nhiéu. That
ra cai cai hay cta viéc em khéng biét bang rank thi 13 nhiéu khi em khéng 1am duoc bai d6 thi em ciing
khong biét né d& hay né khé thi em ct k& né ma lam bai khac, thi em ciing d& lo I3ng hon. Anh nghi
dé 13 mét trong nhiing c4i ma cic ban s& cin phai luyén tap khi ma di thi, dic biét cic ky thi 16n nhu
101. Anh thiy diém 101 dao ndy kh4 13 thip ching té dé 101 dao ndy kha 13 khé. Tai vi khi minh thi minh
thiy 13 bai ndy minh dugc c6 10 diém, 15 diém xong minh sg. Nhung ma nhiéu khi bai dé khé, phan 16n
moi ngudi ai ciing 15, 20 diém théi. Nén 13 minh phai luyén tip tam Iy I3 bao nhiéu diém thi né khéng
quan trong, bdy gid minh ci tdp trung vao cé bai nao lam dugc thi minh lam, c6 subtask nao lam dugc
minh 13m, ndu m3 minh ct dua vio cai tdm ly dé thi minh s& thé hién dugc cai cai phong dé tbt nhit
ctia minh. Con néu ma minh lo I8ng it diém qué rdi xong minh ct phai cb géng minh [am thém thi minh
tu nhién bd di nhitng bai minh cé thé lam duoc. Vi du nhu anh nhé dot 101 n3m rdi thi doan minh ciling
c6 ban nao dé bd bai d& cha ngay 2 nén ciing hoi tiéc.

Anh ciing 13 mét ngudi timg thi rit 13 nhiéu khi rat 13 nhiéu c3i thi ma kiéu theo hinh thic chdm
subtask, nhu 1a VNOI Cup hay I0l. Anh cé xu hudng nghi bai theo subtask hay nghi mét phat AC lubn?

Thudng 13 anh s& di ngudc, anh s& nghi cich gidi tdng quét trudc, nghii khéng ra téi ldc bt dau ma
cam thiy 13 anh khéng di thdi gian bai d6 nita thi anh s& nghi theo hudng subtask, dé 13 lic anh thi
VNOI Cup. Con IOI thi lac di thi anh [am theo kidu #n subtask, ndm cla anh cé 2 bai d&, con nhiing bai
kia s& kha 13 khé thi néu ma minh x4c dinh céi kha n3ng clia minh 13 nhu thé ndo va minh 3n chic nhiing
cai subtask truéc thi minh ciing s& cdm thiy tu tin hon. Ch& con néu ma minh ngdi dé& 1am full cai bai
dé xong rdi ching may 13 bi thiéu sét mdt vai chd rdi cubi cling minh khéng cé diém ndo thi né 13 mét
céi rbt 13 d&, cho nén anh nghi 1a minh s& phai dénh gid ducc kha ning cha minh va dé bai, véi dé bai
dé minh s& bit diu minh chon chién thuat phi hop. Thi IOl khé hon & chd I3 minh khéng biét diém cla
moi ngudi, cdn VNOI Cup thi minh biét bang diém clia moi ngudi, ai 1am bai n3o thi né vin d& hon.

Dudc biét 13 lac 1én dai hoc thi anh c6 danh mot nim & Trudng dai hoc Khoa
hoc ty nhién va sau dé anh méi chuyén qua dai hoc Qudc gia Singapore (NUS)
dé theo hoc. 0] quang thdi gian anh hoc tai Truong dai hoc Khoa hoc tu nhién
thi anh c6 tham gia nhitng ky thi 1ap trinh thi d4u khong hay 13 anh sé chi c6
danh thoi gian dé nghi ngoi va hoc trudc kién thitc cho nim sau nay?

Cé, lic ndm anh & Trudng dai hoc Khoa hoc ty nhién anh ciing cé thi ICPC ludn, anh ciing dugc tham
gia thi tai hai Regional nhung ma két qua cGa anh n3m dé thi khdng c6 tbt 15m. Cac mdc rank team anh
thudng dat dugc n3m ngoai khoang top 10. Anh ciing cé di thi Olympic Tin hoc Sinh vién, n3m dé cé
mdt diéu anh ciing khéng hiéu tai sao I3 anh ciing lam bai khéng dugc tbt 13m nhung ciing dusc CUP
vang.

Theo anh théy la Truong dai hoc K\hoa hoc tu ‘o
nblen\ cun/g Ii motAtronAg nl\wr}g trludng daE,I tL.I’ khamla Welc qud .._.'.
tot vao cai viéc luyén tap va t6 chiic cho cac sinh vién \ pART|C|?A F
trong truong di thi ICPC. D6 ciing 1a mét cdi ma anh '»?. [
cling c6 nghién ctiu khi ma anh chon trudng.

Sau nay khi anh qua NUS thi anh c6 hai Ian tham
du ICPC World Finals, nhung dé khéng phai nhiing
ndm diu tién phai khéng?

Ding réi, anh thi ndam 1 va nam 4, ndm diu va

i.:ji-.:_

nam cuoi. NS o Egapore
Theo anh thay thi cich t6 chuc training ICPC & — !
KHTN vdi NUS néi riéng va Viét Nam véi Singapore ~ TU trdi sang: Nguyén Tan Sy Nguyén, Nguyén Thanh

/- . P A s N N Ti Nguyén Hb Ta | ky thi ICPC WF na
ndi chung cé su khac nhau nhu thé nao va bén nao rung, ftguyen Fung ;’;123' y thi ICPC nam
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¢6 su dau tu hon? Cai nay ciing hoi khé so sanh, theo

anh nhé thi n3m d3u anh hoc & Khoa hoc tu nhién thi anh ciing khéng cé nhiéu budi train Im, chic 13
duoc khodng 4-5 budi train vi ndi dung trainning cic dé regional cic n3m truéc do cic anh khéa trudc
suu tAm. Con sau nay qua NUS thi ph§n m3 dugc dau tu nhiéu hon 13 phén thi chon team, céac th§y soan
dé rit 13 k§ va thay ciing suu tAm ngudn dé tir cac ban cuu sinh vién qua nhiéu n3m, va anh thiy cé mét
cai NUS 1am khé cong phu 13 thiy Steven c6 soan hin ra mét bang dénh gia sinh vién trong cac team,
kiéu ban dé c6 thi 10l khéng, c6 thi HSGQG khdng, rating trén cic nén tang CP** | c3 diém trong khéa
hoc Competitive Programming cia thay *° . Anh nghi d6 ciing 13 mét céi dé& moi ngudi c6 cai nhin khach
quan vé nhiing thi sinh tham du, tir dé cé cich chon team cho hgp ly. Tir phia thi sinh, theo tdm ly thi
minh s& mudn chon ban clia minh vio team, ciing 13 diéu d& hiéu. Nhung diéu dé thi khéng ¢ Isi cho
trudng vi trudng ludn mubn 13 dua ba ngudi manh nhit vao cling nhau s& t6t nhit. Anh nghi dy 13 mét
phuong phap hay dé& minh c6 dugc c4i géc nhin khdch quan v& cdi cdch m3 moi ngudi chon team dé& moi
ngudi khdng cé khéng cé y kién viéc chon team thé nay thé kia thi né khéng phi hop.

Anh c6 thé chia sé vé qua trinh luyén tip cho ICPC tai Dai hoc dudc khéng?

Khi anh chuyén qua NUS hoc nim d3u tién thi anh d3 dugc thi World Finals rdi. C4i duyén cé né
cling kha la ky la, tai vi khi anh I8p doi trong trudng thi anh |4p team véi hai ban ngudi Viét. Tui anh
ciing d3 c6 co hdi thi Regional dau tién di chung véi nhau ba dda. Nhung ma sau dé téi céi Regional
thi hai, d&i manh nhit cla truong anh c6 mét ban ngudi Singapore c6 viéc ban nén ban dé khéng cé di
Regional dugc, xong rdi anh dugc thiy thuyét phuc chuyén qua di thi cing céi team diy. Team dé thi c6
mot ban cé mdt anh ngudi Viét va moét ban Indonesia, sau dé anh cuing team di thi cdi Regional Jakarta
duogc TOP 3 cho nén di diéu kién thi World Finals. Néi chung |a ciing hoi budn cudi vi anh duoc di theo
sult du bi, xong team nay lai dugc vao WF. Dot d6 ciing la do kiu anh chua quen va than véi team nén
3 tui anh khdng luyén tap véi nhau nhiéu. Khoang hai ba tuan trudc khi thi, tui anh méi t8 chic kiéu thi
thr miy contest dai dai véi nhau hodc [am ludn nhiing vong ICPC & Regional khic méi dugc ding trén
mang. N3m dé team ciing biét 13 khéng c6 co hdi luyén véi nhau nhiéu nén ciing khéng ¢ ky vong két
qua cao nén tui anh dugc khodng hang 49. Tuy vy thi team anh gidi First solve mét bai nén ciing an i,

That ra anh nghi két qua n3m dé nhu vy vi anh
khong cé luyén tap nghiém tdc 13m. Sau dé thi anh
nghi 13 anh d3 di mét Ian rdi cho nén anh ciing khéng
c6 mubn di hai 1an trong hai ndm dau tién, tai vi anh
cam théy minh van c6 thé tién bd hon cho nén 1a ndm
thit ba anh méi quyét dinh thi tiép nhung ma n3im thi
ba thi anh khéng dugc di World Finals. Vi vy co hoi
cubi cling 13 qua t6i n3m thi tu thi ¢ anh RR (anh
Nguyén Thanh Trung) méi chuyén qua truong anh hoc
Thac si b3t doi véi anh, lic nay anh bt du lam bai
- rit 13 nhiu. That ra co duyén ciing 13 tir tAm khoang
hé trudc khi ma anh vao nam tu thi anh Trung ciing cé lién lac véi anh néi vé ké hoach vao NUS. Tui
anh ciing rAt nghiém tic trong viéc chon ngudi thit ba, ban dau 13 ciing dinh nh3m dén mét ban 101 rdi,
nhung ma cudi cling vi ly do b4t kha khang 13 ban 4y khéng c6 qua NUS ducc thi mdi tim mét ngudi
khac. Tui anh quyét dinh chon mdt ngudsi c6 nén to4n manhla ban Nguyén Hung Tam (Huy chuong Bac
Olympic Toan Qubc té& 2012). C4 mua hé dé thi anh Trung ngdi chi code cho ban Tam. Anh nghi céi
cach chon ngudi ciing kha 13 thanh cdng, tai vi ban hoc khé 13 nhanh va cdi cich suy nghi clia ban 4y né
khéc véi lai cach suy nght ctia anh va anh Trung. Diéu dé gitp cho tui anh vé& nhiing bai thién vé toan
hodc 13 nhiing bai thuan tdy vé tu duy, quan sat thi ban déu 1am r4t 13 tbt. D nhién 13 nhiing bai yéu
cAu cii dit thuat todn nang, hodc 13 nhiing thuit todn c6 dién thi anh va anh Trung sé la ngudi lam.
D6 13 phan chon ddng dbi. V& lich luyén tap thudng I3 anh s& dinh mét tudn ba budi, s& I3 hai budi tbi

54CP: Competitive Programming - Lap trinh thi d4u
*Shttps://www.comp.nus.edu.sg/~stevenha/cs3233.html
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trong tuan, |am khoang 4 tiéng ddng hd va mét ngay cudi tuin th 7 thi tui anh s& [am mét cai contest
5 tiéng. D6 13 train team 3 ngudi, cOn nhiing contest thi cd nhan trén mang thi tui anh vin ¢ ging ra
nhau thi. Cit 13-14 tiéng 1am cling nhau nhu vy, nghe 13 thiy ciing nhiéu that, nhung anh nghi tui anh
vAn c6 thé 1am tbt hon. Thai diém dé, anh vé6i ban Tam cling hoi ham choi, toan lam bai xong doi nghi
sém dé choi Dota. Lau l4u g3p mly bai khé qua ma nghi khéng ra gi nita thi b3o anh Trung minh train
tSi day thdi minh nghi. Cai ndy nghe ciing hoi hai tré con mdt chit, nhung néi chung 13 ciing chdp nhan
théi tai vi tinh ra khi ma tui anh thi Regional thi két qua ciing diing nhu kha ning cla team. Tui anh vé
dich mét site & Jakarta, con site & Singapore thi dugc hang 3. Con khi thi World Finals thi tui anh dugc
hang 15, hoi tiée 13 khong dugc mbc huy chuong nhung ma né ciing ding véi céi thuc luc cta doi tui anh
nén ciing khdng c6 g dé tiéc nudi v& phan ds.

So vdi viéc anh thi ICPC & ndm diu tién véi mét déi & bén Singapore va ndm cubi cling anh thi véi
mét déi toan ngudi Viét Nam thi theo anh thdy thi viéc trao dai trong qua trinh thi giita team Singapore
vdi lai team toan ngudi Viét Nam thi cé su khac nhau khéng?

Anh nghi khac nhau hay khéng 13 do né nim & viéc em c6 train véi team di 13u dé hiéu duoc kh3
nang cla déng doi. Vi du anh v6i anh Trung, tui anh quen véi nhau lau va ciing néi chuyén nhiéu thi khi
ma ngudi nay ndi ra mot hai cai thi ngudi kia sé hiéu 13 y mudn néi gi, mic du cai cach didn t3 cla mdi
ngusi cé thé khong da chi tiét, hodc 13 minh s& phat hién dugc 1a ho bi thiéu nhitng nhan xét nao trong
cdi suy ludn cta ho. Con véi nhiing v6i nhiing ban ma minh it train cung, nhu anh néi 1a ldc dé trong
team thi anh chi I3 du bj théi, do vdn team dé nim trudc d3 di World Finals mét 1an rdi. Vi thai gian tui
anh train v6i nhau khéng du nhiéu nén ldc thi I3 tui anh chi c6 chia bai ra rdi manh ai néy [am théi. Bao
gid di t6i bai khé thi c6 thé 13 gii thich cho nhau nghe bai dé rdi ciing tu ngdi nghi déc I3p véi nhau
cho bai khé dé chif ciing khdng cé thuc su kiéu ngdi 1am viéc cling nhau. Anh nght d6 13 vAn d& khi minh
khéng c6 di quen véi dong doéi cda minh.

Quang thoi gian ma anh gin bé 1ap trinh thi dau tir cip ba dén khi anh I1én
dai hoc, anh da gip khé khin hay thit bai ndo ma sau nay nhin lai anh nghi
rang minh da c6 thé lam tbt hon khéng?

D&i véi ban than anh, mic du ¢6 hai lan di World Finals nhung c¢6 mdt cii ma anh cam thiy rit tiéc
13 c3 hai 1an d6, anh déu khéng giai duoc thém bai ndo trong mdt tiéng cudi khi déng bing bang rank
ca. Cam gidc ma khi téi lic bit dau doc k&t qua rdi nhin cic doi khdc mé bang rank 1&n, nhin ngudi ta
nhay hang trong khi déi minh thi dimg yén 13 mét céi ciing hoi budn. Con thdi cip 3, nim dau tién ma
anh di TST 13 n3m I6p 11, thi that ra n3m dé anh that su hy vong rat 13 nhiéu. M3c dii néi vé mit trinh
d6 thi minh ciing thua kha nhiéu ngudi nhung ma minh ludn hy vong minh s& duoc di thi qubc t& ludn.
K&t qua cubi cling thi anh khéng dudc, néi chung 13 sau d6 anh budn ciing mét thai gian dai va diy ciing
I3 that bai ma anh tiéc nudi nhit trong quing thdi gian hoc cAp Ba. Con n3m I6p 12 thi tam ly anh lai
thodi méi hon, tam Iy 13 khéng duoc thi thdi cling cha sao, nhung ma khéng hiéu sao lai duoc.

Sau nay c6 mot cai su kién lam cho anh thuc su
quay lai luyén tap la khi anh thi ky thi cia Google
Code Jam, lic dé anh thi méi téi vong thir hai ma anh
d3 anh d3 rét khéng dugc do, mdt vong thi hdi dé chi
gi6i han khoang 1000. Trudc d6 thi ndm nao anh ciing
dugc do nén tu nhién thi khéng dugc céi lac d6 anh tu
chit vAn 13 tai sao minh lai kém dén vay. Tu su kién
d6 anh quyét tam s& phai luyén tap lai, dy ciing chinh
13 ldc ma anh b3t du quay lai véi lap trinh thi dAu,
chtt thuc ra cai thdi ma sau khi anh t&t nghiép xong di
lam thi anh khong c6 khdéng cé luyén tap nita ma anh
thinh thodng anh thi cho vui chit anh khéng cé danh
thdi gian luyén tap. That bai dot dé khién quay lai vdi
lap trinh thi d4u va ngoai ra anh ciing mét phan tim lai dugc niém vui khi tham gia nhiing ky thi dé.
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Anh c3m th3y nhiing muc tiéu trong Iap trinh thi diu thi cé nhiing muc tiéu ndo ma anh cam thiy )

chua dugc hoan thanh khéng?

Sau khi thi World Finals xong thi anh chi ¢6 mdt muc tiéu duy nhit 13 duoc di vong Finals cia mét
ky thi 16n, bay git chi con lai c6 m&i 2 ky thi, mdt cai clia Meta, véi lai mot cai clia AtCoder. Né6i chung
|3 hai c4i d6 déu khé nhung ma théi dé 13 gidic mo thi minh cit mo 16n thdi chif ciing khéng c6 gi (cudi).

Dudc biét sau nay ciing c6 mot quing thdi gian ma anh quay trd lai véi 1ap
trinh thi ddu nhu anh d3 chia sé, anh Trung chia sé 13 anh cay con ghé hon ca
thdi xuwa anh hoc dai hoc thi anh c6 thé chia sé muc tiéu lGc d6 cha anh 1a gi
khong?

Thét ra thi ldc dé anh ciing khong cé thuc sy ddt ra muc tiéu khi ma anh cay, anh chi cam théy anh
lam thi thiy vui. Tai vi c mi ngdy di 1am vé xong 3n tbi xong 13 anh b3t dau ngdi code, anh thiy diéu
d6 né vui va né thanh mét cai théi quen sau nay. Nhu anh ciing chia sé, anh chi c6 mdt muc tiéu vao
dugc mét cai Finals, nhung cai muc tiéu dé thi cuc ky xa xdi ludn, cho nén la bao néu ma dé anh cay cho
muc tiéu dé thi né ciing khéng ding 13m.

Nhung ma that ra anh chi mubn 13 khi gidi nhing
bai d6 xong minh cadm thiy 13 né s& cé nhiing khoadnh
khic hay c6 nhiing c4i nhan xét rat 13 hay ma minh
tim ra dugc thi dé la nhiing cai diéu 13m anh vui v3
né ciing la mét cach d& minh rén luyén cai tu duy. Khi
anh di [am thi nhiing bai todn anh gidi cic thi & trén
cong ty né la mot cai kiéu khac va cling khong cé kiéu
ning vé tu duy ma sé theo kiéu xay dung hé théng cac
thit, cho nén |a lam |&p trinh thi dbu gilp cho minh
lam mdi lai cdi suy nghi cia ban than.

Co duyén nao khién anh chon NUS I3
diém dén tiép theo trén con dudng hoc dai hoc cia anh sau khi anh chuyén
tur Viet Nam qua?

Thuc ra ban dau anh ciing khéng c6 ¥ dinh di du hoc. Nhung ma sau khi anh duoc giai qubc té thi
anh b3t diu xem xét kha ning di du hoc clia ban than. Ban diu anh mong mudn 13 minh c6 thé di My
nhiu hon nhung ma n3m dé thi hinh nhu hoc bdng chinh pha di M§ phat sinh vin dé nén anh khéng c6
théng tin vé& cai dly, cubi ciing 13 anh chon diém dén du hoc s& 13 Singapore. Di Singapore thi né ciing
gan, di chuyén tir Viét Nam thi ciing d& hon va chit luong gido duc & Singapore thi kha 13 tbt. Sau khi
anh hoc xong bbn n3m thi anh nghi |13 lua chon cia minh hoan toan ding din. Tai vi céi chuong trinh
hoc clia NUS va tht ca nhiing co hdi ma anh ¢ dugc khi hoc tai NUS thi anh nghi I3 chit luong tbt so
v6i nhiing dia diém khac nhu Uc.

Ngoai nhirng viéc hoc trén I6p ¢ NUS thi anh con tham gia nhitng hoat dong
ngoai khéa khong?

H&i d6 anh chi tham gia hoat dong véi lai hdi sinh vién Viét Nam bén dé thoi. Hau hét tui anh sé sinh
hoat trong nhiing cai su kién t8 chic bsi hoi sinh vién Viét Nam 1a chinh. Lic di hoc thi anh thudng tap
trung vao viéc hoc va anh tip trung phan 16n thdi gian dé 1am nhiing cai project (dd 4n) trén I6p cling
cac ban. Anh chi thich may mén 1am project cic thit vi né gitip minh luyén dugc nhiing k§ ning lam viéc
thuc t&, gan véi nhing céi di 1am sau nay hon. Con nhitng mén ning Iy thuyét thi thuc ra hoc ciing vui
nhung anh s& khéng c6 danh nhiéu thai gian I3m. Anh chi tip trung vao nhiing mén lam project nhiéu
hon. Hi dé anh hoc thi né cé hai mdn anh khé 13 thich, mét 13 13p trinh Web, mén thi hai 13 1ap trinh
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Ipad, ldc d6 tui anh lam mot cai game trén lpad. Khi anh lam nhiing project dé xong thi anh ciing dung
d6 1am kinh nghiém dé& anh ndp hd s xin thuc tap & bén Singapore ludn.

Ngoai hai mén nay thi anh con cé 4n tugng véi mén hoc nao khac tai NUS khéng?

Ngoai ra thi con mdt mdn nita la Optimisation Algorithms (téi uu thudt todn), thi né 1a mét mén vé
thuat todn nhung & cAp d6 cao hon. Mén sé hoi thién hudng Iy thuyét mét chit, nghia 13 s& phai 1am
nhiing tht lién quan dén ching minh nhiéu hon. Thay vi chi 13 biét mdt céi thuit toan thi by gid sé I3
chdng minh can trén can dudi clia két qua, néi chung c6 lai lai mét chat véi toan.

Trong qua trinh hoc thi anh cé thudng xuyén trao ddi vdi cac giang vién, gido
su' nao & trudng khong, va anh an tugng véi thay/c6 nao nhat?

nh thi anh khéng c6 trao déi nhidu véi gidng vién nhung néi v& cich day thi ¢é ngudi 13m anh cdm
thay 4n tuong nhit 13 thay Seth Gilbert day mén Optimisation Algorithms

Thudng thi & NUS, c6 thdy Steven Halim, quing thoi gian anh theo hoc tai NUS thi thay d3 lam
coach (hudn luyén vién) déi tuyén ICPC chua?

Al C6 rdi, ltc d6 thiy d3 bit diu 1am coach rdi. Thy ciing day tui anh mén Competitive Programming
va sau dé thi anh ciing ¢6 1am tro gidng mén dé cho thiy cic khéa sau. Anh nghi I3 diém dénh gi cao
nhit & thé\y Halim la su nhiét tinh cla théy va sy tim huyét cla thé\y danh cho céi ph§n |ap trinh thi dau
cha trudng. Thay cling véi thdy Tan Sun Teck 13 hai ngudi dd mdt minh kéo NUS tir con s6 khong ma di
l&n t&i cai ngdy c6 duoc huy chuong & ICPC. C3 nhiing viéc nhu 13 t8 chic 101 cho Singapore, mic di
khéng may min 13 ding vio c4i n3m bj dich thi phai t& chic online. Nhung ma anh nghi I3 viéc & mét
d4t nudc nhd vén ciing khéng cé nhiéu trudng hoc nhu vay ma lam dugc nhiing thir d6 thi né thé hién ra
céi su tdm huyét cla hai thay trong cai linh vuc nay.

Anh c6 thé chia sé vé qua trinh anh xin hoc bng NUS nhu thé nao va cé bi
quyét nao dé dugc hoc bong cia NUS khong a? Vi theo xu hudng rat la nhiéu
ban & Viét Nam hay vao NUS theo huéng hoc bang ciia Déng Nam A.

That ra theo anh biét 13 cé thé sau nay xin hoc
bdng bi khé 1&n. Th&i anh thi cdc ban duoc di thi
qudc t& kha ning duoc kha 13 cao. Tai vi hdi dé 13 anh
lam hd so qua trung tam chuyén 13m hd so cho c4c ban
di hoc bén Singapore. Sau dé anh ciing duoc phd bién
qué trinh d& ndp hd so di Singapore nhu th& nio va ndp
hd so xin hoc béng ra sao. Sau khi ndp hd sc xong thi
ciing 6 1-2 thay ctia NUS bay qua bén thanh phd Hb
Chi Minh t8 chiic budi phéng vin, anh ciing phai ngdi
phdng vAn néi chuyén véi thay. Néi dung budi phéng
van xoay quanh ly do minh mudn qua Singapore hoc,
rdi sau khi hoc xong thi minh mubn lam gi, cic ciu
héi chii y&u mubn tim hiéu vé& dng vién. Anh nghi I3
né ciing khdng cé gi phiic tap 13m, trong qué trinh
ndp thi phai viét mét bai luan ngﬁn nita, néi chung la
thoi cGa anh né chi c6 hai céi d6é thdi. Sau nay anh
ciing bt dau nghe thiy 13 ¢ nhiéu ban ciing c6 huy
chuong qubc t& nhung vAn khéng dugc hoc béng do dan dan NUS chi giéi han huy chuong Vang thi méi
duoc hoc bdng, theo anh nght 13 do qu§ danh cho hoc bdng dé clia bén trudng NUS va ¢ Singapore cé
thé b4t dau voi dan di rdi thi cai tiéu chi d6 s& khé hon, hodc |3 bay gid sau ndy anh thiy I3 c6 nhiéu

nudc khac cling tham gia canh tranh hoc béng ngoai Dong Nam A, minh s& phai canh tranh véi nhiéu
ngudi hon cho nén sé khé hon.
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Ngoai lap trinh thi diu thi anh cé di 1am. Anh c6 quan tdm dén nhitng cong
nghé nao khac khong? Va dau la mang anh dang quan tam hién tai?

Hién tai anh dang lam vé& phan Web Application, néi chung anh lam ca front-end I3n back-end. Phan
anh 13m ciing khdng ¢ nhiéu c4i méi 1$m, nhung ma chi yéu 13 nhiing san pham dugc xdy dung sao cho
khich hang d& sir dung. Véi anh, anh cdm thiy yéu thich nh4t 13 m3t user experience (trdi nghiém ngudi
dung), thudng anh cdm thay 13 mét sb ban engineer chua cé nhiéu kinh nghiém thi cic ban khéng dé)’/
nhiéu dén phan diy, cic ban code mét cii tinh ning chay dugc va khéng bi 13i 13 8n rdi. Nhung theo anh
nghi 13 cAn quan tam nhAt khi xay dung san pham thi phai 13m sao dé cho ngudi dung d& st dung. Tai
vi ban than anh ciing ding kha 13 nhiéu app rdi, mdi lan anh diing app xong thi anh danh gia céi trai
nghiém cla anh né rat 13 quan trong. Nhu khi dung mét cai app xong rdi vao ma nhin khdng biét phai
bim nit gl hét, nhu anh cin gdi mdt ci tin nhin di ma khéng tim thiy chd gii ching han, dé 13 nhiing
trdi nghiém rit 13 t&, v anh thi rit 13 quan tdm dén cai dby. Quan diém cla anh 13 13m c4i app thi ludn
lam sao d& cho né cang d& hiéu cho ngudi dung cang tt. VA anh ciing thinh thodng di doc mét sb bai
bdo vé user experience, nghe ciing hoi budn cudi, vi nhiing ngudi hoc thuat todn nhu minh thi thudng
phai thich 13 nhiing thi lién quan dé&n kiéu hé théng 16n rdi kiu bdi todn mé réng hé théng cic thi nhung
ma3 V& riéng anh thi anh thich [am thd anh cdm thiy minh thich hon.

Theo anh, lap trinh thi diu so véi 1ap trinh khi di 1am thi cé cai su khac nhau
nhu thé nao?

V& coding convention (code chuin) v clean code (code sach) v6i anh thi hai cai ndy né khac nhiéu
hon 13 né gidng, anh nghi 13 tédm phan hai céi d6 khac nhau, may ra chi c6 hai phan giéng nhau théi.
Clean code va coding convention khi di lam thi that ra 13 nhiing cai rdt 13 nhd. Tai vi bay gid khi di thi
thi ban than anh ciing code sao cho d& hiéu nhit, sau ndy khi minh doc lai code cia minh thi minh phai
hiéu 13 minh viét c4i gi chit khong thé ndo m3 minh code xong minh khong hiéu thi né rt 13 dg. Ngoai
ra khi di lam, thd nhAt 13 nhiéu khi khong phai anh viét mot cai code méi hoan toan ma c6 khi anh phai
v30 slra mdt céi code cb sin cla déng nghiép, thi anh phai lam sao dé dam bao I3 cii ma anh siia khong
cé lam tao ra bug cho nhiing céi tinh nang khéac thi dé la mét céi khé, doi hdi 1a minh phai cé kha ning
doc hiéu code clia ngudi khac. Tuong tu nhu vay thi khi minh viét mét cai code méi ra thi minh ciing
phai chuan bi tdm Iy cai code clia minh 13 s& c6 ngudi khac dung né va s& cé ngudi khac 1am thém nhiing
c4i chdc ning dua trén code clia minh, diéu tién quyét phai 1am sao dé& cho ci code ciia minh d& hiéu,
du clean rdi va phai handle dugc nhiing trudng hop dic biét, khdng x3y ra 18i. Anh nghi dé 13 nhiing cai

quan trong.

Khi di 1am thi minh s& [am trong mét cai team rAt
13 16n, va nhiéu khi em s& khong biét dugc c4i code cha
em bi ngudi khic stra. Néu trudng hop tbt thi ngudi ta
slta xong va nhd em review code thi cai nay khong sao.
Nhung ma sé cé nhiing cdi truong hgp ma ngudi ta
khéng nhd em review code va ngudi ta nhd ngudi khac
ching han va nhiéu khi ngudi dé ciing khéng biét code
dé 1a gi va sau dé tu nhién mét ngay dep trai thi minh
phat hién ra la c6 mot céi bug do ngudi khac sia code
cha minh do ngudi dé khéng hiéu rd code clia minh
thi ltdc d6 minh sé& tu trach minh 13 viét code khdng
dugc tbt, khdng c6 da d& hibu cho ngudi ta théi. Diy
13 mét cai vi du vé céi su khic nhau gita hai cai, code
di 1am 1a minh phai x4c dinh né sé ton tai trong mot
thsi gian dai, c6 thé 1-2 thang hay 1-2 nim, phai lam
sao trong qud trinh dé cdi code dé khdng phét sinh
vAn dé, con code |&p trinh thi diu thi em chi code dé&
ndp bai va sau mdt hai tiéng 13 d3 bd di rdi, khong
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con diing né nifa thi céi viéc code khéng clean 13m ciing khdng anh hudng. Ngoai ra, khi di Iam thi minh
con phai viét test cho chinh code minh viét ra, nén dé6 la nhitng cai khac biét chinh ma minh sé dé nhan
ra khi minh di lam so véi khi minh code CP.

D6i vdi anh thi nhitng k§ ning nao trong lap trinh thi ddu ma cé thé gidp
ngudi hoc 1ap trinh thi dau cé Igi thé han khi hoc nhirng kién thic cho viéc di
lam?

Dau tién trudc khi di 1am thi moi ngudi phai di phdng vAn va anh nghi 13 cai duy nhit 13 khi hoc lap
trinh thi ddu dem lai loi th& d6 13 co hdi vuot qua ducc nhiing vong phdng vn cao hon. Vi by gid phan
phdng van ciing sé hay xut hién nhiing cau hdi lién quan dén lap trinh thi dAu nhu vé thuat toan. Céc
ban hoc lap trinh thi diu thi cac ban sé& c6 mot céi nén thuat todn kha |a viing thi cic ban sé higu dugc
nhiing céi thuit todn co ban nhu hash, BFS/DFS, .... Khi tiép x(c mdt bai todn thi sé dé& hinh dung
dugc 4p dung thuit todn ndo, ciing nhu cac gidi han cho bai toan dé, va danh gid dudc nhitng cach tiép
can. Tai vi that ra 1a khi di lam thi nhiing cai thudt toan dé ngudi ta da code hé&t cho rdi nén minh chi
can doc higu nhiing thu vién dé, xem né lam céi gi roi dung né thdi chi it khi nao minh sé phai viét [ai
tir ddu. VAn dé bay gid 13 minh phai c6 kién thic nén viing thi minh mdi danh gié dugc nhiing cai ma
ngudi ta viét dé thi ngudi ta ding cai gi dé viét vd minh biét né cé phii hop véi bai todn minh hay gidi
khéng. Anh nghi dé 3 mét c4i kha 13 quan trong. Ngoai ki ning viét code con cé kj ning debug, day
ciing 13 mdt c4i ki n3ng minh cin c6 khi di [am, tai vi c6 nhiing cai nhitng cai bug kh3 13 sau va di qua
nhiéu 16p, ddi khi minh s& cAn mét su tap trung va khd ning doc code, dé ciing 13 mét trong nhiing céi
ma anh nghi nhiing ban hoc [3p trinh thi d4u thi c6 thé 13 s& 1am tbt. Vi cac ban doc nhiing cai thuat
todn ma cac ban viét trong ldc thi né cling da rAt 13 phic tap rc’\Si, néu cac ban debug dugc trong lic thi
thi khi cdc ban di 1am ciing kh3 n3ng cao 13 ban c6 thé tim ra dudc nhing cai bug né nhanh hon.

Ngoai thdi gian anh danh cho 1ap trinh thi anh con cé s& thich hay la hoat
dong nao khac dé giai tri khong? Nhu chia sé la anh cé chgi game DOTA
nhung em cé xem thi anh d3 dirng choi Dota tir nam 2019 r6i?

Anh gidi nghé ciing 1au rdi. Néi chung I3 ngdy xua, thdi diém trudc khi anh nghi choi game thi ngoai
Dota anh ciing c6 choi FIFA nifa. Anh choi kiéu rAt I3 try hard (chdm chi), c6 nhiing tudn anh choi FIFA
t6i 40-50 tiéng, c6 nhiing hom 13 ngbi 8-10 tiéng dé anh leo rank do anh cling 1a mo6t ngudi cé tinh thi
du hoi nhiéu so véi ngudi khac. Sau ndy anh khéng choi game nita thi anh ciing c6 nhiéu sé thich khac.
Bay gid anh thudng danh thoi gian xem phim, xem TV hodc la di du lich. Anh véi lai vg anh thi tui anh
ciing di du lich kha 13 nhiéu va ciing ¢ ging di nhiing noi khac nhau d&é minh tim hiéu nhiing c4i nén
vin héa va trai nghiém nhiing cai nhiing thi méi. M&i |an di thi tui anh ciing quay lai nhiing trai nghiém
d6, gid mdi 1an di v& 13 s& phai ngdi 1am video editor d& lam nhiing clip d4y. Con thé thao thi anh ciing
cé choi da béng, chai véi cong ty anh, binh thudng anh ciing hay xem béng da. Anh nghi 13 that ra khi
minh qua c&i thdi sinh vién rdi thi c4i quy thdi gian cda minh né ciing khéng dén mic 13 khdng c6 nhung
minh s& phai tim cch dé€ minh chon nhiing c4i s thich ndo minh mudn danh thdi gian cho né thi khi dé
thi minh s& tim dugc cai diém can bing trong cudc sbng cia minh.

Nhu moi ngudi ciing biét thi anh Nguyén cé mét channel youtube nhé, moi ngudi cé thé tim xem céc
video du lich cia anh 3y tai day °® .

Viang! Vdy anh cé chia sé 1a anh c6 choi dé béng va anh ciing c6 xem d3 béng luén thi thuong thi
gidi diu anh xem sé 13 gidi d4u nao va anh I3 fan cda ciu lac b6 nao?

Anh xem Ngoai Hang Anh, ciing gibng nhu nhiéu ngudi Viét Nam khéc, anh 13 fan clia Arsenal.

%Chttps: / /www.youtube.com/@binbendumonde
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€ két thic phan phong van, anh cé 18i nao mubn nhin nha dén cac ban déc
gia cua tap chi, hay 16i khuyén cho cac ban trong viéc hoc tap, lap trinh thi
diu cho ky thi HSGQG, hay sip dén la ky thi TST khéng a?

Anh ciing c6 biét 13 ky thi HSGQG vira qua, anh nght I3 thsi diém ra mt tap chi thi moi ngudi ciing
da biét dugc két qua. Anh hy vong cac ban déu dugc gidi nhu mong doi va sé khéng bi mic nhiing 15i
khién minh mAt diém khéng nhu mong mudn thi dé 13 didu tot nhit. Nhimg ban xiing déng thi s& duoc
vao TST, anh ciing hy vong Ia téi ky thi TST, cac ban dugc thi véi mdt cai format ma né gé\‘n véi 101
hon thi cac ban s& cé thé thé hién hét kha nang clia minh va dat dugc nhiing két qua tbt. Con véi nhiing
ban ma khong may min, 13 khong dugc vao TST ma chi dimg lai & vong HSGQG thi néu ma céc ban 16p
10, 16p 11 thi co hdi vAn con réng mé cho céc ban con néu ma céc ban I16p 12 thi vin con ky thi ICPC &
dai hoc. Anh nhan thiy 13 c6 rt 13 nhiéu ngudi 1&n dai hoc ngudi ta méi gidi 1&n rat 13 nhiéu, vi du nhu
thdi anh ¢6 anh Ling Trung Hiéu, sau dé thi ¢ chemthan (Nguyén Ngoc Trung), hodc gan day c6 ban
Lé Phudc Dinh, hay ban P& Dinh Dic nita, th dé6 I3 nhiing con ngudi ma cép 3 hoc Toan va Ién dai hoc
md&i hoc Tin. Nhitng ban ma d3 c¢6 nén Tin tir cép 3 rdi, thi néu cé niém dam mé véi Tin hoc thi tiép
tuc theo dudi, co héi & dai hoc vAn con rat 13 nhiéu. V3 ké ci néu & dai hoc tui em khéng cé lam dugc
thi sau khi tbt nghiép dai hoc, néu em that sy dam mé thi em vAn s& 1am dugc théi. Tai vi khong chi la
anh ma anh nhin théy 13 trén thé gidi cling c6 rAt nhiéu ngudi, mot vai vi du thi cé nhiing ban bit dau
|3p trinh tir n3m 26-27 tudi nhung ma sau dé ngudi ta van hoc va ngudi ta vin tham gia dugc nhitng ky
thi Finals clia nhiing ky thi I6n trén th& gidi. Anh nghi cai quan trong minh cdm thy lap trinh thi d4u I3
dam mé va minh mudn theo dudi né. Va minh cam thiy thich didu dé thi minh c 1am théil Con véi cac
ban ma cdm théy dat dusc muc tiéu clia minh rdi, minh mubn di tim thd thich khac thi dé cling hoan
toan 13 hop Iy. Tai vi lap trinh thi dAu 13 mét phan chd khéng phai 13 tht ca cudc doi cha tui em cho nén
|3 cing khdng can phai cb ging ma di theo né cho téi hét.

C3m on phan chia sé v6 ciing tdm huyét tir anh, Ban bién tap Tap chi VNOI 2025 néi chung ciing rat
13 c3m on anh d3 nhan I6i phdng vén va tham gia budi phdng vin ngay hém nay. Chic anh s3p téi sé cé
nhiéu stfc khée va dat duoc nhing cai muc tiéu ma minh da dé ra a.

Cam on em. Chlc em va ban bién tap ludn c6 nhiéu thanh céng va nim mdi moi ngudi ludn giit viing
tillwh than va ra dudc mét tap chi Tét hay dé cho cong ddng c6 thé c6 mét thdc 3n tinh thin trong dip
Tet.
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Phéng vin bic Nguyén Long

C3m on béc danh thoi gian phdng van cho tap chi VNOI - xin gidi thiéu dén bic Nguyén Long - Téng
thu ky ctia H6i Tin hoc VIét Nam, 13 ngudi c6 déng gép 16n nhdt cho nén Tin hoc Viét Nam trong vong
10 ndm qua. R4t 13 c3m on bac d3 nhan I5i phdng van. DE bit diu cubc trd chuyén thi chdu mubn bic
k& Vé lich sir hinh thanh cia nén Tin hoc Viét Nam, tir nhiing ngay du tién cho dén hién tai d3 trdi qua
nhiing thing trdm nao?

Lich s phat trién Tin hoc Viét Nam

D& di vao chi tiét lich sir thi né tir rat 1au rdi. Tai
vi Viét Nam, thai ngay x(ra ngdy xua, xuit phat nhiing
ngudi dau tién theo dudi Tin hoc I3 nhing ngudi gidi
Toan, sau déy thi ho 'nhap cudc’ rit 13 nhanh véi xu
huéng thé gidi, minh ching 13 sau khi ¢ Vién Toan
hoc Viét Nam, liic con chua c6 chit Tin hoc thi thanh
|ap ra goi la Vién Khoa hoc Tinh toan va Diéu khién.
Néu ma néi CNTT, Tin hoc Viét Nam thi ngay x(ra
ngay x(ra cdc mdy vi tinh thi nuéc minh khéng cé, hay
cé rAt it, cd nudc cé vai ba cai, ch3 cé y nghia gi, dic
biét 13 nhiing n3m 80 khi ma thé gisi bit diu ché tao
méy tinh, tao thanh trio luu. Trio luu ndy bit dau
déng thoi véi su phat trién vé khai niém Tin hoc, con CNTT Viét Nam thi bt dau déng thdi véi su xult
hién cla nhiing chiéc mdy tinh Apple. Lich st chinh thic dugc viét 13 khi nha nudc t8 chiic néu ra vin dé
vio nim 1962, nhung thuc chit bt ddu c6 su tién trién dau tién 13 ddu nhiing n3m 80, v khi dén giita
n3m 80 thi Viét Nam b3t nhip rit nhanh véi chuyén mdy vi tinh vao Viét Nam tir hing Apple, rdi dan Ién
dén mdy IBM..., nhiing chiéc PC diu tién, va v viéc minh bt nhip nhu vay chi chdm sau khéi Chau A -
Thai Binh Duong mét ti thoi! Va dé la lich su.

Tinh ra Viét Nam nhap cubc Tin hoc nhu thé I3 ciing rat I3 nhanh rbi, chién tranh théng nhat 13 ndm
1975, ma nhap cubc dén nim 1982, 1982 13 ¢6 chiéc may tinh dau tién rbi

N3m 1982 Itic diy con rht ki la 13 Viét Nam con chua déi méi, 1983 méi d8i méi, nhung ma 1982 lic
dAy c6 nhiing t8 chic clia My ding ra gitp Viét Nam, t6i nhé ldc diy 13 mét t8 chiic qubc t& ting Vién
Han Lam Khoa hoc Viét Nam hdn 40 ’qué téo’ (méy tinh Apple) doi dau vao nim dé Viét Nam ciing
derc nh& nhiing ngudi ma khéi du ¢ tAm nhin rit tt nhu 13 béc Phan Dinh Diéu °
e | B4c c6 tdm nhin rat tdt va quan hé tdt véi cac
nuéc, bac dua dugc nhiing lta thanh nién dau tién
cla Viét Nam sang cac nudc khac du hoc, bit dau
nghién ctu vé& vi mach va cic bd vi xt Iy nhu chip
Intel 8085 cac thit. Nhung ciing c6 mdt sb ngudi to
ra tiéc nudi 13 Viét Nam hoi déy ma My dau tu dugc
thi Viét Nam c6 thé 13 nudc diu tién thé nay thé kia
(cudi). Vira r6i nhu 13 c6 trudng hop nhu 13 anh Chinh
(Nguyen Trung Chinh) & cong ty CMC ciing c6 quan
diém nhu thé. That ra hdi diy Viet Nam bi cAm van,
nén nén dé tu chd va Iap rap dugc chiéc mdy tinh rat
13 khé. Hoi diy c6 khéi dong du an day chuyén 13p rap
méy tinh PC dau tién thi c6 nhém CMC dam nhiém
chuyén diy, va sau ndy tu nudc ta ciing thuc hién duoc
chuyén diy rdi, con dé ma néi vé chiéc mdy tinh diu tién do ta tu ché tao tif nhitng ndm 80, khi m3 minh
c6 co hdi nhung ma minh khéng nim dugc co hdi thi rit 13 khé thanh cong. Nhung ciing ké tir dby ma
bit dau phong trao Tin hoc. Nhiing ngugi [am Tin hoc hoi déy thi rat da dang, ké c3 hoc g6 dugc van
ban d& kiém tién ciing I3 1 ngh&. Con dbi véi nhiing ngudi tir Todn chuyén sang thi méi bit dau c6 khai
niém l4p trinh. Ban chit sb ngudi hoc 14p trinh rat ft, bdi vi néu mubn Iap trinh thi phai xép hang dé

VT80 — chiéc mdy vi tinh diu tién cia Viét Nam

GS Phan Dinh Diéu va cdc nghién ciu sinh, thuc tap
sinh tai Phap

*https://vi.wikipedia.org/wiki/Phan _%C4%90%C3%ACnh Di%E1%BB%87u
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chay chuong trinh trén méy tinh 16n, cé khi x&p hang miy ngay thi né méi chay ra né bao 1i thi vé& lam
lai. Hbi dy bao nhing ngudi gidi ¢ thich I4p trinh hay khéng thi ciing chua chic, tai vi néu khéng duoc
tidp can truc tiép 1ap trinh thi nhiéu ngudi gidi chic ngudi ta ciing khéng mudn hoc. Va céi ngdn ngit 1ap
trinh ban diu né cling rAt 13 so khai. Lic trudc hoc 13 m3 mdy, hoac la néu chay mdy 16n thi hoc PL/I
hodc Fortran theo mét cai format rt I3 chit ché ma chi thién giai bai todn Ki thuat, thé thi hau hét I3
nhiing ngudi theo hoc mAy cai mdn ki thust hay can gidi mdt sb cic bai todn quy hoach, bai todn tuyén
tinh, .. thi méi theo, chit con lai khéng c6 ai theo. Sau d6, ngdn ngit du tién ma dua vé Viét Nam dudi
dang c6 mdt quan hé ngudi - may ma né gin giii nhu by gid xut hién trén may 'qua tdo 2’ (Apple 2)
|3 ngdn ngir Basic.

Sau Basic thi bit dau xult hién ra rit nhiéu thi
khéc, né 13 su dot pha cia IBM PC. Ngay tir dau, hé
diéu hanh clia may Apple thuin tuy 13 chi danh cho
cac méy cla Apple théi, ciing gidng nhu bay gid, Safari
hay la cac dGng dung khac. Sau d6 Microsoft xuht hién,
kéo theo la su phé bién cha cac hé diéu hanh, cac ngon
ngil 14p trinh ciing tir d6 1&n ngdi. Néu khéng tinh cic
ngén ngii 1ap trinh c8 dién nhu PL/1, Fortran van con
ton tai thi d6 13 trao luu clia ngdn ngit 14p trinh Pascal,
tAt cd moi thir sau nay déu b3t dau tir Pascal. Nhung
sau dé thi nguai lap trinh cdm thiy Pascal khéng con
phil hop nifa nén b3t dau xult hién thém nhiing thé May tinh Apple 2
hé ngbn ngit méi nhu C, C#, C++, Java... Bit dau tir ddy thi nha nudc méi chinh thiic thanh lap ra 5
khoa CNTT dau tién trén cd nuéc & cic trudng Dai hoc vao cudi nim 1980, trong dé cé trudng Dai hoc
Téng hop Ha N&i, Dai hoc Bach Khoa Ha N&i, Hoc vién Ky thuat Quan su, Dai hoc Téng hop TP.HCM
ma sau nay la trudng Dai hoc Khoa hoc tu nhién TP.HCM, ¢6 méy trudng thdi a!

Dy 13 lich sir cda CNTT tai Viét Nam. VAy theo bdc nén méng Tin hoc Iap trinh thi d4u 13 bt diu
ter nhitng nam bao nhiéu a?

Sau khi Viét Nam thi cidc mén tu nhién nhu Toan, Ly, Héa nhu binh thudng roi. That su nam 1975,
cac nuéc khac da di thi 1an thd 16 thi minh méi gia nhap, khi toi di thi 13 13n thir 17. Ngay xua IMO
khdng goi 13 IMO nhu bay gid dau, ma goi 13 MOM theo tiéng Nga chung khdi XHCN. Sau nay thi Viét
Nam mdi tich cuc gia nhap chi hdi vira chién tranh thi hau hét cic nuéc XHCN dang cai, Viét Nam xin
dugc chd ndo tai tro tién méy bay thi mdi thi, con khong thi khdng di thi. Sau ndy suéng hon, khoang
nim 1982-1987 thi bt diu thi bit du xudt hién Ia di thi Tin hoc dau tién.

Lich sir Olympic Tin hoc Sinh vién Viét Nam

L&n dau tién minh di thi IOF® 13 nim nao a?

Cai déy phai xem lai lich cta khéa thi 101 dau tién (cusi). Nhung Viét Nam la mét trong nhiing nuéc
goép mat tai ky 10l dau tién, t6i chi nhé Viét Nam 1an dau di thi Olympic Tin hoc Québc té& thi c6 nhs
Hbi Tin hoc clt ngudi - mdt trong nhiing ngudi duoc ci di khod dau tién chinh 13 thay Nguyén Viét Ha
59 vé sau I3 Hiéu trudng Dai hoc Céng nghé, DHQG-HN, thi thay I3 khod dau tién ma khéng phai tir
truong chuyén dai hoc cir di ma |a do Hoi Tin hoc tién ci. Mét trong nhiing ngudi dau tién din doi di thi
va tiing ngdi trong hdi dong gidm khao ra dé Viét Nam 13 thay Nguyén Viét Ha.

Vay theo bac thi cic ky thi Tin hoc trong nudc lan d3u tién ching ta bt dau té chic thi dé tim kiém
tai nang thi la bao gio a’

Ky thi ddu tién trong nuéc d& ma k& lai thi I3 cubi nhimg n3m 80 thi cic khoa CNTT & cic trudng
dai hoc b4t dau tuyén sinh nganh CNTT, nganh Tin hoc. Hai d4y thi cic khoa vin dang I3n 16n giita chit
Tin hoc va CNTT, rdi 5 trudng c6 khoa CNTT diy b4t dau huy déng sinh vién dé thi I3p trinh. Dé&n n3m
1992 hay 1993 thi ¢6 ky Olympic Tin hoc Viét Nam dau tién.

Nim 1993 a? Tiic 13 ndm 2023 13 d3 duoc 30 nim réi?

58101: Ky thi Olympic Tin hoc Québc té.
https://vi.wikipedia.org/wiki/Nguy%E1%BB%85n Vi%E1%BB%87t H%C3%A0
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N&u ma tinh dé&n n3m nay I3 n3m 2025 I3 n3m thd 34, s3p sta 35 n3m rdi. N3m 2022, t8 chiic Olympic
& Dai hoc FPT 1am ki niém 30 nim OLP diy! Hi dy c6 nhiing thiy rit ndi tiéng trong hoi ddng gido
st nganh nhu Pham Thé Long ® , Nguy&n Thanh Thay ¢! | thdy H8 S§ Dam, ... tham gia t& chic bt
dau tir phong trao Doan thanh nién.

- — ; —~— Ban dau chi ¢é 5 trudng thi v6i nhau nhu thé rdi
CNTT bt ddu ¢ ngudi hoc ting dan nén thanh mdt
trdo luu. Sau 5 n3m t8 chic (ndm 1997) thi ky thi bt
d3u c6 quy md hoanh trdng hon, nim diy 13 dugc t8
chiic & Quy Nhon, ldc déy trén cad nudc cé do khoang
mudi mAy trudng cé khoa CNTT du thi va ky thi ciing
chiing kién nhiéu tai ning tré ting dat gidi 10l tham
gia. N&i bat trong lifa dy thi c6 thdy Pham Bao Son
62 Tran Quéc Long 63 Tuy vay, sau nam 1997 thi
B6 Gido duc v Do tao lai cAm cac ban d3 duoc giai
HSGQG® khong dugc thi Olympic lam cho cuéc thi

. . kém vui! Khoang sau diy thi ky thi ciing khéng c6 gi
Héi déng gidam khdo OLP tor 1997 - 1999 dic biét thém.

Vay tir nhiing nam 2000 thi ky thi mdi dugc H6i Tin hoc t8 chuic hay sao a?

Khéng, HSi Tin hoc van 13 mot trong nhiing don vi t8 chiic ngay tu dau nhung ma van 1am dua theo
phong trao cii cta cac trudng va dugc Bd Gido duc va Dao tao Gng hd, nhung khong hiéu tai sao hdi déy
ngudi ta lai nght thi Olympic lai chi danh cho nhiing ngudi hoc CNTT nhung ma chua dugc giai!

Dé&n n3m 1999-2000, c6 1 diéu dic biét nifa 13 trong hé théng dai hoc ¢4 ky thi ICPC®® do Hiép héi
May tinh (ACM) nghf ra. Hiu nhu chuong trinh dai hoc CNTT bay gid 13 theo chuan ACM hét. Liic by
gid so vGi cac nudc 16n thi lich sir clia ho ciing 40-50 ndm tham gia rdi, cac thé\y 3 Viét Nam ldc d6 chua
dam tham gia ngay ma phat trién mot phan thi riéng trong ky thi Olympic.

By gid, téi ciing khéng biét ho dich [am sao nhung
tao ra b mon thi tap thé goi 13 Léu chang (Trong
quy ché& ca ky thi Olympic Tin hoc Sinh vién Viét
Nam van dé cap téi c4i tén nay nhu ton vinh va nhic
lai gia tri lich st cda ky thi). Léu chong chinh 3 ICPC!

Dai khéi thé! Tai vi héi d6 & Viét Nam thi Internet
n3m 1997 mdi bit ddu vao, nén cic thiy ciing khdng
c6 nhiéu thdng tin vé ky thi truéc dé. D& thi da rdi, ma
khong biét ngudi ta chAm nhu thé nao! Hdi dé chim
tu dong nhu bay gid 13 rAt hiém. Minh ndp bai qua
USB xong mAy thiy chim theo kiéu 13 101 (Hinh thiic
chdm 101 khi chua dusc chuin héa bing may chim
thi hdi ddng gidm khao phai chAm code bing céch doc
code va tu bién dich ra y tudng). Cac th§y giam khao
hdi day toan xult phét tir d3n doan hay thi 10l ra thi
ctt chim theo 101 théi (cudi).

Quay lai ky thi vao khoang nim 2000, rit nhiéu thiy c6 tiéng trong nganh bay gid néi danh tir hdi
dAy, nhu thdy Tran Minh Triét © cha trudng Dai hoc Khoa hoc tu nhién, TP.HCM bay gid ciing d3 timng
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Léu chéng tai OLP nim 2006 - Dai
Ha Néi

hoc Bach khoa

%http://hdgsnn.gov.vn/files/anhbaiviet /files /2020 /LLKH%20Thanh%20vien%20cac%20HD%20nganh%202020 /4-
HD%20CNTT%20LLKH%202020,/4-HD%20CNT T-GS%20PT%20Long.pdf

®Ihttps: / /cmcu.edu.vn/giang-vien /nguyen-thanh-thuy/

®2https:/ /vi.wikipedia.org/wiki/Ph%E1%BA%A1Im B%E1%BA%A30 S%C6%Aln

%3https://scholar.google.com /citations?user=tnDavuYAAAA J&hl=en

5*HSGQG: I3 viét tit cha ky thi Hoc sinh gidi Qubc gia.

85|CPC: International Collegiate Programming Contest - Cudc thi Lap trinh Quéc t& 1au ddi va danh gis nhit danh cho
sinh vién cac trudng dai hoc va cao dgng trén toan cAu.

®https: / /www.olp.vn /olympic-tin-h%E1%BB%8Dc-sinh-vi%C3%AAn /quy-ch%E1%BA%BF-n%E1%BB%99i-quy

87https:/ /scholar.google.com /citations?user=It2ATkkAAAA J&hl=en
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dat glal Nhit, Nhi khoang d6 thdi gian dé. Ky thi Olympic bst ddu 'déi mau’ khodng nim 2004. Thai
diém dBy t6i m&i nghi ring 13 tai sao ky thi lai khéng cho phep nhu’ng ngudi giéi tham gia, diéu dé toi
thiy khong chip nhan duod Vi vy sau n3m 2003 tdi c6 dé xubt va dén n3m 2004 thi ky thi c6 1ap ra
mot khéi riéng cho cac ban 4y goi 13 Siéu Cip, nhiing ai gidi nhat thi thi bén nay.

/ N3m dau tién cé Siéu Cap thi xuit hién Lam Xuan
Nhit (CTO Autonomous.ai) ting dugc Huy chuong
Déng 101 v6 dich Siéu Ciip 1an dau tién. N3m diy ciing
chiing kién man ra mit clia cic ban hoc sinh gioi rat
xuit sic ma d3 ndi danh tir 1au nhu Pham Hitu Ngén
(CEO AhaMove), L& Thuy Anh (Huy chuong Déng
IOl 1995), ... tham gia thi. Con vé ICPC, sau khi cac
ban d3 ting thi 10l hay Olympic di hoc va quay vé
nhu Bui Thé& Duy % | Pham Bao Son, L& S§ Vinh
hoc & Uc hay Chau Au, hoc xong quay vé thi c6 néi
véi t6i [a bén éy hoc va dé chién diu dai dién trudng
di thi World Finals™ 13 rit khé va dit vin dé véi toi

Slnh vién Lam Xudn Nhat vé dich Siéu CUP OLP la Sao nudc minh khéng sém hoi nhap dé c6 mét doi
2004 tuyén dai dién chinh Viét Nam di thi. T6i nghe xong

thi ciing déng y ludn.
Budc dau tién dé dua Viét Nam héi nhip véi thé
gidi la tdi phai lién hé 6ng Hwang (chd tich ICPC Chéu

I TJLI '11

A) vé dng Hwang thi 6ng I3 ngudi cé cdng phd cap
ICPC ra cho toan bd chau A, mot ngudi rat c6 cdng,
tuy dng y cling c6 hai la thudng (cudi). Ngay sau khi
két nbi thi 6ng Hwang bay sang Ha N&i ludn, sau khi
déng y hdi nhap thi toi cling nhan IGi Viét Nam sé
ding cai mdt Regional dau tién vao nim 2006. Vé sb
suit dé thi World Finals cho Regional Ha N&i nam dé
thi t&i cing chbt 13 s& chon 3 dbi tuyén xut sic nhit
va bén ICPC ho ciing hd trg trong viéc t8 chiic tao co
hdi cac doéi Viét Nam ldy subt thi World Finals.

Nhing nim dau thi Trudng Dai hoc Céng nghé c6
dit doi qua Regional An Db d& tranh suit World Finals
va nghi la 'an" dugc cic do6i bén déy, xong roi qua
déy thi kiéu gi 'out’ ludn. Trudng Dai hoc Khoa hoc
tu nhién ciing di thi & Regional dau diy nhung ciing
khong dugc. Duy chi c¢é Dai hoc Bach khoa TP.HCM
3 lidu di sang Regional Iran, sang Iran d4u thi lai ding dugc rank 4.

Vy Béch khoa TP.HCM I3 team d3u tién dugc di WF a?

Dang rdi, n3m 2006 Béach khoa TP.HCM la d6i dau tién dugc di World Finals & Viét Nam, dy 13 dbi
ctia Pham Hitu Ngén. Sau dé dén thing 4 nam 2006 thi Viét Nam c6 1an dau tién t6 chic ICPC Regional
& Dai hoc Cbng nghé Ha Nbi. Phan con lai 13 lich st

C4c ndm sau dé thi Vist Nam déu cé dbi gép mit tai ICPC World Finals. O thsi gian diu tién thi thé
gidi ho khéng tin Viét Nam dau. Ho van danh gid 13 Théi Lan nhinh hon Viét Nam minh. Nhiing n3m
2007 - 2009, doan Viét Nam di sang Regional Thai Chulalongkorn thi déng Iam, c6 nhiing lan mudi miy
doi di thi va sang day thi Viét Nam 'xoi’ hét glal cla ho. Vdy nén chiing ta |a nhiing hoc smh/smh vién
Viét Nam d3 khing dinh vi trf clia minh trén thé gidi rit 13 16n. Viét Nam gin nhu lién tuc miy n3m I3

Pl e ek

CJ Hwang - Chi tich ICPC Chau A

%8https:/ /vi.wikipedia.org/wiki/B%C3%B9i Th%E1%BA%BF Duy

%https:/ /scholar.google.com /citations?user=40kW2KsAAAA J&hl=en

World Finals: Cudc thi ICPC cubi cling trong mét mua gidi bao gém nhiing doi xubt sic nhit clia cac trudng dai hoc
trén thé gii vuot qua vong loai viing (Regional contest)
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nam nao ciing cé it nhit mét doi vio World Finals.
- ‘ ko 14 R R Nam 2007 thi ciing cé mot chuyén ky la, Viét Nam
nam déy c6 mdt dbi toan sinh vién nim nhit rAt manh
va hoanh trang, t6i goi diy 13 d6i 3K gdm L& Dén Khué
1, Khiic Anh Tuin ? | Hita Khic Nam ™ | ban dau
ai ciing tudng déi diy chic mét sut di World Finals,
thé ma lai c6 mot ddi cha mdt anh n3m trén 3 L&
Huy Binh 7, d6i diy c6 m&i Binh code thdi, mét
ban thi dich dé Tiéng Anh, mét ban thi di theo doan.
Doi 3K déy vé sau tan di, ban thi sang NUS (National

Doan Vietnam diu tién tai ICPC Wor/d Finals 2006 University of Singapore), ban thi sang NTU (Nanyang
Technological University) nhung moi ngusi thi ciing

déu c6 co héi di World Finals.

Nhiing nam d3u tién Viét Nam t8 chic Regional
dAy thi cdc ddi Trung Qudc nhdo sang rat déng, cac
d6i Bic Dai, Thanh Hoa di hét, nim 4y 13 tit ca 80
ddi chi nhin mdi ddi Thanh Hoa thi thdi, déi déy cb
mdt ban nif code chinh, vd dich luén!

Viét Nam bst diu t6 chic Regional déu din I3 tir
ndm bao nhiéu a?

That ra ¢c6 mdi 2007 minh khdng t8 chic, sau dé
nim 2008 thi minh cé t8 chiic lai, sau nay Thai Lan
ho bé t8 chiic Regional dan thi minh 13m déu hon. M3i
sau Théi Lan b h3n thi minh 1am nbt phan ho, lién
tuc 7, 8 nam nhu vay.

Céc déi tuyén VN tai ICPC Asia Phuket nim 2009

Theo bac thi cac lan t8 chic dén giv
bén minh c6 gap khé khan nao khong?

EICEETIUEST  VIILINDT SIUNRE W Ehedn s @ s
| KHU VUC CHAU A - DIEM THI HA NOI

E

That ra bén minh ciing rat 13 may mdt cdi la dugc

T cac thay ciing nhu cac anh di dau 4y nhu Bui Thé Duy,

en Natjonal Uriversiiy,

Pham Bdo Son, Lé Sy Vinh, hay I3 th§y Viét Ha thi
ho déu I3 nhiing ngudi d3 tirng tham gia cac ky thi rdi.
Céc thay 4y hd tro ky thi rt 13 tbt, cong véi mét Iira
cac ban hoc 3 Singapore vé hd trg, dic biét 13 cic ban
ti NTU, chir khdng pha| cac ban tir NUS nhu bay gid.
Thai diém day NTU rat I3 manh ho c6 quay vé gidp.
Con viéc ra dé thi ngay khi xu3t hién Siéu Cap 13 phia
; t8 chiic ciing phai chuin bi mét t8 ra dé sin sang rdi,
Hoi déng gism khio OLP-ICPC nsm 2006 Vi d& Siéu Cp khdng phai dé nhu binh thudng nifa,
ma la dé cho cac ban rat |13 gidi thi dau véi nhau, cho
nén phia t& chiic gin nhu khéng gip khé khin trong viéc ra dé. Cai vin dé 16n nhit bén minh gip phai
hdi d6 chi con 1a vin dé ky thust, mang mdy tinh ndy no théi. Hoi ddy Viét Nam con nghéo nén cac bén
hd tro phan cting tim kiém rit khé, mang may tinh thi chua dugc manh nhu gid, hé théng thi thi hdi day
do b&n ACM ho 1am chd nén rt phap phii va khéng 8n dinh. Sau nay nhan thiy 13 minh phai tu 13m cha
c4i hé théng thi dy, chi nhidu khi t8 chiic thi m3 ciing hén xui.
Néu c6 gip van dé thi chic chi yéu I3 gip bén ICPC, chit bén Olympic Sinh vién thi vé tu! Néu ching
may dang thi ma may sap giita chimg thi chi can tit khéi dong lai may chay tiép thi cac ban van thi nhu

"https: / /cphof.org/profile /topcoder:beo  chay so
"https:/ /cphof.org/profile/topcoder:ktuan

https: //cphof.org/profile /icpc:Khac%20Nam%20Hua
"nhttps://cphof.org/profile /icpc:Huy%20Binh%20Le
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thudng. Trong ngan Ay n3m thi ciing may 13 chua cé n3m no xay ra truc tric ca.

Theo thoi gian thi Viét Nam d3 tién b Ién nhu nao a?

T6 chic th b4t budc pha tién bd thdi. Do nhan biét dugc Viét Nam héi nhap véi thé gisi sau nén vé
d30 tao va ding cAp minh di sau thé gidi rat nhiéu, viy nén nhiing n3m diu ngay ca nhiing ban gidi nhit
duoc di World Finals thi trong khoang 6-7 n3m dau tién dé cac déi Viét Nam ciing chi 1am dugc khoang
1-2 bai théi, c6 nhiing n3m cé déi khéng gidi dugc bai ndo. D& d& hinh dung thi cic ban cd nhin hinh anh
chia Théi Lan di thi bay gid thé n3o thi chic 13 ciing nhu Viét Nam minh hdi xua. Sau 7 n¥m thi minh cd
tién bo 1&n dan, vé cong téc ra dé thi ciing rt may min 13 c6 nhiing ban ngdy xua dai dién World Finals
ciing quay v& va gilip cdng tic rat nhiéu, dién hinh nhu 13 L& Dén Khué, didu ndy gitp cho chit luong dé
chia ky thi ICPC tai Viét Nam ciing dan ting lén.

Dén sau n3m 2010, viéc c6 ddi Viét Nam di thi
World Finals m3 trén 4 bai méi b3t dau xubt hién.
N3m dinh cao nhit cia mét dbi toan ngudi Viét Nam
truéc déi clia Bui Hong Dic ™ thi ¢6 n3m clia Nguyén
Tan Sy Nguyén va Nguy&n Thanh Trung tiém can dat
dugc huy chuong. Trong khi dé thi d6i cia NTU cling
bit dau manh 1én, hdi diy duoc danh gid 13 manh
hon Viét Nam, dién hinh nhu khéa cia Nguy&n Thanh
Trung, Pham Quang Vi 7, nam déy rat 'dau géu' thi
ciing chi suyt so4t duoc huy chuong théi. D&i véi Viét e
Nam hay réng ra déi véi Déng Nam A thi nhu vay I3 Déi tuyén Chicken - Dai hoc Céng nghé DHQG Ha
cuc ky tt rdi. O Chau A lic diy c6 nhiing di thi rat Noi c6 mat trong Chung két ICPC WF tai Tokyo -
manh, néu trir Trung Québc ra thi con c6 Nhat, Han, Nhat Ba?"\ g6Am Trén\Th'i Thiy Traﬁg’ P;han Da Phic

.. .- . . R J o va Lé Huy Binh, Coach Boi Thé Duy.
Dai Loan. Dai Loan thi thuong xuyén gbép mat World
Finals chi c6 mdt trudng duy nhit 13 Dai hoc Qudc gia Dai Loan thdi, con Han Quédc thi ¢é 1-2 trudng,
Nhit thi déng doi hon.

Nim Viét Nam minh 1an dau tién dudc huy chuong ICPC & Dhaka, Bangladesh.
Lic diy thi bac c6 cam xic thé nao?

That ra ma ndi thi viéc nuéc minh ti€ém can véi
huy chuong ICPC I3 d3 c6 tir ndm cia S§ Nguyén rdi,
ldc déy minh d3 nhin thic dugc la gén cham t6i rbi.
Dé&n n3m cla Bui Hong Dic thi diéu 4y cang trd nén
chic chin hon, mét diéu ciing may min 13 nim 3y
vi tinh hinh chinh tri, chién tranh nén ciing mét kh3
nhiéu déi manh 1am cho viéc c6 huy chuong cang chic
chin hon. O nim 4y di thi thi moi ngudi trong doan
hy vong déi sé dugc huy chuong Bac co, vi c6 khoang
thdi gian dang rat sit khodng dugc Bac, nhung ma
cang vé phat cubi thi cit roi hang dan va n3m trong
= . N ngudng cubi clia huy chuong Déng.

Déi tuyén EggCentroy - Dai hoc Céng nghé DHQG Sau viéc diy thi moi ngudi déu rat vui va tiép thém

Ha No6i c6 mat trong ICPC WF tai Dhaka - o \/iat Nam nhidu hy vong d& chién du hon. nhung
Bangladesh gbm Boi Hong Diic, Nguyén Hai Binh, Vii R \ ~ A . N ,

Hoang Kién, Coach H6 D3c Phuong ma sau nay ciing chi mét minh ban Bui Hong Du§

nam vira roi lai mang thém mot huy chuong nita vé

cho Singapore. Véi viéc Viét Nam khéi dau véi mét tAm huy chuong Ddng thi mong ring trong tuong lai
gan Viét Nam sé& dat dugc cai huy chuong Bac tiép theo.

Ta ciing phai nhin nhan thuc t& va néi rd ludn, cb nhiing trudng luén ding & dinh cao lién tuc rat

https://cphof.org/profile/codeforces:user202729
"https: / /cphof.org/profile/topcoder: ConanKudo
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nhiéu n3m ma chua bao gio vo dich nhu Dai hoc Tokyo cia Nhat Ban, ludn ding & mbc Vang hoac sat
Vang, ¢é nhiing n3m st vé dich nhung déu chua dudc, ké ca Dai Loan ciing thé. DAy 13 mét ching dudng
rat 13 khé. Gi4 tri ICPC mang lai nhiéu nhit ngoai Vi thé cha dit nuéc déy con la tuyén chon nhiing ban
gidi, ICPC ciing luyén cho sinh vién Viét Nam mét diém yéu cb hitu déy [3 [dm viéc nhém - tép thé va cai
tinh hoan thién. Theo thdi gian thi cic ddi tir mdt bai rdi gidi duoc sb bai tiém can d&n mic huy chuong
cho ta thiy tinh 13m viéc tap thé trong mét ddi dan tbt 1&n. VA duong nhién ta ciing thiy mét didu Viét
Nam t6t 1én h3n diy chinh 13 ngoai ngit. O thsi gian dau Regional Viét Nam thi ban t6 chiic con xin hdi
déng ICPC Chiu A cho phép [am ra hai bo dé, mét bd dé Tiéng Viét cho cic d6i Viét Nam va bd dé
Tiéng Anh cho céc doéi nudc ngoai, cac nudc nhu Hong Kong cac thit ho lai kién minh 'choi 3n gian’. Lap
tiic sau d6 13 n3m 2009 minh chi [am dé& Tiéng Anh. Céc n3m dau con thiy cac déi Viét Nam mang tir
dién chit diy phong thi, nhung miy n3m nay cé thiy mang tir dién nita dau! Con cai thd hai ma ICPC
gitp sinh vién Viét Nam phat trién dAy 13 tinh hoan thién, do ICPC chi I3 'mét sai, hai ding’, nén cac ddi
phai that hoan thién bai 1am va kiém thi rit nhidu trudng hop trude khi ndp, né khic hin véi 101 13 [3m
tinh diém, ding dén dau c6 diém dén dé chit khéng can ding hét.

Nhin vao két qua ctia nhitng nidm gan day, theo bac nhitng nam

téi thi Tin hoc Viét Nam cAn phat trién nhu nao dé cé thé lén
cao han?

Phong trao Tin hoc can phai dugc phé bién hon. Tat nhién 13 thi d4u & nhitng cudc thi dinh cao nhu
thé& nay thi can nhiéu yéu tb rit phc tap, nhung hién nay Viét Nam ciing con nhiéu dinh hudng dé phin
dhu va cai thién, trudc tién ta pha| nhin tUr phal 101 1ubn phai duy tri thanh tich 8n dinh qua cic nim
dé& dam bdo cac thé hé sau sé tlep budc cic thé hé trudc, ICPC thi rd rang ta phal tim cach vudt qua

nhiing déi thi hang dau Chau A nhu Da| Loan, t|ep theo la Han, Nhit Ban chua ké 13 Trung Quédc, day
13 nhiing nudc dang dudc danh gid 13 sb 1 toan ciu. Con cic dbi My vbn toan 13 ngudi gbc Trung Québc
nén minh cling khong néi lam gi (cudgi). D4y 13 cdc nudc ching ta phin diu dé vuon tdi, thdi gian nay

cling 13 co hdi tbt dé vuot qua khbi Nga va Dong Au, xét trong Déng Nam A hay khu vuc An D& thi
minh v3n & vi tri ok, chua c6 vin dé gi ca!

Ta ciing thy 13 chinh tir ICPC ciing md ra rét
nhiéu co héi cho Viét Nam, déy la sau khi Viét Nam
hoi nhap thi nhitng co hoi thuc tap, lam viéc cho céc
cong ty 16n & nudc ngoai hay unicorn (ky 1an cong 46" 47
ngh&) I3 nhiu hon hin. Diéu ndy ciing cho thiy mét irtarnational
cai khap khidng & Viét Nam diy I3 doanh nghiép Viét
Nam khéng mAy m3n ma véi cic ban gidi, bio khdng
can thi cling khéng ddm ndi, nhung ma ho cé6 mdn
ma véi nhiing ngudi diy khéng thi chua chic. Ho c6
thé nhiét tinh tim kiém, nhung ma phia Ianh dao chua
chic d3 nhan ra dé tan dung tai nang cla ho, that
su 13 nhu th&! Chinh vi viy nhiing ban gidi nhat thi = s
thudng r& nhanh sang cac cong ty nudc ngoai dé lam, Doan Viét Nam tai ICPC WF Luxor - Ai C3p nam
hoac la cac unicorn, cé mot sb ban thi tu Iap start-up, 2023
nhu Loi Luu (CEO Kyber Network) hay Pham Hitu Ngén (CEO AhaMove) |a nhiing trudng hop nhu véy.
That ra néu Viét Nam c6 mdt nén tang doanh nghiép I6n kidu nhu Trung Qubc c6 Huawei dé tan dung
c4c ban gidi, thi khéng biét th& ndo nita, c6 thé CNTT nudc minh sé& phéat trién nhanh hon. Hiu hét
nhiing ban gidi & Viét Nam thi h&t n3m hoc thit nhit 13 d3 chuyén sang cac trusng nhu NTU, NUS hay
cac trudng nudc ngoai khac. Nhiing ban diy thi viéc tiép can doanh nghiép qubc t& s& manh hon céc ban
trong nudc, & nhitng cdng ty ma cin nhiing ngudi c6 ki ning that su. Viéc nhiéu ban gidi ra nudc ngoai
lam ciing 13 m& dudng két ndi cho cic ban trong nuéc.

Cai thit nhit thi trén ching dudng tiép theo thi muc tiéu clia ta cdn nhiéu, ta ludn phai phin diu dé
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dat dugc muc tiéu. Cai thit hai [a phong trao Tin hoc tir ndm 2015-2017, nuéc m‘mh [a mot trong nhiing
nudc dau tién mé réng Olympic Sinh vién dén véi hoc sinh cip 3. Va n3m vira rdi 13 c6 thir nghlem cho
ca dudi cAp 3 di thi ludn, 13 ban Nguyén Khanh Phic, méi I6p 9 théi ma di thi dat két qua ciing tbt, néu
Viét Nam cho phép hoc sinh cap 2 di thi HSGQG thi biét dau ban y lai thi 10l dugc, day cling 1a trudng
hop mé dudng. Tir phong trao ndy thi minh bt diu chuyén sang Tin hoc tré, ciing do bén Hai Tin hoc
dimg ra t6 chidc. Tin hoc tré ngdy xua thi Trung ucng dodn clr ngudi 1dm hét, nhung gid day th ciing ¢é
nhd bén minh nhiéu nén chit lugng ciing cai thién dan. Véi phong trao phat trién Tin hoc dao gan day
thi cdc ban trong VNOI déu biét rdi, tir hé théng thi do cdc ban VNOI tu lam, tu phét trién v tu xay
dung theo quan niém It trudc day Ita sau, thi céng tac lam dé ciing ngdy cang st véi dé qudc té hon,
chit lugng ky thi ngdy cang nang cao hon. Chd néu cf dua vao nhiing ngudi ra dé cii, hé théng thi cii
thi d3 ching c6 nhiing bd dé chit luong nhu vay, dic biét trong Olympic thi ludn dé cao tinh minh bach,
trung thuc, moi cai déu 1am viéc truc tiép nén ching ta lam viéc d& hon, c8i m& hon va khéng ai I3n tin
d&n nhimng khé khin c6 thé anh hudng dé&n phong trao chung. Moi ngudi déu mong mubn mét san choi
tbt cho c4c ban tré Viét Nam dudc co xat va canh tranh, dién hinh nhu VNOI CUP éy, chic gi nhiing
ngudi ra dé di gidi hon ngudi thi, nhung tit cd moi ngudi déu vui vé va tdn trong nhau, bdi vi chiing ta
dam bao dusc cai tinh nghiém tiic va tha thach dé moi ngudi cling thi ddu. Ti nhiing co s6 dy thi Ita
sau ctt k& thira va tiép tuc phét trién, mét bai toan tinh tién rét ro r:‘ang'

Ding 13 Tin hoc Viét Nam dén hém nay dang c6 su chuyen giao vé mat kién thic, khi khéa trudc sé
day cho khéa sau va chat luong dé thi ciing ngay cang tot Ién

Ciing néi that véi céc ban lubn, trudc day dé thi HSGQG cling 13 nhiing thé\‘y cii ra v6i nhau, vé sau
thi hdu hét ban ra dé da dang va 13 ngudi xult phat tir thi Olympic hay tir H6i Tin hoc ra dé hét. Hién
nay, sb luong cc ban tré trong ban ra dé ciing rat I3 nhiéu. C4c ky thi clia B8 Gido duc va Do tao rdi ké
c3 13 Tin hoc tré ciing dua hét vio ban ra dé ndy, viéc tién cif cac ban tré thi do ban t8 chic Olympic va
ICPC lam. Ta ciing thdy Tin hoc tré bay gid mic dé dé di khé hon rat nhiéu, ciing chinh wvi chit luong
dé tbt 1&n nén Tin hoc tré phai bé chit "khdng chuyén”, ngay xua I3 cé Tin hoc tré khong chuyén nifa.
Trudc déy thi Hoi tin hoc d3 tap trung nhiéu vio nhém cép 3 va Dai hoc rdi nén bdy giG sé tap trung
vio nhém cip 2 d& day trinh dé chung cda nhém diy 1én. Toan bé hé théng thi Hoc sinh gidi v ngudn
théng tin tai ning vé |ap trinh thi hién nay I3 do chiing ta dang nim gitt.

Bac da cé nhiéu n3m tiép xdc véi rat nhiéu thé hé sinh vién Tin hoc tai ning,
rat nhiéu tAm guong tir thanh céng dén vé cling thanh cong, bac cé 16i khuyén
nao cho céc ban tré vé viéc c6 thé tién xa nhu cac bac dan anh di truéec duoc
khong?

N&u néi rieng vé cong dong VNOI thdi thi hién cac ban ciing nhu cac anh nhu di truéc nhu Loi Luu,
Pham Hitu Ngbn, vay, nhung cic ban |3 nhiing Itfa tré hon va Ki ning hon. Du 13 ai thi ciing déu mong
mudn c6 mét san pham dé ddi hay mét déng gép c6 ich cho x3 héi, trudc tién diy 13 viéc 'thanh ngudi'.
Con vé '1ap nghiép’ thi ciing chia ra 2 hudng théi, mét |3 nghién ctiu - gidng day, dang theo hudng nghién
cliu gidng day thi d3 c6 rit nhiéu tAm guong thanh céng nhu thiy Bui Thé& Duy, Pham B3o Son, Tran
Minh Triét, ... hodc di day Tin hoc thi ¢c6 Pham Vin Hanh. C6 nhiing ngudi thich nhu vay, cc‘)n cai thu
hai la bang tai ndng cta minh sé theo hUOng coéng nghiép 1 di 1am. Trong céng nghiép thi c6 rit nhiéu
lua chon, terdng thi s& phai téi luyén & nhiéu mdi trUOng khic nhau nhu start-up hay I3 big tech (cac tap
doan 16n) dé ¢4 co hoi xu ly nhitng bai to4n I16n can dung nhiéu dén kj ning Iap trinh va thuat todn, giai
quyet nhiing bai toan tbi uu. Khi tich Ity da kinh nghiém thi sau d6 c6 thé lap nghiép va khéi nghlep
DAy 13 con dudng tdi thiy rit nhiéu, va ciing ching minh ludn, ngudi ma thanh cong nhit téi ting thy
Ia Nguyé&n Thanh Trung (CEO Sky Mavis).

Sau khi thi World Finals xong thi Trung cé bit dau mét cai mang xa hoi dé chia sé dd 3n 13 Lozi.
Sau d6 13 do san pham khéng mubn di theo huéng phét trién céng nghé ma chi mubn kiém tién nén anh
4y b4t diu chan, bd céng ty diy va nghi mdt thdi gian dé nghi ra cai méi. Diy 13 diém bt diu cda Sky
Mavis. Hodc la nhu nhém cla Lgi Luu véi Kyber Network hay nhu Pham Hiu Ngén khi ra trudng ciing
kién quyét theo hudng khdi nghiép ludn, dét mét sb triéu dé 1ap nghiép va bay gid ciing rt thanh cong vdi

61



Phéng vin bic Nguyén Long - :

AhaMove. Bay gis Ngbn chic code kém rdi nhung goi dudc vdn trim tridu dé clia Temasek ciing khéng
phdi la dang vira (cudi). Hay nhu L& Yén Thanh " thi vin say mé véi Busmap. Nhung ma chung quy
lai thi cc ban tré vin phai tim nhiing cai doanh nghiép ma cé dinh huéng nhu cé nhiing bai toidn cong
nghé, bai todn da khé dé ma minh din than thi tét hon, cai didu nay cling quay lai cdu chuyén lic ndy, &
Viét Nam thi lai khéng s8n sang cho nhiing thd dé, nén néu cac ban mubn di ding lai phai tim nhiing cai
ludng tir nuéc ngoai vé. C6 mét sb ban ciing sé phan bién 13 Viét Nam ciing c6 FPT rt to, Viettel ciing
rit 16n, con VNPT rit oéch, that su tdi ciing d3 kiém tra cac ban thi Olympic ngay xua cé thir hang cao
ma 1am & dy thi chua thiy ai thuc su thanh cdng. Thuc ra 13 khéng phai ho khéng cé kha ning thanh
cbng, bdi vi ho khéng tiép can dugc nhiing cai bai todn du tAm, dé minh c6 thé céng hién dugc bgng
cai n3ng luc ma minh d3 cé dugc qua viéc trai qua cac cai ki thi ndy. Dy 13 ci ma téi khéng cdm nhan
dugc. Tai vi, céi thanh céng & day t6i mubn 13 cai thanh cong v& mit cong nghé va ning luc cdng nghé
chd khéng phai thanh céng vé viéc kiém tién. Ching vi du nhu |3 Shark Binh trong Shark Tank 13 mét vi
du déy, vé thanh cong vé mat tién bac thi cé thé, nhiing thanh cong vé mat cong nghé thi chua chic.

Lic nay ta sé dit ra cau hdi cudi cung, & Viét Nam c6 co hdi khong?

Dau tién di dong hanh cling cac ban Olympic rit nhiéu nim, it nhat I3 ciing phai 20 n3m va ban
than toi ciing la nguéSi trong nhém diy néu xét tir thdi chua cé Tin hoc. Uéc mo ciia tht cd moi ngudi
nhu ching ta la ¢6 thé 1am dugc mét didu 16n lao tur nang luc chuyen mon cua ban than. Vay nhung moi
trudng ¢ cho phép chiing ta lam dugc dleu day khong" Diéu nay rit ddng can nhic, ciing rit may 13 sau
khi Viét Nam hoi nhap véi thé gidi thi tAt ca cac ban déu c6 co hdi, lan séng cac ban lam & big tech nhu
Facebook, Amazon, Google déu tran vé Viét Nam rat nhiéu, ngudgc lai thi lan séng roi Viét Nam dé 1am
cho céc cong ty xuyén bién gidi ciing khéng it, c6 nhiing ban thdm chi cha can rdi Viét Nam nhung van
ngdi & nha 1am viéc cho doah nghiép nudc ngoai tbt, dugc 1am viéc véi cdng nghé & nudc ngoai thi diy
|3 co héi khdng thé t6t hon. Con cébng nghé & Viét Nam thi vira rdi ta cling phai cam on Téng Bi Thu
khi d3 nhin nhan va ndi ré’ng nhin sb lidu va tha hang cta Viét Nam trong linh vuc CNTT thi rAt cao va
hoanh trang, nhung déng tiéc 13 ching ta chi dang Iam phan thira hay phan thip nhit trong chudi cung
ting chif chua dugc 1am nhiing phan quan trong nhit va hi vong ring véi nhiing chinh sdch méi thi chiing
ta s& c6 khong phai [am nhiing phan dy nita, cic ban tré s& cé co hdi déng gép gia tri hon v& mit cong
nghé. Tiur d6é ta nhdn ra mot thuc trang la cdc doanh nghiép Viét Nam can trinh d6 nhu céc ban trong
cong dong VNOI thi chua nhiéu 13m. DAy I3 cai chuyén ma néi day né ciing hoi déng cham mét ti nhung
ma né 13 vin d& khé nhung ma chiing t&i hy vong né sé& déi.

Vay bac nhin nhan vé tinh hinh CNTT trén thé gidi dang nhu thé nao?

Ta c6 thé thay c4i 1an séng cong nghé clia thé gidi
dang chia ra hai lan séng 1a Al va Security sip téi ciing
s& ¢4 hai cai Olympic Qudc té& vé hai cai dé. Hién nay,
B6 Giso duc va Do tao déu dang dé nghi 1a phia Hoi
Tin hoc ding ra hd trg. Thé nhung B6 Gido duc ciing
dang bin kho3n I3 déu thi Tin va lo ngai 13 s& gibng
nhu ky thi sdng tao Khoa hoc ki thuat Ay, kiéu nhu thi
ba ngudi thi mot ngusi lam théi con hai ngudi con lai
3n theo nén ho ciing vAn dang can nhic vé kha ning
tham gia clia Viét Nam. Con vé& phia trong nudc thi
n3m téi chic chin s& md ra thém ky thi Olympic Al,
bdi vi dy 13 xu th& d& cic ban c6 nhiéu lua chon hon, v Al dang I3 hudng yéu cAu k§ ning clia cic ban
hoc sinh r4t nhiéu, theo dang kj ning dé 1am Al cha khéng phai cac ban chi can vé ra mdt du 4n Al rdi
bdo né hay hodc khéng, kiém nhiéu tién hay it tién, hoan toan Iam viéc bing ning luc. Ngudi thi phai
biét rd vé& dit lieu, cac thuat toan vé dif lidu, thuat toin vé& machine learning (hoc may), deep learning
(hoc sau), ngay ca computer vision (thi gidc may tinh) hay cdc md hinh ngdn ngit I6n, déu 13 dinh thust
toan hét. Con vé blockchain thi né con nhiéu thd nita, hién nay thi moi trudng gido duc thé hé tré cla
minh v3n chua chip nhan, trong cac vin ban van chi tran trii 3 cdng nghé chudi khdi - blockchain hoic

Doan Viét Nam tai IOAl ndm 2024

""https: / /cphof.org/profile /topcoder:binhminh410
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Ia dinh nghia phap Iy vé tai san sb, chd chua c6 nhiing tri thiic cu thé. Chi khi ndo d3 c6 quy ché hay
dinh nghta rd rang vé cong nghé bdl giéi cong nghé thi ldc d6 H6i Tin hoc méi vao cudc.

N6i di ciing phai néi lai thi th rt 13 1 rang trong trao luu khodng 5-7 n3m gan day thi cic ban xubt
sic chuyen sang blockchain - smart contract va Al rat 13 nhiéu, dic biét c6 nhiing ban chuyen sang quant
trading 13 nhiing noi doi hdi vé todn va thuit todn rat khing khiép.

Céc ban gidi bay gio luong cang ngdy cang cao 1én, tiép can véi cng nghé méi sém hon.

Diing vay, gidi ludn phai di déi véi c6 dau éc!

R4t 13 c3m on bac d3 tham gia budi phdng vin hém nay. Thay mit VNOI va Céng déng Tin hoc Viét
Nam chiing chdu r3t 13 cdm on bic di danh rat nhiéu céng siic cho Tin hoc Viét Nam trong rat nhiéu
ndm. Mong béc tiép tuc c6 nhiéu siic khde, nhiéu minh m3n dé€ tiép tuc dbng hanh vdi Céng déng.

L3i cudi cling, v6i phong trao Olympic, ICPC hay k& ca vé sau 13 Olympic Al & Viét Nam thi téi ciing
phai ddng hanh cling cic ban. Theo quan diém 13 nhiing ngudi di trudc th tich luj va dé hinh thanh ra
mdt cai lGa din em gidi hon minh, manh hon minh v lai déy tiép cho ca cong déng tién 1&n. C4i diy I3
cai ma ching tdi phai cdm on ngugc lai thé hé tré. Toi cling cdm théy 13 hai bén déu cé su déng cam, su
théng nhit vé I8 trinh: ching ta sé di tim dugc céi dich ma né tbt hon, dep hon, cé y nghia hon dbi véi
cudc sdng cha dit nudc Viet Nam.

Ving, cdm on bac r4t 13 nhiéu!
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