DAI HOC QUOC GIA HA NOI DE THI OLYMPIC BAC THPT
TRUONG DAI HQC KHOA 11QC TU NHIEN CUA DAI HOC QUOC GIA HA NOI
NAM HQC 2026-2027

D& chinh thiic

MON THI: TIN HQC
Thoi gian 1Am bai: 180 phiit (khéng ké thii gian phit dé)
(Dé thi gom 04 trang)

TONG QUAN DE THI
Bai Tén tép chuong trinh | Tén tép dir liéu Tén tép két qua Diém
Ciul Thap lay thira THAP.* THAP.INP THAP.OUT 5
Ciau 2 Xau nén NEN.* NEN.INP NEN.OUT 5
Cau3 Chia nhdm 6n tgp | NHOM.* NHOM.INP NHOM.OUT 5
Caud Tuyén xe khach TUYEN.* TUYEN.INP TUYEN.QUT 5

Diu * dugc thay thé bai C / CPP / PY tuong mg véi ngdn ngir lap trinh C / C++/ Python.

Thi sinh hay 1dp trinh giai céc bai toan sau:
Cau 1: Thiép lity thira
Cho hai s6 nguyén duong » va A. Thap lity thira co s6 n, chiéu cao A, ky hiéu la T(n, h), duoc
dinh nghia nhu sau:

e I(n,1)=n;

o I(n, h)=n""""D véi moi h2 2.
Néi cach khéc, T(n, 1) 1a mot thap gbm h tang, moi tang déu c6 co sé n; s6 mii ctia méi tang (trir
tang trén cung) chinh 1a gia tri cia toan b phan thap nim phia trén né. Vi du: 7(2, 1) = 2, T(2,
2)=22=4,T(2, 3)—7”’ 2)=2%=16, T(2, 4) = 2'¢ =65 536.
Thap liiy thira 16n 1én rat nhanh: 7(2, 5) = 265536 dd ¢6 19 729 chir s, con 7(2, 6) c6 sb chir sé
I6n hon 10" 7?7, khong thé vnct ra hét. Tuy vy, chir s6 tan cling cua nd van tim dugc.
Cho ¢ truy van, mdi truy vin gém ba s6 nguyén duong L, R, h. Véi mdi truy vin, hay tinh tng
cac chit sO tin cing cua 7(n, h) khi n chay tir L dén R.
D liéu

e Dong diu tién: s6 nguyén g (1 < g < 10°) la s6 truy vin.

e ¢ dong tiép theo. mdi dong chira ba sé nguyén L, R, h (1 SL<R<10'%;1<h<10').
Két qua
Vi mbi truy van, in ra mot sé nguyén la tdng cac chir s6 tan cing cin tim, mdi truy vén trén
mot dong.
Gidi han

e Gioi han thoi gian: 2s; gidi han bd nhd: 256 MB,

o 20° Gsodu,m g<10,R<10° h<2.

o 20%sbdiem:g<10,R<10", h<2.

e 20% s6 diém: h=1.

e 20% sé diém: h<2.

e 20% sb diém con lai khong ¢6 gidgi han gi thém.



Vi du

THAP.INP THAP.OUT Gidi thich
4 15 © Truy van 1: 7(n, 1) = n nén cic chir sO 1an cung lal, 2, 3,4,
i :; ;: 5, tong l).'m;, 15,
153 6 e Truy mn 2: T(n, 2) = ", lan lugt la 1, 4, 27, 256, 3125, cac
22100 chir s6 tan cing la 1, 4 7 6, 5, tng bing 23.

e Truy vin 3: 7(2, 3)= 2'=16, 7(3, 3) = 3%7 = 7 625 597 484
987, ... Céc chir sd tan cling lal,6,7,6,5, tong bing 25.
e Truy van 4: 7(2, 100) c6 chir sO tan cung 1a 6.

Ciu 2: Xdiu nén

Mot hé 1hong: luru trir chi giir cdc tai liéu & dang nén. Mdi tai hcu la m§t xau gom cac chir cai
tiéng Anh in thuorng dugc nén bing cich gom nhimng ky tu gidng nhau dimg lién nhau thanh
timg khéi: moi khoi gom mdt ky trcva mét s6 nguyén duong k, mé ta kky tu ¢ vmt lién ucp
Xéu ban diu la cic khéi ghép noi tiép nhau theo ding thir tir da cho, vi du: tai li¢u gom ba khoi
(a, 3), (b, 2), (a, 1) md ta xiu aaabba. Luu y: hai khéi lién nhau ctia cling mét tai li¢u van c6 thé
c6 cung ky tu.

Vi cdc tai lidu gbe c6 thé dai toi hang ti n ky tu nén hé théng khéng thé giai nén chung ra. Xau
u dimg trude xau v theo thir tu tir dién néu « 1a tién 13 thuce sy cta v, hodc tai vi tri dau tién ma
hai xau khéc nhau, ky tu cia u nho hon ky tu cua v.

Cho # tai liéu & dang nén, hiy sip xép chiing theo thir ty tir dién ting din cta xau ban dau.

Dir liéu

e Dong dau tién: s6 nguyén 2 (1 <n<5x10% 1a s6 tai liéu.

e ndong tiép theo, dong thir i mo ta tai liéu thir i: dau tién 1a s6 nguyén duorng mla 56 khdi,
tiép theo 1a my cap ¢ k lin lugt mo ta cac khéi, trong do ¢ 1a mot chix cai tiéng Anh in
thudng va 1 <k <10'8,

e Tdng s6 khéi ca tit ca cac tai liéu khong vuot qua 105,

e Xau ban diu ctia mdi tai liéu dam bao khong c6 5%10' ky tu giéng nhau lién nhau.

Két qua

In ra trén mot dong » s6 nguyén cich nhau mot dau céch 1a chi sé cdce tai lidu theo thi tu tir dién
ting din cta xau ban dau. Néu hai tai li¢u cé xau ban diu bing nhau thi tai liéu c6 chi sé nho
hon dugc in trudc.

Gigi han

e Gidi han thoi gian: 2s; glm han by nhéd: 256 MB.

o 20% m diem: n <100, tona do dai cic xau ban dau khong vuot qua 10°.

o 20% sn diém: 7 <2000, tong dé dai cic xau ban diu khdng vuot qua 108,

e 20% so di¢m® méi tai liéu chi gdm ding mot khéi.

o 20% s6 diém: 7 <2000, tong s6 khdi khong vugt qua 4000.

e 20% sO di¢m con lai khong c6 gidi han gi thém.

Vi du
NEN.INP NEN.OUT Giai thich
5 24135 Niam tai li¢u lan luot 1a aaabb, aaaaa, aaabb, aaab va b (tai li¢u
Za3b2 3 ¢6 hai khdi diu cung ky tyr a).

1a5 X¢ép theo thir tr tir dién: aaaaa, aaab, aaabb, aaabb, b. Tai liéu 1

;" ; '; i 832 vi 3 ¢6 xdu bing nhau nén tai li¢u 1 duge in trude.
a

1b1

(3]



Cau 3: Chia nhéom on tip
L&p cta Minh ¢6 7 hoe sinh dlmg thanh mot hang, danh 56 tir 1 dén n theo thir tr tir dau hang.

Hoc sinh thir i ¢d mire hoe lye 1a sb nguyén duong a,. Mot sO hoc sinh trong 1ép 1a can su lap.
Cd gido cha nhi¢m chia ci h‘mg thanh cac nhém 6n tip. Mdi nhém gém nhimg hoc sinh ding
hm ticp nhau trong hing, va mm hoce sinh thudce ding m§t nhém. Mot nhom duge goti 1a hop 1€
néu thda min dong thai hai di¢u kién:

e Trong nhom cé khong qui K mirc hoe lye khic nhau, dé cac ban trong nhém con kém

cdp dugce nhau.

e Trong nhom ¢d it nhit mot can S\r lop. dé nhom ¢6 ngudi diéu hanh.
Mot cich chia duge goi ]d hqp 1¢ néu moi nhom trong cich chia dé déu hop 1¢. Hai cach chia
dugc coi 1a khac nhau néu ton tai hai hoc sinh thudc ciing mdt nhom & cach chia nay nhung
thudc hai nhom khdac nhau & céach chia kia.
Hay dém s6 cach chia hop 1¢. Do két qua c6 thé rit 16m, hiy in ra s du khi liy két qua chia cho
10°+ 7.
Dir ligu

« Dong dau tién: hai s6 nguyén nva K (1 <n<2x10% 1 <K <10%).

e Dong thir hai: 7 s6 nguy¢ énay, a, ..., an (1 <a; < 10%) 1a mic hoc luc cua timg hoc sinh.

 Dong thir ba: mét xau z,om nky tu “0 hodc “17; ky tu thir i bing “1” néu hoc sinh thir i

la can sy 16p, bing “0” néu ngugc lai.

KEL qua
In ra mot sé nguyén 1a sé cich chia hop 1€, mod 10° + 7. Néu khong c6 cach chia hop 1¢ nao thi
inra0.
Gidi han

e Gioi han thoi gian: 2s; gioi han bd nhd: 256 MB.

o 20% sd diém: n <20.

o 20% sb diém: n <2000.

e 20%sb diém: K> n.

e 20% s6 diém: moi hoc sinh déu la can su 16p.

o 20% so diém con lai khong c6 gioi han gi thém.

Vidu
NHOM.INP NHOM.OUT Giai thich

52 5 Cac can sy 16p la hoc sinh 1, 3 va S. Dudi day 1a S cach chia hgp

12133 1¢ (dau | ngan céch hai nhom lién nhau):

10101 o 12(345
e 1 23145
e 1|23|45
e 12|3|45
e 12]34|5

Caich chia 1|2 3 4 5 khong hop 1¢ vi nhém 2 3 4 5 ¢6 ba mic
hoc luc khic nhau 14 2, 1, 3, nhiéu hon K= 2.

Ciu 4: Tuven xe Kkhich

Nhin dlp hé, Nam muén di tir nha t6i tham 6ng ba. Mang ludi xe khdch cua tinh ¢6 n bén xe,
danh s6 ur 1 dén i, va c6 mtuyén xe. Moi tuyen chay ding mot lugt trong ngay: tuy én thir r lan
luot di qua £, bén by, bra, ..., brir vatoi b<.n b, vao thoi diém 1. Dy thoi diém doc mdi tuyén
ting ngdt, va ha lun lién IILP trén mot tuyén ludn khéc nhau.

Nam lén duge tuyén 7 tai bén by, néu cé mit & bén doé vao mot thoi diém khéng mugn hon 1,
(1Gi ding e xe 101 bén thi van kip 1én xe). Sau d6 Nam xudng & mot bén b, nao dé vai j > i,
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vio thii diém tr,. Gia cua lugt di do la min((i i) X pr, qr), ngln.n 1 tinh theo s6 cha ang da di vai
don gid p, mét ching, nhung khunn bao gid (]ll.l gid vé tron tuy én gr. Nam dqu choy u mot bén
bao liu tay v, va dugc 1én \uonE_ cting mot tuyén nhiéu lin, méi lrot 1én xudng tra tién mng
Nam c¢6 mit u bén 1 lu thai diém 0, con nha 6ng ba & ngay canh hcn n. l)o.‘m lrmmg, cip cho
Nam k vé mién phi; moi vé dung duqc cho ding mét lugt di (mQt lin Ién rm \umu,) bat ké luot
do dai bao nhiéu ching. Nam khong bit buge phai dung hét s vé duge cip.
Hay tinh tdng s tién it nhdt ma Nam phai tra dé 16i dugce bén n.
Dir liéu
e Dong diu tién: ba sb nguyén 1, m, k(2<n<10%1 <m< 105 0<k< 10)
e Tiéptheo 1a m nhém, mon nhoém ba dong mé ta mot tuwn Nhém thir » gom:
o Daong thir nhit: ba so nguyén L, pr, ¢ RQ < Ls; 1 £ pry qr < 10°).
o Dong thir hai: L, sb nguyén br, ..., bror (1 < bri < 1; bri # brint).
o Dong thir ba: L, sé nguyén 1, ..., trer (0 <t <t;2< ... <tr1r < 10°). '
e Tdng s6 diém dimg § = Ly + L2 + ... + L khong vugt qua 10°. C6 thé c6 nhiéu tuyén
trung nhau hoan toan.
Két qua '
In ra mot s nguyén Ia tdng sé tién it nhit ma Nam phai tra. Néu Nam khong thé téi duge bén n
thiinra-l.
Gigi han
e  Gidi han thoi gian. 3s, gioi lun bO uliG. 256 MB.
o 207 osodlcm S<15,k=0.
e 20% sé diém: S <2000, k=0.
o 20%sd diém: k=0.
e 20% s diem: S < 2000.
o 20% so diém con lai khong c6 gidi han gi thém.

Vidu
TUYEN.INP TUYEN.OUT Gidi thich
530 21 Nam khéng c6 vé mién phi:
3915 e Léntuyén 1 dbén 1 licO, \uong & bén 3 lic S: di hai ching,
123 2x9=18 nhung gia tron tuyén chi 15 nen tra 15.
g2s e Tuyén 3 roi bén 3 ding lic 5 nén Nam vén kip 1én, di hai
247 bl . . p b
13 _ ching tdi bén 5 luc 8, tra: mm(2,>< 3,90)=6. )
09 1'ong cong 15 + 6 = 21. Néu di tuyén 2 (gid 7) thi Nam t6i beén
3390 3 lac 9, da 13 tuyen 3.
345
568
431 5 Nam c6 mot vé mién phi. Nam dung vé cho tuyén 3 (bén 1 —
288 bén 3, 16i lae 3), i 1én tuyén 2 roi bén 3 lic 4, di mot chiing toi
13 bén4 vatra S.
02
359
234
246
2100 100
13
03

Can b¢ coi thi khéng giai thich gi thém




