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TONG QUAN DE THI
Bai | Tén bai File chwong trinh File dit liéu File két qua biém
1 | Chu dé hoc tap Topic.* Topic.inp Topic.out 100
2 | Hop do choi Laser Laser.* Laser.inp Laser.out 100
3 | Chuon chudn sin moi Dragonfly.* Dragonfly.inp Dragonfly.out 100

D4u * dwoc thay thé bdi pas hodc cpp cia ngdn ngir 14p trinh st dung twong &ng la Pascal
hodc C++

Bai 1. Chua dé hoc tap

An dang theo hoc truong dao tao phi cong!

Chuong trinh hoc c6 n moé-dun dé hoan thanh, dugc danh sb tir 1 dén n. Ngoai ra c6 k chu dé vé
bay dugc danh s6 tir 1 dén k. Vi An moi hoc bay nén bat dau vai kién thue bang khong & moi chu
de.

M&i mé-dun trong sb n mo-dun nay déu ¢ yéu cau kién thirc dé hoan thanh. Cu thé, dé hoan thanh
mo-dun i (1 < i < n), An can c6 it nhat r; ; kién thic vé chi dé j véimoi j = 1,2, ..., k.

Hoan thanh mot mo-dun cling cho phep An c6 dugc klen thirc vé cac chu dé. Sau khi hoan thanh
mo-dun i, s€ c6 dugc u; j kién thic vé chu dé j véimdi j = 1,2, ..., k.

Mot cach chinh xéc, coi kién thirc ciia An vé chu dé j 1a p - Ban dau, p ; = 0 cho moi j. An chi ¢c6
thé hoan thanh moét mé-dun i néu p j =1, v61 moi chu dé j. Sau khi hoan thanh mo-dun i, gia tri
cua p; tang thém u; ; cho mdi cha dé j.

An c6 thé hoan thanh cac mo-dun theo bat ky tht tu nao, nhung modi mo-dun chi co thé duoc hoan
thanh nhi€u nhat mot 1an. Gitp An xéc dinh s6 lugng mo-dun t6i da c6 thé hoan thanh.

Dir li€u: Vao tu file van ban Topic.inp:

e Dong dau ghi s6 nguyén duong n, k (1 < n x k < 10°);
e Dong tht i trong n dong tiép theo chtra k sb nguyén Ti1, Ti2 ...,rl-,k(O <1y < 109) mo ta
yéu cau kién thirc d6i v6i cac chii dé ctia mo-dun i;
e Dong th i trong n dong tiép theo chira k sb nguyén Ui, Uio, ...,ui,k(O Sy < 109) mo ta
) muc kién thirc dat duoc doi vai cac chu dé khi hqan thanh mé-dul} i ,
Keét qua: Ghi ra file van ban Topic.out: Ghi ra mot so nguyén duy nhat la s6 don md-dun tdi da cod
thé hoan thanh.

Subtasks:

Subtask 1: 10% sb test tng voi 10% s6 diém con = 1;

Subtask 2: 30% sb test tng voi 10% sé diém ¢6 1 < n, k < 100;
Subtask 3: 20% sb test tng voi 10% sé diém co k = 1;

Subtask 4: 40% s6 test ing v6i 10% sé diém khong giGi han gi thém.
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Vi du:

Giai thich:

Topic.inp Topic.out
33 1
0 0O

79 2

78 9

78 2

777

8 10 9

4 3 4
510

015

0 0O

777

056

111

8 2 0

8 1 4

e Vidu I: An chi c6 thé hoan thanh mé-dun 1, ¢6 yéu cau kién thuec [0, 0, 0].

(©)

Sau d6, anh ay dat dugc p =[7, 8, 2] lgién thire trong mdi 3 chu dé, nhung p = [7, 8,
2] la khong du dé anh ay hoan thanh bat ky mé-dun nao khéc.

e Vidu2: An c6 thé hoan thanh ca 4 mo-dun theo thir tu 3, 1, 2, 4.

(@)

(©)

O

V6i kién thire ban dau p = [0, 0, 0], anh Ay c6 thé hoan thanh mé-dun 3 va kién thirc
ctia anh 4y ting thém u[3] =8, 2, 0].

Vi kién thire p =[8, 2, 0], anh éy 6 thé hoan thanh mé-dun 1 va kién thire cta anh
ay tang thém u[1] = [0, 5, 6].

Vi kién thire p =18, 7, 6], anh éy 6 thé hoan thanh mé-dun 2 va kién thire cta anh
ay tang thém u[2] =[1, 1, 1].

Véi kién thic p = [9, 8, 7], anh 4y c6 thé hoan thanh mé-dun 4 va kién thirc ctia anh
ay tang thém u[4] = [8, 1, 4].

Vi An ¢6 thé hoan thanh ca 4 mo-dun, nén cau tra 16 1a 4.

Bai 2. Hop d6 choi Laser

An méi mua mot hop do choi laze. Hop gom L tia laze, tia dau tién cach mép trai caa hop 0,5 don
vi d¢ dai, tia thir L cach mép bén phai ciia hdp 0,5 don vi do dai, hai tia lién tiép cach nhau 1 don vi

do dai.

Co6 R duong ray trugt, trén mdi ray trugt chira mot sb cac canh ctra c6 thé truot trén ray. Do dai mdi
duong ray 1a L va téng d6 dai cic canh ctra trén mdi duong ray khong qua L. Cac canh ctra thudce
duong ray nao co thé trugt trén dudng ray d6 nhung tat nhién khong thé chong 1én nhau va khong
thé thay déi tht ty giita cac canh cira. Mot canh ctra voi do rong x don vi (x 1 s6 nguyén duong) co
thé ngan can x tia laze lién tiép.
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Sau day 1a mé hinh hop do choi véi L = 11 va R = 3:

—— { } |

Yéu cau: cho biét L, R, s6 canh ctra trén mdi duong ray, dd rong ctiia mdi canh cira va thir tu cac
canh cira trén cac ray. Hoi co bao nhiéu tia laze khong thé xuyén qua hop trong bt ki trang thai
tregt nao cua cac canh cura.
Dir liéu: Vao tur file van ban Laser.inp:
e Dong dau ghi sO nguyénL,R (1 <L <10%°1<R<S. 105)
e R dong tlep theo, m01 dong mot ta 1 duong ray truot: bit dau bang sb nguyén X la sb canh cira
trén dudng ray, tiép theo 13 X s6 nguyén mé ta do rong cac canh cira trén dudng ray tir trai qua
phai (dit liéu dam bao tong do réng cac canh cua trén 1 duong ray khong qua L).
o Téng cdc canh cira & tdt cd cdc dwong ray Y X < 5.10°.
Két qua: Ghi ra file vin ban Laser.out: Ghi ra mot s nguyén duy nhat 1a sd tia laze khong thé
xuyén qua hop trong bét ki trang thai truot nao ciia cic canh cira.
Subtasks:
e Subtask 1: 10% sb test ing véi 10% sd diém cO R = 1,X = 1;
e Subtask 2: 15% s test ing véi 10% s6 diém co X = 1;
e Subtask 3: 20% s test ing véi 10% sd diém co R = 2,1 < L < 10°;
o Subtask 4: 20% s test g voi 10% s diém co1 < L < 103,1 < ¥X < 103;
e Subtask 5: 20% s test ing véi 10% s6 diém c6 1 < L < 108;
e Subtask 6: 15% s test ing véi 10% sé diém khong gidi han gi thém.
Vi du:

Laser.inp Laser.out

11 3 3
2 2 3
17

2 41

10 3 6
315
4 2 2 31
316
10 1 0
1 4

[

N

Giai thich:
e Trong vidu 1, cac tia laze ludn bi chan 1a tia tht 5, 6, 7,
e Trong vi du 2, cac tia laze ludn bi chan 1a tia tht 3, 4, 5, 6, 7, 9;
e Trong vi du 3, khong c6 tia laze nao luon bi chan.
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Bai 3. Chudn chudn sin moi

Nam nay An dugc théy chon di du thi Hoc sinh gidi Duyén Hdi mon Tin hoc tai Ninh Binh. Noi
duoc vi 1a Ha Long trén cao, co bé day lich su dﬁy tu hao cua dan toc va cling cé h¢ sinh thai da
dang va phong phu.

Sau khi tham quan cb dd6 Hoa Lu nghe lich sur dan tdc, An dugc céac thﬁy cho di tham quan h¢ sinh
thai tai vuon qudc gia Van Long (cach trung tim thanh phd Ninh Binh 17 km vé phia Dong Bic),
An it vui vi dugc théa mong ude by 1au nay - nghién ciru vé loai chudn chudn.

(Hinh dnh vé mét chuyén tham quan vieon quoc gia Vin Long)

Chudn chudn c6 thé duge nhin thiy xung quanh cac ao & Vuon qudc gia Van Long. O mét trong
nhiing khu vuc rung rdm rap, An da ghi lai n ao ma chuon chudn bay xung quanh. Tai ao thu i (1 <
i <n), cod b; con bo ma chudn chuodn c6 thé an. Céc loai bg ¢ ao thur i thudc loai s;.

An ciing di ghi lai n — 1 duong mon. Mdi duong mon j (1 < j < n) két nbi 2 ao riéng biét Uj va v;
theo hai chiéu. Chudn chudn c6 thé di chuyén tir bat ky ao nao dén bat ky ao nao khac chi bang
cach sir dung cac duong mon.

An d3 bat duge d con chudn chudn va du dinh tha chung lan luot tai ao 1. Chudn chudn thu k 1<
k < d) c6 ao nha 1a hy, # 1 va s& di chuyén dén ao hj, ma khong ghé tham bat ky ao nao nhiéu hon
mot 1an chi bang cach sir dung cac dudng mon. Nhitng con chudn chudn nay s& duoc tha theo thir tu
tang dan tir chudn chudn 1 dén chudn chudn d. Sau khi mot con chudn chudn duogc tha, n6 sé an
mot con bo duy nhat (néu con mot hodc nhiéu con bo) tai mdi ao ma nd ghé thim (bao gdm ca ao
1), giam s6 luong bo tai mdi ao d6 di 1 (néu ban du sé bo khong phai 1a 0).
Giup An xac dinh ) luong cac loai bo riéng bi¢t da bi an trong sudt hanh trinh cia mdi con chudn
chudn tir con thir 1 t6i d.
Dir liéu: Vao tur file van ban Dragonfly.inp:
Dong dau chta 2 s6 nguyén cach nhaun,d (2 < n < 2.10%1 < d < 2.10%);
Dong tiép theo chtra n s6 nguyén by, by, ..., b, (0 < b; < d);
Dong tiép theo chtra n s6 nguyén sy, S5, ..., s, (1 < 5; < n);
Dong tiép theo chtra d s6 nguyén hy, hy, ..., hg (2 < hy, < n);

e n — 1 dong tiép theo, dong thir j trong s6 cac dong nay chira u;, v (1 Su, v Smuy F v]-).
Két qua: Ghi ra file vin ban Dragonfly.out:

e Ghi ra mot dong duy nhit gdm d s nguyén. SO nguyén thir k trong sd cac sd nguyén nay phai
1a s0 loai bo riéng biét bi con chudén chudn thur k an.
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Subtasks:
e Subtask 1: 10% s test img véi 10% s diém co n, d < 1000;
e Subtask 2: 10% sd test ung voi 10% b diém co bj=dVvVi=1,2,..,n;
e Subtask 3: 10% s test ing véi 10% s6 diém co b; < 10 Vi = 1,2, ..., n;
e Subtask 4: 10% sd test ung voi 10% b diém co w=jv=j+1vj=12,..,n—-1,
e Subtask 5: 40% sd test ing véi 10% sé diém co s; = i Vi = 1,2, ..., n;
e Subtask 6: 20% s test tng véi 10% s6 diém khong gidi han gi thém.

Vi du:
Dragonfly.inp Dragonfly.out
56 212110
4 1 0 31
1 3221
25 4 3 4 2
52
21
1 4
13
Giai thich:

e (o thé biéu dién ban dd bang mé hinh do thi bén dudi, trong d6 o biéu dién mot con bo thude
loai 1, A biéu dién mét con bo thudc loai 2 va ¢ biéu dién mdt con bo thude loai 3.

e Ban déu, cdu hinh con bo khdp véi so d6 bén trai. Khi con chudn chudn dau tién bay dén ao 2,
mdi con bo thudc loai 1 va 2 s& bi dn. Cau hinh thay ddi thanh so d6 bén phai.

o
GOO GOT

e Sau d6, mot con chudn chudn bay dén a0 5. N6 an mot con bo & ao 1 va mot con bo & ao 5.
Luu ¥ rang n6 khong dn bét ky con bo nao & ao 2 vi khéng con con bo nao ¢ ao 2 nira. Mic du
téng cong c6 2 con bo bi an, nhung chung thudc cung mdt loai o, vi vay chi co 1 loai bo riéng
biét bi an.

SUUTRUTRRRRRRRRRRNY 5 (1 POt

Giao vién ra de
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