Pé Thi Thit VOI2024 Ngay 2
Thoi gian lam bai: 180 phat

TONG QUAN DE THI

Tén bai Tén chudng trinh | Dit ligu dau vao | Két qua dau ra | S6 diém
Bai 4. Cong ty truyen thong | COMCAT.* COMCAT.INP COMCAT.OUT 7 diém
Bai 5. Chién tranh lanh COLDWAR.* COLDWAR.INP | COLDWAR.OUT | 7 diém
Bai 6. Truy van trén day s6 | LQUERY.* LQUERY.INP LQUERY.OUT 6 diém

Dau * duge thay thé bdi pas ho#ic cpp ciia ngon ngit 1ap trinh tuong tng 13 Pascal va, C++.

Hay lap trinh gidi cdc bai toan sau:
Bai 4. Cong ty truyén thong — COMCAT

Comcat 13 cong ty truyén thong lau doi nhat va s§ hitu thi phan 16n nhat trén hanh tinh X hién nay.
Quang, chii tich clia cong ty Comcat, quyét dinh sé md rong thi truong dén thanh phé Y, mot thanh phd
c6 nhitng tién bo vuct bac vé cong nghé va ki thuat trong nhitng nam gan day.

Cong ty Comcat da lap dit mot mang ludi gom n tram phat séng duge danh sb tit 1 dén n. Cac tram
phat séng nay dugc két ndi véi nhau bang n — 1 day dan triyc tiép, duong day dan thi ¢ noéi gitta tram
phat s6 u; va v;. Hai tram phat séng bat ki déu duge két ndi véi nhau thong qua mot hosic mot s6 duong
day dan tryc tiép.

Dé dua mang lu6i tram phéat séng trén di vio hoat dong, cong ty can thiét lap cho mdi duong day dan
mot tan s6 (1a mot sé nguyén khong am) nhat dinh. Ngoai ra, dé tranh tinh trang nhiéu loan tin hieu,
can dam bdo khong c6 hai duong day dan nao c6 tan s6 giong nhau.

Khi d6, bang thong gitta hai tram phat séng u va v duge tinh bang gia tri MEX clia ddy tan s6 cac duong
day dan nam trén duong di gitta v va v. Gia tri MEX ctia mot day duge dinh nghia 13 s6 nguyén khong
am nhé nhat khong ndm trong day dé. Vi du:

e Gia tri MEX cua day [0,1,3,4] 1a 2
o Gié tri MEX ciia day [0,1,2] 1a 3
o Gia tri MEX ciia day [1,10] 12 0.
Quang mong mudn thiét lap tan sé cho cac tram phét séng sao cho tong gia tri bang thong gitta cac cip

tram phat séng 1 16n nhéat cé thé. Cu thé, goi f(u,v) la bang thong gitta hai tram phat séng u va v.
Quang can t6i da héa gia tri S sau:

Yéu cau: Hay gitp Quang tim gié tri S 16n nhat c6 thé dat dudc.
Dir liéu
e Dong dau tién sé chita s6 nguyén duong n (2 < n < 3000) 1a s6 tram phét séng.
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e n — 1 dong tiép theo, dong thit 4 gom hai s6 nguyen u; va v; (1 < u,v < n, u; # v;) mo ta dudng
day dan tric tiép ndi gitta hai tram phat séng u; va v;.

Dit lieu vao ddm bdo gita hai tram phat séng bat ki c¢6 ding mot duong di tryc tiép tit tram nay dén
tram kia.

Két qua

In ra mot s6 nguyéen duy nhat la tdng gia tri bang thong 16n nhat cé thé.

Vi du
COMCAT. INP COMCAT.OUT
3 3
12
2 3
5 10
12
2 3
34
35
2 1
12
Giai thich

Hinh vé bén dudi minh hoa mot cach gan tan s6 dat gia tri S t6i da cho vi du thit nhat. Véi cach gan
nay, £(1,2) =0, f(1,3) =2 va f(2,3) = 1. Dodé, S =0+2+1=3.

1 0
O——CE@——0
Hinh vé bén dudi minh hoa mot cach gan tan sé dat gia tri S t6i da cho vi du thit hai. V6i cach gan nay,
cac gia tri f(u,v) khac 0 dugc liet ke:

o f(1,3)=2
o f(1,4)=3
o f(1,5)=2
o f(2,3)=1
o f(2,4)=1
o f(2,5)=1

Dod6, S =2+3+2+1+1+41=10.

Rang budc

e C620% s6 diém thoéa: u; = i,v; =i + 1 (mang lu6i tram phat séng c6 dang duong thing).

e 20% sb diém tiép theo thda: n < 8
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e 30% s6 diém tiép theo thda: n < 80

e 30% sb diém con lai khong c6 giéi han gi them.

Bai 5. Chién tranh lanh — COLDWAR

Vao thé ki XXII, cudc chién tranh lanh gitta hanh tinh X va hanh tinh Y dang dién ra. Qubc vuong clia
cd hai hanh tinh déu dang réo riét chay dua vii trang vd do tham nhiing thong tin ctia nhau dé gianh
dudgc 1gi thé trude déi phuong khi cudce chién tranh thuc st nd ra.

Sau khi gtti rat nhiéu gian diép dén do tham, Qubc vuong hanh tinh Y cudi cing ciing da nam duge toan
bo tinh hinh mang luéi giao thong trén hanh tinh X. Hanh tinh X gom n thanh phd. C6 m tuyén duong
hai chiéu, tuyén duong thit ¢ néi giita hai thanh phd w;, v; va c6 do dai 1a w;. Dong thoi, khong c6 hai
tuyén duong nao ndi cing mot ciap thanh phd.

Dong thai, Qubc vuong hanh tinh X ciing da lén ké hoach xay dung lai cac tuyén duong trong trudng
hgp toan bo mang luéi giao thong bi pha hiiy béi cuoc chién trong tuwong lai. Mot phuong an xay dung
S 1a mot tap con ctia m tuyén dudng ban dau, sao cho gitta hai thanh phd bat ki van c6 thé di duge dén
nhau néu chi sit dung cac tuyén dudng trong tap S. Chi phi clia mot phuong an xay dyng S 1 tong do
dai clia cac tuyén duong trong tap S. Dé tiét kiem chi phi téi da, Qubc vuong hanh tinh X sé liza chon
phuong an xay dung c6 chi phi nhé nhat.

Véi nhitng thong tin tinh bao trén, Bo chi huy danh gia ring do quan trong clia tuyén duong thit i 13 chi
phi nhé nhat dé xay dung lai mang 1u6i giao thong trong truong hgp tuyén duong thit 4 bi tan phé niang
né v khong thé xay dung lai. Trong truong hop khong ton tai phuong 4n xay dung néu tuyén duong thi
i bi tan pha, Bo chi huy quy u6c rang do quan trong clia tuyén duong thit ¢ 1a —1 (nhdm ki hiéu rang
day la thanh phd trong yéu).

Bo chi huy quan sy di giao cho Quang, mot si quan cap cao, nhiém vu tinh do quan trong ciia ting
tuyén duong trén hanh tinh X. Hay gitp Quang hoan thanh nhiém vu duge giao.

Dir liéu
e Dong dau chita hai s6 nguyen duong n,m (2 < n < 150000, 1 < m < 300000) 1a sé thanh phd va
s6 tuyén duong.
e Dong thit i trong s6 m dong tiép theo gom ba s6 nguyen wu;, v; va w; (1 < u;,v; < n, u; # v,
1 < w; < 105) mo ta tuyén duong thi 1.
Két qua
Ghi ra m dong, dong thit i gom mot s6 nguyén 14 do quan trong ciia tuyén duong thit i.

Vi du
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COLDWAR. INP COLDWAR.OUT

45 8
123 9
131 6
144 6
2356 8
342

7 10 24
125 26
133 21
2 310 22
246 24
254 21
369 28
371 21
457 27
56 2 21
678

4 2 -1
12 -1
3 4

Giai thich

Hinh vé ben dudi minh hoa vi du thi nhét (s6 duge ghi trén canh la do dai clia tuyén duong). O vi du
nay, gid st tuyén duong (1, 3) bi tan pha thi cach xay dung c6 chi phi nhé nhat sé gom céc tuyén duong
(1,2), (1,4) va (3,4). Cach xay dyng nay c6 tong chi phi 3 +4 +2 = 9. Do d6, do quan trong clia tuyén

duong (1,3) 12 9.
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Rang budc

o C6 20% s6 diém thoa: n < 200, m < 500
e 20% sb diém tiép theo théa: m < n + 100
e 30% s6 diém tiép theo théa: w; < 10

e 30% s6 diém con lai khong c6 giéi han gi them.

Bai 6. Truy van trén diy s6 — LQUERY

Quang c6 mot day s6 nguyén khong am a = aq,as, .. .,a,. Cau sé thyc hien @ truy van, mdi truy van
thudéc mot trong cac dang sau:

e Loai 1: Cho mot s6 nguyén khong am x, chén thém mot phan t ¢6 gia tri bang z vao cudi day a
va tang gia tri cia n lén mot don vi;

e Loai 2: Xoa di mot phan tit cudi cuing ciia day a va gidm gia tri ctia n di mot don vi;

e Loai 3: Cho mot s6 nguyén khong am x, gan a; = a; Az véii=1,2,3,...,n;

e Loai 4: Cho ba s6 nguyen L, H, x, tim max(a; Az) v6ii=L,L+1,..., H;

e Loai 5: Cho ba s6 nguyén L, H, z, dém s6 lugng phan tit bé hon ho#c bing x trong s6 cac phan tit
CLL,CLL+1, <., 0[]

e Loai 6: Cho ba s6 nguyén L, H, k, tim phan tit bé thit k trong s6 cac phan ti ar,ar41,...,a5. Cu
thé hon, dat b; = a;4 71 véii=1,2,..., H — L+ 1, sip xép lai cac phan tit ciia b theo thit ti ting
dan va dua ra phan t thi k.

Phép toan A dudc sit dung trong bai nay la phép toan xor. x A y dudc tinh nhu sau: Bicu dién z vi
y du6i dang nhi phan z = x129...2; VA y = y192...yi Vi k 1a sd nguyén duong nhé nhat thod man
2% > max(z,y). Tinh z; = (z; +y;)%2 v6i 1 < i < k. Khi d6 2 = 2129...2; chinh la két qua clia = Ay
dugc biéu dién dudi dang nhi phan.

Dif licu

e Dong dau chita hai s6 nguyén duong n,Q (n,Q <5 x 10°);
e Dong tiép theo chita n s6 nguyén khong am ay, as, ..., an;
e Madi dong trong s6 ) dong tiép theo mo t4 mot truy van theo dinh dang:
— 1 2: Cheén thém mot phan ti c6 gia tri bang = vao cudi day a va tang gia tri clia n lén mot
don vi (0 <z <5 x 10°);
— 2: Xo4 di mot phan t1t cudi cuing clia diy a va gidm gia tri ctia n di mot don vi (dit lieu dam
b&o n > 0 khi thyc hién truy van nay);
—32:Géna;=a; Axv6ii=1,23...,n(0<z<5x10%);
4 L H x: Tim max(a; Ax) v6ii=L,L+1,.... H(1<L<H<n,0<2z<5x10%

— 5 L H x: Dém s6 lugng phan tit bé hon hodc bang x trong s6 cac phan tit ap,ars1,...,am
(1<L<H<n 0<z<5x10%);
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— 6 k: Tim phan t1t bé thit k trong s6 cac phan t& ay,ar1,...

cag (1<k<H—L+1).

Két qua
Vé6i mbi truy van loai 4, 5 hodc 6, in ra trén mot dong mot sé6 nguyén khong am 1a két qua cho truy van
tuong ung.
Vi du
LQUERY. INP LQUERY.OUT
4 6 2
2412 3
32 4
5141
2
13
6 242
4132

Rang budc

Subtask 1

Subtask 2 (8%

Subtask 3

Subtask 5
Subtask 6

(

(

(
Subtask 4 (24%

(

(

4%

 ~—

12%

20%
32%

- n,Q < 1000.

: Khong c6 truy van loai 3 vi L = 1, R = n trong tat ca cac truy van loai 4, 5, 6.

Khong c6 truy van loai 4 va 6.
Khong c6 truy van loai 3.
L =1 trong tat c cac truy van loai 4, 5, 6.

)
)
)
)E

Khong ¢6 rang buoc gi thém.
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