Lap trinh dé thi dau
Competitive programming

101, ACM-ICPC, Olympic Tin hoc sinh vién, ...




Noi dung

®» Ddc trung ciia phwong phap lap trinh dé thi dau
= Cac giai phap cai thién hiéu qua lam viéc
=» Thoi gian 1ap trinh

= Thoi gian thyc thi cua chwong trinh
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bac trung

=» [ap trinh v&i cac bai toan da duwoc c6 “phwong phap giai”
trong thoi gian cang nhanh cang tot.

» Phueong phap giai can c6 tinh kha thi trong diéu kién gi¢i
han veé thoi gian va cac tai nguyén khac.

= Nhanh: thoi gian 1ap trinh (programming time) vs thoi gian
thuc thi (execution time).

= Tip: developer >> programmer >> coder
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Thoi gian [ap trinh

Lya

Tim hiéu chon
dé bai CTDL &
giai thuat

Chay thir
vd§&o
6
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Cai thién th&i gian 1ap trinh (1)

= Poc va phan tich dé bai
= Doc hiéu phan mé ta
= Xac nhan lai qua di¥ liéu mau
= Chon giai thuat > CTDL
= Poan nhan giai thuat qua vi du, thir nghiém vaéi dir liéu nho

= PDoan nhan giai thuat qua kinh nghiém, nhanh chéng xac q*inh
bai toan thudc vao “Danqg (loai)” nao trong cac dang da biét,
danh gia nhanh d6 phirc tap cua thuat toan.

= Tip: gidi thuat thd so — cai dat nhanh, hiéu qua thap « giai
thuat tinh chuan — cai dat kho, hiéu qua cao
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Cai thién th&i gian 1ap trinh (2)

= Viét chwong trinh

= Chon NNLT thich hop, c6 thé biét nhiéu NNLT nhwng it nhat
phai la “bac thay” trén 1 NNLT

= Si¥ dung thanh thao IDE (mirc d6 chuyén gia)

= Danh may cang nhanh cang tot

= D3t cac cum tlr thwdng st dung thanh cac tir viét tat
= S dung mot so KTLT dac thu

= Chay thir va stra I0i
= Tao bo di liéu kiém tra (test) (mirc d6 chuyén gia)
= G& roi (debug)
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Ngon ng(r lap trinh

= Chon NNLT thich hop hé trg nhiéu nhat cho giai thuat (vd:
java bignum; C scanf/printf, ...)
= C6 thé hiéu biét nhiéu NNLT nhwng can hiéu rd va st dung
thanh thao it nhat 1
= Viét ngan gon va hiéu qua
» Khai thac thw vién san cé cang nhiéu cang tot

= Cap nhat cac thay ddi cia NNLT dwoc cdng dong ACM thira
nhan (vd: C++17)
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Phan loai bai todn — mdt s6 dang thuwdng gap
trong ICPC (1)

1. Ad Hoc: céac bai toan khéng co 1 gidi chudn muc, bai toan
gia lap, bai toan khéng phan loai dworc.

2. Vet can: cac bai toan Cép quét toan bdé khdng gian 1o giai:
dém, sinh t0 hop, tim kiém quay lui, thtr va sai, ...

3. Chia dé tri

4. Tham lam

5. Qui hoach dong

Lap trinh dé thi ddu - Nguyén Thanh Son 09/2017




Phan loai bai todn — mdt s6 dang thuwdng gap
trong ICPC (2)

6. DO thi

1. Co ban: dém bac, tim kiém, duyét, sap xép top, xac dinh mién
lién théng/lién théng manh, xac dinh cau-dinh khép, cay toi dai
ngan nhat, dwdng di ngan nhat, chu trinh Euler, chu trinh
Hamilton, t6 mau...

2. Nang cao: luéng, cap ghép, song lién théng, siéu do thi, ...
/. Phwong phap toan
8. X ly xau (chudi) ky tw
9. Hinh hoc tinh toan
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Cac dang bai tap trong cac ky thi ACM ICPC

Asia gan day

Ad Hoc

Vét can

Chia dé trj

Tham lam

Qui hoach déng
D6 thi

Phuong phdp todn
X ly xGu

Hinh hoc tinh fodn
Mét s6 bai khd
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Cai thién th&i gian thuwc thi

= Chon thuat giai thich hop

= Thanh thao nhiéu giai thuat khac nhau
®» Chon CTDL thich hop

= Van dung thanh thao nhiéu CTDL khac nhau trén méi giai thuat d
biét kem theo danh gia hiéu nang

= Phan tich do phire tap cua thuat toan

= Mot sb gid tri xap xi: 210 =103, 220 =106, 231 -1 =2 x 109,263 -1 =
9 x 1018

= Qui tac + v&i cac 1énh ndi tiép va x v&i cac 1énh 1dng nhau

= D0 phtrc tap clia 1 sO bai toan quen thudc: duyét mang, duyét cay,
DP, DFS, BFS, ...

» \/an dung cac KTLT nang cao
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Tai liéu tham khao
1. Robert Sedgewick - Algorithms — Addison Wesley 1984 (1946)

2. Steven & Felix Halim - Competitive programming 1 - NUS
2010
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Giai bai tap
1. Toém tat dé bai Combined Number:
= [nput: 2 s6 nguyén 1én (30 chir s6) - A, B

» Qutput: 2 s6 nguyén 1én (60 chir s6) dwoc trontr A & B - Claso
bé nhat va D 1a s6 16n nhat

2. DPoan nhan giai thuat bai Missing Bit: thir v&i cac s6 K =1, 2,
3, ... sé doan dwoc gidi thuit 1a xét sy twong quan chan 1€ cua
cacso P, Q, K
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