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Suggesting the Necessity of an Effective Algorithm using Data on

Online Judge System

Abstract: The use of efficient algorithms is important in software development. However, it is not neces-
sarily true in practice. In this paper, we pursue a method that automatically suggests an efficient algorithm
for user’s source code when such an algorithm is available. In this work, we divide the problem into three
sub-problems: 1. Detecting inefficient algorithms in user’s source code; 2. Choosing an appropriate algorithm
for detected inefficient algorithm; 3. Suggesting an efficient source code that can be adapted to user’s source
code easily. In this paper, we formulate this problem as a binary classification problem of the efficiency and
tackle it with a machine learning method based on submitted source code on an online judge system.
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IZXDHET B 2 (H AR 2 KRG 7.

WIZ, BEIT —ZOFMIZOVWTRERRSL, 51V
Vyy IVAT A LOREREHELZHESY —A32—FD
55, DR EHHIE 0%D T — AT OK LHEINT
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B0 GEHHEIZOWTIZ A2 Hi2IR), Bhr o HEE
TR Z BB L TWE Y — 23— RE2IERK2 7 LT
A b, EfREPN100%TH L LRV —AT— RENRNE
BTN TY AL U, ERUZ. EHREZRTILITY XA
EUTHHATABICIEMROELM2ERT 501, HIZHE
RV — T2 8% AT H %5 REREHEZ I ThRn
V—2Aa2—REHT—RIZEDRNEZDTHS. 0P
I TRREHDLZ T 2HB L LT C++ T ENT W
5 —Aa—RDAERGE LTz, fERELTESNZH
fifi 7 — X OIEHAER 4 1TRT.

AHITIE, 2.2 HiOREENE%Z £2% (2 N-gram IDF O &
FREEL L TOVAT s v 7ERBTHEEIToZED
ER—ATA4VEE, RICARTHBEZHVWTO YR
T4y 0 THEE2IT>-bDEREBEFHEEL, Th
FN 5-fold DR ZEMGECTHRER G L 72, £z, BYR
T4 v 7RO EAMEIZIE L2 ERI{EZ W, ERIE NS
A—=RAX=05,U7. FHTSZY—Z23— NZx UL
HME LT, aAY 7Y MEADERE - #include XD FR
% - #define ¥ 7 0 DEH 2175 7.

6.1.2 RRFEREER

ARIEHTIE, 6.1.1 HTRARZZRETEREZIT-> KR 2
AL AERIE 30 T OB OR T, £5ITRT. R—
ATA VFFEIZH U TIREFEN DTS W EEE S
REVYD/HEREEEZRLTWED, FEAIZD SR
MPolz., WINOEREFE T —RIIB T2 0HEEIX
100%TH 722 b, FRF—RZANDF—N=T 1 v
Tq VT HITEDB.

ZIT, EBRTO IS AIBITAEED Y — Rl & EE
L7z ED, ThENDOFEIZBEWTEHADMED K E
WEMEEKG KTITRT. R=AF4 VFEIZBWT
LIRETFEIIBVWTH, DFIZH\WT N-gram IDF Hi &
PIEFIZAEMERLTVWDEZ b2 s, HETRE
&, R=ZA5 1 FETIE Mdijkstrar] &5 2-gram ¥
DEENTH 2D, —HREFETIT LA 10 428
LTWARWETHS., ZOD 2-gram i, V—AI— KD
ldijkstra(r )] &5, MEXHTHHAE LD HEERT
B v Z518E U7z dijkstra BEEOFOH UICHY T 5.
— R AUIRIRMK R 7L TV XL &R B AR R R R
THBHH, £ 1ITRT & S1T dijkstra 121 2 D OFEEHA
TFEL, Zae—72MAL %\ dijkstra iIkDHE IZ51%
BTV TV ZALEESZLIETERY. TOH -k —
7" (C+4 Tl priority_queue 2> 7 F28) OFEE2EE
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xR 4 BT —XDER
3 HE fifi%
RN T VTY XL | 166 24.9%  TLE 2D IEMR 50%0 E
BRI 7L T Y XL 501 75.1%  Accepted
x5 EEER
Fik EEAE CPEANNRE  BE - e EE R
R—AS5A Y 69.75% 81.72% 80.30% - 83.46% 0.0073
REFE 69.80% 82.01% 80.45% - 83.31% 0.0078

K6 N—2AF7A VFEIZBEWTHOEIZER 2 E A7 10 4

Rz 17 fiE FRE
N-gram if update -0.936
N-gram 1 break 0.631
N-gram min ¢ 0.609
N-gram i push back 0.516
N-gram cs -0.512
N-gram rscanfddd 0.483
N-gram dijkstra r -0.433
N-gram que empty -0.430
N-gram edgeegv -0.411
N-gram push r -0.407

xR 7T EEFHRIBOVTHEICAEM RRNEE EAL 10 4 7

REo 17 i FREL
N-gram if update -0.900
N-gram 1 break 0.618
N-gram min ¢ 0.606
N-gram cs -0.515
N-gram i push back 0.501
variable priority queue p 0.494
N-gram rscanfd dd 0.463
N-gram que empty -0.408
N-gram top pq -0.393
N-gram push r -0.390

® 8 ~N—274 VFHIZBY 3R

Label
IR | KR
Predict E YR 19 5
RS 16 93

xR 9 REFHEIIB2ERITH

Label
FERNRA | BRI
Prodict FERNR M 19 6
PESD) 16 92

ARE R B REFIRICB W TIE Tdijkstrar] £\ 2-gram A*
EAT 10 BHIZ8H L ARW T I E YRR EE A 5.
WIZ, EERTO T T LMIBTBEED Y — Pz EE L

e Eo, RFEfTHZRS,

*9ITRT.

IS DEFAFINIMRFE USSR L 2o TWBE D, RN—
AT VFETEHELLMEBHTHS ENHETETWE L
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T—A%, RETFERTIIIFRNTHL LML TWEZ
EWPNB. LAFIZ, #4756V —23— KO—%2R T
35,

using namespace std;

typedef long int 11;

typedef pair<int ,int> P;

long

typedef vector<int> vij
in() { int x;

return x;}

inline int

scanf (7%d” ,&x) ;

inline void priv(vi& a) { for(int i = 0; i < (
int)(a).size(); ++i) printf("%d%c” ,a[i],i
==(int)(a).size()—1?'\n’:" ’);}
const int MX = 100005, INF = 1000010000;
const 11 LINF = 1000000000000000000 11 ;
const double eps = 1e—10;
const int di[] = {-1,0,1,0}, dj[] =
{0,-1,0,1};
struct Dijk {
typedef int TT;
struct dat {
TT d; int v;
bool operator <(const dat& a)const{return d
>a.d;}
Fi
int n;
vector< vector<dat> > to;
Dijk (int n):n(n),to(n){}
void add(int a, int b, TT c) {
to[a].push_back((dat){c,b});
}
vector<I'T> dist; vi pre;
void solve(int sv) {
dist = vector<IT>(n,INF); pre = vi(n,—1);

priority_queue<dat> q;
dist [sv] = 0;
q.push ((dat){0,sv});

HEHITREEF 2~13THICR O S, BAKET (typedef
<rnu) %, BHEET (inline ¥ 2 8) %, const E#fiT
Thd. ZOREFOZHL, HIZIX217HD ltypedef
ling long int 1I;] T&»HIX long long int BOEK % ES T
5 BT long long int & AJITBMRODIZNEANTEIL
CTRBOMAEEZEHT LI N5, ZOEBWZ
BRI L0, FiiE e U TANkK long long int &\ 5
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PHEHRE UTHBETES XTI E WS RAOMAE S
TLES. Z0Zehs, KV—A3— D& S REHHE
RBZHVONZEDNR AL LTE R ON5E, &
EFIEICBWTEMEI N HEENEL < @nTunine
BEMEDE 2 5D, REETI, define ¥ 71z oW Tk
KISEATH B D, typedef 72 EDEHIZ DWW TIXRI IS
TH5. Zhid, BHROEHDZDIZIX CH+Y —Aa—
RIS 2 EHE A SR IT AL S I B L 72 5 720D TH 5.

7. BHYIC

ARTIE, $hREZ T LT X LEEOHERE &\ S RE
%, ERIBERFEIZSEIL, TOE—HTHEANY —
23— RHDIEFMRA LTIV IT) X ADEEDOML 217 -
oo AVIA VI Yy IVVATLAADY — A — R 2B
T—=R, ANV —=A3— NOXFHNREE & OREEIEE
WERBEL L0 YA T v Z7RCE D SEEIT -7
FES, 9 82% D RS IE TIEHE TN TV XL DA K
BHRCTER, /2, RN THS HESINZY —A
I—-FDS 5 70%IE, EBIZIEHRNZ 7V Ah%
AWZY —2a3—-RNThsLELLHEI NS, —HED
¥ 30%DY —A3—RTlX, RIRWETILITY ZL%EHN
TWAIZEELS TIENRNTH B &> THRESI -,
£6, RTICRULIZAYGREE-EoEIZLD, X
TFHETRALUEZ, S23NAEROMIZET 2HEENE
MTHDIEPHRTE-. I oRIEER LXK, B4
fRE T (typedef ¥ 27 1) PEBHEET (inline ¥ 27 1) 7%
CIZ kB EHUTHIET AL, REHEOHL HIED X 5705
TRPBETHDeEZLND.

—F, AHEOEAMNRENTH S, T—HF~DORRHK
BTN D) RNEERHEFED 2121%, R U 7238 Rk 72
TNTY XL T B, SIRART I TY X LDOER,
BXOMKWZT NI AL 2—FDDY —Aa—=R
IDEWBIZEE L THRRE WD 2 DOEEREINTH D,
AfEzimtg e UThl S EICm O MO s E H 5. &
DR TV T X LOERD72DI21E, RN TH
LEYHEZINZY —AT=FBREDIS> BT NVT) X L%
FRALTWEO22HHTEE WS HAPREETHD L EX
SNb. F7-, RN ETILITY XL 2B L TIRETS
7=DIZiE, FERHTHL LHEINEZY —ZAT— FHhD
LA Y, L O EMABRIZ OV T o %
TORERDLEEZOSNS. MAT, AEMTIOMAL
ANV — A3 — NhOIEFRNRT IV TV XL DOEREDM
ZEA L T, dijkstra JEASD 7L TV X L~ 5
GARDSHOMEL 725, £/, X5 EDENN
X, ANV —A3— KD typedef ¥ 7 072 217 K 2 &l
JPEDEFHIZ & 2 0 HNEE - BEROE EAGEETH B.
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EIE

FUVIAVIY I IVATLADT—RERFELTTE 5
Tz, BREHEKRT JEER B _EEBUZ IR £ 7.
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