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#i ncl ude <st di o. h> 
#i ncl ude <st dl i b. h> 
#i ncl ude <st r i ng. h> 
#i ncl ude <asser t . h> 
#i ncl ude <t i me. h> 
#def i ne NUM_I TEMS 228 
#def i ne NUM_TRANSACTI ON 88303 
#def i ne NO_NODE –1 
#def i ne ROOT –2 
 
st r uct  node{  
    i nt  i t em, count , dept h;  
    s t r uct  node * par ent , * chi l dr en;  
} ;  
s t r uct  t upl e{  
    i nt  count ;  
    i nt  i t ems[ NUM_I TEMS] ;  
} ;  
 
s t r uct  t upl e D[ NUM_TRANSACTI ON] ;  / *  Tr ansact i ons * /  
s t r uct  t upl e I ;      / *  I t emset s * /  
s t r uct  node Ck;      / *  Set  of  Candi dat e t upl e i n a t r ee f or m* /  
st r uct  node Lk;      / *  St  of  f r equent  t upl e i n a t r ee f or m* /  
st r uct  node * C[ NUM_TRANSACTI ON] ;  / *  Set s appear i ng i n a t r ansact i on * /  
i nt  k , M, num_i t ems, num_t r ansact i on, num_set s, C_si ze, mi nsup;  
f l oat  mi nconf ;  
i nt  i t emset [ NUM_I TEMS] ;  / *  Space f or  an i t em set  as an ar r ay * /  
 



/ *  t r aver ses a t r ee t o f i nd an i t em set  t hat  appear s i n t he gi ven t r ansact i on* /  
voi d t r aver se_t r ee( st r uct  node * n,  st r uct  t upl e * t ,  i nt  i ) {  
    i nt  j ;  
    i f ( n–>dept h<k) {   / *  i f  not  l eaf  node * /  
 f or ( j =i ; j <t –>count ; j ++)  / *  exhaust  chi l dr en of  Ck* /  
     i f ( n–>chi l dr en[ t –>i t ems[ j ] ] . i t em! =NO_NODE)  
  t r aver se_t r ee(  &( n–>chi l dr en[ t –>i t ems[ j ] ] ) ,  t ,  j ) ;  
    } el se     / *  l eaf  node * /   
 C[ C_si ze++] =n;   / *  Put  i t  i n C * /  
}  
voi d i ni t i al i ze_node( st r uct  node * par ent ,  i nt  i t em) {  
    i nt  i =0;  
    s t r uct  node * n=&( par ent –>chi l dr en[ i t em] ) ;  
    n–>i t em=i t em;  n–>count =0;  n–>dept h=par ent –>dept h+1;  
    asser t ( ( n–>chi l dr en=mal l oc( ( NUM_I TEMS+1) * s i zeof ( st r uct  node) ) ) ! =NULL) ;  
    f or ( i =0; i <NUM_I TEMS+1; i ++) {  
 n–>chi l dr en[ i ] . i t em=NO_NODE;  
 n–>chi l dr en[ i ] . par ent =n;  
    }  
}  
voi d i ni t i al i ze_r oot ( st r uct  node *  r oot ) {  
    i nt  i ;  
    r oot –>i t em=ROOT;  r oot –>dept h=0;  
    asser t ( ( r oot –>chi l dr en=mal l oc( ( NUM_I TEMS+1) * s i zeof ( st r uct  node) ) ) ! =NULL) ;  
    f or ( i =0; i <NUM_I TEMS+1; i ++) {  
 r oot –>chi l dr en[ i ] . i t em=NO_NODE;  
 r oot –>chi l dr en[ i ] . par ent =r oot ;  
    }  
}  
/ *  dest r oys a t r ee f r eei ng memor y * /  
voi d di spose_t r ee( st r uct  node * n) {  
    i nt  i =0;  
    f or ( i =0; i <NUM_I TEMS; i ++)  
 i f ( n–>chi l dr en[ i ] . i t em! =NO_NODE)  
     di spose_t r ee( &( n–>chi l dr en[ i ] ) ) ;  
    n–>i t em=NO_NODE;  
    f r ee( n–>chi l dr en) ;  
}  
/ *  r et ur ns an i t emset  t he gi ven node n r epr esent s * /  
voi d i t em_set ( st r uct  node * n,  i nt  * i t emset ) {  
    i nt  t emp[ NUM_I TEMS] , t emp_si ze=0, i ;  
    whi l e( n–>i t em! =ROOT) {  
 t emp[ t emp_si ze++] =n–>i t em;  
 n=n–>par ent ;  
    }  
    f or ( i =0; i <t emp_si ze; i ++)  
 i t emset [ i ] =t emp[ t emp_si ze–i –1] ;  
}  
 
/ *  ext r act s f r om Ck t he i t em set  t hat  has l ar ger  count  t han t he gi ven mi ni mum count  and 
put s i t  i nt o Lk* /   
voi d ext r act _common( st r uct  node * c,  st r uct  node * l ) {  
    i nt  i ;  
    i f ( c–>dept h==k) {  / *  I f  l eaf  node * /  
 i f ( c–>count >=mi nsup) {   / *  i f  c . count >=mi nsup,  copy t he node * /  
     i ni t i al i ze_node( l –>par ent , c–>i t em) ;  
     l –>count =c–>count ;  
 }  
    } el se   / *  ot her wi se,  exhaust  chi l dr en of  Ck and Lk * /  
 f or ( i =0; i <NUM_I TEMS+1; i ++)  
     i f ( c–>chi l dr en[ i ] . i t em! =NO_NODE)  
  ext r act _common( &( c–>chi l dr en[ i ] ) , &( l –>chi l dr en[ i ] ) ) ;  
}  
 
/ * 1)  concat enat i on phase* /  
voi d concat enat i on_phase( st r uct  node * C,  st r uct  node * L, i nt  dept h) {  
    i nt  i , j ;  
    i f ( L–>dept h==dept h–1) {  / *  node f or  pr ef i x_k–1( p) =pr ef i x_k–1( q)  * /  
 f or ( i =0; i <NUM_I TEMS+1; i ++) {   / *  f or  each p( k)  * /  
     i f ( L–>chi l dr en[ i ] . i t em! =NO_NODE) {  
  f or ( j =i +1; j <NUM_I TEMS+1; j ++) {    / *  f or  each q( k)  * /  



      i f ( L–>chi l dr en[ j ] . i t em! =NO_NODE) {  
   / *  4)  Let  c be ( k+1) –t upl e of  p f ol l owed by t he l ast  i t em of  q* /  
   / *  5)  Add c t o Ck+1; * /  
   i ni t i al i ze_node( &( C–>chi l dr en[ i ] ) , L–>chi l dr en[ j ] . i t em) ;  
   num_set s++;  
      }  
  }  
     }  
 }  
    / / Ot her wi se t r aver se f ur t her  downwar ds 
    } el se 
 f or ( i =0; i <NUM_I TEMS+1; i ++)  
     i f ( L–>chi l dr en[ i ] . i t em! =NO_NODE)  
  concat enat i on_phase( &( C–>chi l dr en[ i ] ) , &( L–>chi l dr en[ i ] ) , dept h) ;  
 
}  
/ *  7)  r emoval  phase of  unneccessar y t upl e* /  
voi d r emoval _phase( st r uct  node * C,  st r uct  node * L, i nt  dept h) {  
    i nt  i , j ;  
    s t r uct  node * n;  
    i f ( C–>dept h==dept h+1) {   / *  8)  For  each p i n Ck+1{  * /  
 s t r uct  node * n;  
 i nt  s [ NUM_I TEMS] ;  
 / *  9)  For   each k–t upl e s made by r emovi ng one i t em f r om p{  * /  
 i t em_set ( C, s) ;  
 f or ( i =0; i <dept h+1; i ++) {  
     n=L;  
     f or ( j =0; j <dept h+1; j ++) {  
  i f ( i ! =j ) {  
      / *  10)  I f  s  i s  not  i n Lk,  del et e p f r om Ck+1* /  
      i f ( n–>chi l dr en[ s[ j ] ] . i t em==NO_NODE) {  
   num_set s––;  
   C–>i t em=NO_NODE;  
   f r ee( C–>chi l dr en) ;  
   r et ur n;  
      } el se 
   n=&( n–>chi l dr en[ s[ j ] ] ) ;  
  }  
     }  
 }  
    } el se / *  Ot her wi se t r aver se f ur t her  downwar ds * /  
 f or ( i =0; i <NUM_I TEMS+1; i ++)  
     i f ( C–>chi l dr en[ i ] . i t em! =NO_NODE)  
  r emoval _phase( &( C–>chi l dr en[ i ] ) , L, dept h) ;  
}  
voi d apr i or i _gen( st r uct  node * C, st r uct  node * L, i nt  dept h) {  
    num_set s=0;  
    concat enat i on_phase( C, L, dept h) ;  
    r emoval _phase( C, L, dept h) ;  
}  
 
/ *  conf  cal cul at es a conf i dence l evel  f or  A>B by sup( A, B) / sup( A) * /  
f l oat  conf ( i nt  * ant , i nt  ant _si ze, i nt  * con,  i nt  con_si ze) {  
    i nt  sup_ac, sup_a, i =0, j =0;  
    s t r uct  node * t emp = &Lk;  
    whi l e( i +j <ant _si ze+con_si ze) {   / *  denomi nat or  sup( A)  * /  
 i f ( ( i <ant _si ze && ant [ i ] <con[ j ] )  | |  j  == con_si ze)  
     t emp=&( t emp–>chi l dr en[ ant [ i ++] ] ) ;  
 el se 
     t emp=&( t emp–>chi l dr en[ con[ j ++] ] ) ;  
    }  
    sup_ac=( * t emp) . count ;  
    t emp = &Lk;      / *  numer at or  sup( A, B)  * /  
    f or ( i =0; i <ant _si ze; i ++)  
 t emp=&( t emp–>chi l dr en[ ant [ i ] ] ) ;  
    sup_a=( * t emp) . count ;  
    r et ur n ( f l oat ) sup_ac/ sup_a;  / *  numer at or  /  denomi nat or  * /  
}  
 
/ *  v i s i t _cal cConf  t r aver ses a t r ee cal cul at i ng conf i dence l evel * /  
voi d v i s i t _conf ( i nt  * l k , i nt  l k_si ze, st r uct  node * hm1, i nt  m) {  



    i nt  i =0;  
    i f ( hm1–>dept h==m+1) {  / *  8)  f or  each h i n Hm+1 * /  
 i nt  j =0, h, ant _si ze=0, con_si ze=0, ant [ NUM_I TEMS] , con[ NUM_I TEMS] , conset [ NUM_I TEMS] ;  
 f l oat  conf i dence;  
 i t em_set ( hm1, conset ) ;  
 whi l e( ant _si ze+con_si ze<l k_si ze) {  
     i f ( l k[ i ] ! =conset [ j ] )  
  ant [ ant _si ze++] =l k[ i ] ;  
     el se{  
  con[ con_si ze++] =l k[ i ] ;  
  j ++;  
     }  
     i ++;  
 }  
 conf i dence=conf ( ant , ant _si ze, con, con_si ze) ;  / *  9)  conf =suppor t ( w) / suppor t ( w–h) ;  * /  
 i f ( conf i dence>=mi nconf ) {     / *  10)  i f ( conf >=mi nconf )  out put ( w–h –> h) ;  * /  
     pr i nt f ( " %f  |  " , conf i dence) ;  
     f or ( i =0; i <ant _si ze; i ++)  
  pr i nt f ( " %d " , ant [ i ] ) ;  
     pr i nt f ( " => " ) ;  
     f or ( i =0; i <con_si ze; i ++)  
  pr i nt f ( " %d " , con[ i ] ) ;  
     pr i nt f ( " \ n" ) ;  
 } el se{   / *  11)  Hm+1 = Hm+1 – h;  * /  
     hm1–>i t em=NO_NODE;  
     f r ee( hm1–>chi l dr en) ;  
 }  
    } el se 
 f or ( i =0; i <NUM_I TEMS+1; i ++)  
     i f ( hm1–>chi l dr en[ i ] . i t em! =NO_NODE)  
  v i s i t _conf ( l k , l k_si ze, &( hm1–>chi l dr en[ i ] ) , m) ;  
}  
 
voi d associ at i on_r ul es( st r uct  node * L) {  
    i nt  i , h, m;  
    i f ( L–>dept h>=2) {    / *  1)  f or ( k=2, . . . , M) {  * /  / *  2)  f or ( each f r equent  t upl e w i nLk) {  * /  
 f l oat  conf i dence;  
 i nt  ant [ NUM_I TEMS] , con[ 1] , ant _si ze, w[ NUM_I TEMS] ;  / *  ant –ant ecedent , con–consequence 
* /  
 s t r uct  node Hm;  
 i ni t i al i ze_r oot ( &Hm) ;  / * 3)  H1 = { h i n w |  conf ( w–h –> h)  >= mi nconf }  * /  
 i t em_set ( L, w) ;  
 f or ( h=0; h<L–>dept h; h++) {  
     ant _si ze=0;  
     f or ( i =0; i <L–>dept h; i ++) {  
  i f ( i ! =h)  
      ant [ ant _si ze++] =w[ i ] ;  
  el se 
      con[ 0] =w[ i ] ;  
     }  
     conf i dence=conf ( ant , ant _si ze, con, 1) ;  
     i f ( conf i dence>=mi nconf ) {  
  i ni t i al i ze_node( &Hm, con[ 0] ) ;  
  pr i nt f ( " %f  |  " , conf i dence) ;  
  f or ( i =0; i <ant _si ze; i ++)  
      pr i nt f ( " %d " , ant [ i ] ) ;  
         pr i nt f ( " => %d\ n" , con[ 0] ) ;  
     }  
 }  
 m=1;   / *  5)  m=1;  * /  
 whi l e( m<=L–>dept h–2) {   / *  6)  whi l e m <= k–2) {  * /  
     apr i or i _gen( &Hm, &Hm, m) ;  / *  7)  Hm+1 = apr i or i _gen( Hm) ;  * /  
     v i s i t _conf ( w, L–>dept h, &Hm, m) ;  / *  8–12 * /  
     m=m+1;   / *  13)  m=m+1;  * /  
 }  
 di spose_t r ee( &Hm) ;  
    }  
    f or ( i =0; i <NUM_I TEMS+1; i ++)  
 i f ( ( * L) . chi l dr en[ i ] . i t em! =NO_NODE)  
     associ at i on_r ul es( &( L–>chi l dr en[ i ] ) ) ;  
}  



 
voi d t upl e( st r uct  node * C, st r uct  t upl e * t ) {  
    C_si ze=0;  
    t r aver se_t r ee( C, t , 0) ;  
}  
 
/ *  apr i or i  f unct i on gener at es a set  of  f r equent  i t em t upl e * /  
voi d apr i or i ( ) {  
    i nt  i , j ;  
    i ni t i al i ze_r oot ( &Ck) ;  / * i ni t i al i z i ng t he r oot  of  Ck & Lk* /  
    i ni t i al i ze_r oot ( &Lk) ;      
     
    f or ( i =0; i <NUM_I TEMS; i ++)    / *  1)  C1: ={ ( i )  |  i  i n I } ; * /  
 i ni t i al i ze_node( &Ck, I . i t ems[ i ] ) ;  
    k=1;    / * 2)  k=1; * /  
    num_set s=1;  
    whi l e( num_set s>0) {   / * 3)  whi l e( Ck not  empt y) {  * /  
 s t r uct  t upl e * t ;                / / Tempor ar y t r ansact i on 
 st r uct  node * n;  
 i nt  c ;  
 f or ( i =0; i <num_t r ansact i on; i ++) {   / * 4)  f or  ( al l  t r ansact i ons t  i n D) {  * /  
     t =&( D[ i ] ) ;  
     t upl e( &Ck, t ) ;    / * 5) C=t upl e( Ck, t ) ; * /  
     f or ( c=0; c<C_si ze; c++)  / * ) 6 f or  ( al l  c<–C)  c. count ++; * /  
  C[ c] –>count ++;  
 }  
 ext r act _common( &Ck, &Lk) ;  / * 8)  Lk: ={ c i n Ck| c. count >=mi nsup} ;  * /  
 f pr i nt f ( st der r , " L[ %d]  gener at ed \ n" , k) ;  
 apr i or i _gen( &Ck, &Lk, k) ;  / * 9)  Apr i or i –Gen( Lk) ; * /  
 M=k; k=k+1    ; / * 10)  k++;  * /  
    }  
}  
 
i nt  mai n( i nt  ar gc, char  * ar gv[ ] ) {  
    i nt  i , j , num;  
    f l oat  sup=0. 5, pr obabi l i t y [ NUM_I TEMS] ;  
    char  l i ne[ 10001] , * buf f er ;  
    FI LE * f p = f open( " t r ansact i on. t xt " , " r " ) ;  
    f or ( i =0; i <NUM_I TEMS; i ++)  / *  I ni t i al i z i ng i t ems * /  
 I . i t ems[ i ] =i +1;  
    I . count =NUM_I TEMS;  
    f pr i nt f ( st der r , " I nput  ( Number  of  i t ems)  ( Number  of  t r ansact i ons)  : \ n" ) ;  
    scanf ( " %d %d" , &num_i t ems, &num_t r ansact i on) ;  
    sr and( ( unsi gned i nt ) t i me( NULL) ) ;  
    f or ( i =0; i <num_i t ems; i ++)  
 pr obabi l i t y [ i ] =0. 8* r and( ) / RAND_MAX;  
    f or ( i =0; i <num_t r ansact i on; i ++) {  
 D[ i ] . count =0;  
 num=r and( ) ;  
 f or ( j =0; j <num_i t ems; j ++) {  
     i f ( ( f l oat ) r and( ) / RAND_MAX<pr obabi l i t y [ j ]  && num>r and( ) ) {  
  D[ i ] . i t ems[ D[ i ] . count ++] =j +1;  
  f pr i nt f ( st der r , " %d " , j +1) ;  
     }  
 }  
 i f ( D[ i ] . count ==0) {  
  D[ i ] . i t ems[ D[ i ] . count ++] =r and( ) %num_i t ems+1;  
  f pr i nt f ( st der r , " %d " , j +1) ;  
 }  
 f pr i nt f ( st der r , " \ n" ) ;  
    }  
/ /     f pr i nt f ( st der r , " Tr ansact i ons\ n" ) ; / *  l oadi ng t r ansact i ons * /  
/ /     f or ( i =0; ( f get s( l i ne, 10000, f p) ! =NULL)  && ( i <NUM_TRANSACTI ON) ; i ++) {  
/ /  buf f er =st r t ok( l i ne, "  " ) ;  
/ /  whi l e( buf f er ! =NULL) {  
/ /      D[ i ] . i t ems[ D[ i ] . count ++] =at oi ( buf f er ) ;  
/ /      buf f er =st r t ok( NULL, "  " ) ;  
/ /  }  
/ /    }  
/ /     c l ose( f p) ;  
/ /     num_t r ansact i on=i ;  



    f pr i nt f ( st der r , " I nput  mi nsup :  " ) ;  
    scanf ( " %f " , &sup) ;  
    mi nsup=( i nt ) ( i * sup) ;  
    f pr i nt f ( st der r , " absol ut e mi nsup = %d\ n" , mi nsup) ;  
    apr i or i ( ) ;  
    f pr i nt f ( st der r , " I nput  mi nconf  :  " ) ;  
    scanf ( " %f " , &mi nconf ) ;  
    associ at i on_r ul es( &Lk) ;  
}  
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#i ncl ude <st di o. h> 
#i ncl ude <st dl i b. h> 
#i ncl ude <st r i ng. h> 
#def i ne NUM_TRANSACTI ON 88303 
 
st r uct  t upl e{  
    i nt  count , i t ems[ 500] ;  
} ;  
s t r uct  t upl e D[ NUM_TRANSACTI ON] ;        / * Tr ansact i ons* /  
i nt  num_t r ansact i on, num_ant , num_con, num_ant Ucon, sup_ant Ucon, sup_ant ;  
i nt  ant [ 10] , con[ 10] , ant Ucon[ 20] ;  
 
voi d l oad_t r ansact i ons( voi d) {  
    i nt  i ;  
    char  l i ne[ 10001] , * buf f er ;  
    FI LE * f p = f open( " t r ansact i on. t xt " , " r " ) ;  
    pr i nt f ( " Loadi ng t r ansact i ons. . . \ n" ) ;  
    f or ( i =0; ( f get s( l i ne, 10000, f p) ! =NULL)  && ( i <NUM_TRANSACTI ON) ; i ++) {  
 buf f er =st r t ok( l i ne, "  " ) ;  
 whi l e( buf f er ! =NULL) {  
     D[ i ] . i t ems[ D[ i ] . count ++] =at oi ( buf f er ) ;  
     buf f er =st r t ok( NULL, "  " ) ;  
 }  
    }  
    num_t r ansact i on=i ;  
}  
i nt  i ncl uded( st r uct  t upl e * t ,  i nt  * set , i nt  s i ze) {  
    i nt  i , j , f l ag=1, sub_f l ag;  
    f or ( i =0; i <si ze; i ++) {  / * Checks i f  t he set  i s i n t r ansact i on* /    
 sub_f l ag=set [ i ] <0;  
 f or ( j =0; j <( * t ) . count ; j ++)  
     i f ( abs( set [ i ] ) ==( * t ) . i t ems[ j ] )  
  sub_f l ag=set [ i ] >0;  
 i f ( ! sub_f l ag)  / *  i t em does not  exi st  * /  
     f l ag=0;  
    }  
    r et ur n f l ag;  / *  r et ur ns whet her  al l  t he i t ems exi t  or  not * /  
}  
i nt  cal c_suppor t ( i nt  * set ,  i nt  s i ze) {  
    i nt  sup=0, i ;  / *  Count s t he suppor t  of  t he gi ven set  * /  
    f or ( i =0; i <num_t r ansact i on; i ++)  
 i f ( i nc l uded( &( D[ i ] ) , set , s i ze) )  
     sup++;   
    r et ur n sup;  
}  
voi d show( i nt  ant Ucon_sup, i nt  ant _sup) {  
    pr i nt f ( " Suppor t  i s :  %d/ %d\ n" , ant Ucon_sup, ant _sup) ;  
    pr i nt f ( " Conf i dence l evel  i s  :  %f \ n" , ( f l oat ) ant Ucon_sup/ ant _sup) ;  
}   
voi d pr ocess_i nput ( voi d) {  
    char  l i ne[ 201] , * l et t er ;  
    i nt  i sAnt ;  
    num_ant =0;  num_con=0;  num_ant Ucon=0;  i sAnt =1;  
    pr i nt f ( " Pl ease i nput  t he r ul e :  " ) ;  
    f get s( l i ne, 200, st di n) ;  
    l et t er  = st r t ok( l i ne, "  " ) ;  
    i f ( * l et t er ==' \ n' )  / *  no i nput  exi t  * /  
 ex i t ( 0) ;  



    whi l e( l et t er ! =NULL) {  / *  r eadi ng i n i nput  * /  
 i f ( * l et t er ==' >' )  
     i sAnt =0;  
 el se i f ( i sAnt ) {  / *  i nt o ant ecedent  * /  
     ant [ num_ant ++] =at oi ( l et t er ) ;  
     ant Ucon[ num_ant Ucon++] =at oi ( l et t er ) ;  
 } el se           / *  i nt o consequence * /  
     ant Ucon[ num_ant Ucon++] =at oi ( l et t er ) ;  
 l et t er  = st r t ok( NULL, "  " ) ;  
    }  
    show( cal c_suppor t ( ant Ucon, num_ant Ucon) , cal c_suppor t ( ant , num_ant ) ) ;  
}  
i nt  mai n( voi d) {  
    l oad_t r ansact i ons( ) ;  
    whi l e( 1)  
 pr ocess_i nput ( ) ;  
    r et ur n 0;  
}  
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i nt  i , j , k , l , m, n, x, z, x, x1, x2, y1, y2, s, t , S;  
i nt  a[ 100] [ 100] ;  
i nt  col umn[ 100] [ 100] ;  
mai n( ) {  
scanf ( " %d %d" , &m, &n) ;  get char ( ) ;  
f or ( i =1; i <=m; i ++)  f or ( j =1; j <=n; j ++)  a[ i ] [ j ] =r andom( ) %100–50;  
f or ( i =1; i <=m; i ++) {  
  f or ( j =1; j <=n; j ++)  pr i nt f ( " %4d " , a[ i ] [ j ] ) ;  
  pr i nt f ( " \ n" ) ;  
}  
x1=0;  x2=0;  y1=0;  y2=0;  
S=–9999;  
f or ( z=1; z<=m; z++) {  
  f or ( i =1; i <=n; i ++) col umn[ z–1] [ i ] =0;  
  f or ( x=z; x<=m; x++) {  
    t =0;  s=–9999;  k=0;  l =0;  
    j =1;   
    f or ( i =1; i <=n; i ++) {  
      col umn[ x] [ i ] =col umn[ x–1] [ i ] +a[ x] [ i ] ;  
      t =t +col umn[ x] [ i ] ;  
      i f ( t >s) { s=t ;  k=i ;  l =j ; }  
      i f ( t <0) { t =0;  j =i +1; }  
    }  / *  i  * /  
    i f ( s>S) { S=s;  x1=x;  y1=k;  x2=z;  y2=l ; }   
/ /     pr i nt f ( " x1, y1, x2, y2 S %d %d %d %d %d\ n" ,  x1, y1, x2, y2, S) ;  
  }  / *  x  * /  
    pr i nt f ( " \ n" ) ;  
}  / *  z  * /  
pr i nt f ( " x1, y1, x2, y2 S %d %d %d %d %d\ n" ,  x1, y1, x2, y2, S) ;  
}  

�
���
��� ������
�
i nt  i , j , k , l , m, n, kmi n, x, z, x, x1, x2, y1, y2, s, t , S;  
i nt  mi n_pr ef i x ;  
i nt  a[ 100] [ 100] ;  
i nt  sum[ 100] [ 100] ;  
i nt  col umn[ 100] [ 100] ;  
mai n( ) {  
scanf ( " %d %d" , &m, &n) ;  get char ( ) ;  
f or ( i =1; i <=m; i ++)  f or ( j =1; j <=n; j ++)  a[ i ] [ j ] =r andom( ) %100–50;  
pr i nt f ( " or i gi nal  dat a\ n" ) ;  
f or ( i =1; i <=m; i ++) {  
  f or ( j =1; j <=n; j ++)  pr i nt f ( " %4d " , a[ i ] [ j ] ) ;  
  pr i nt f ( " \ n" ) ;  
}  
  f or ( j =1; j <=n; j ++) col umn[ 0] [ j ] =0;  



  f or ( i =1; i <=m; i ++) {  
    f or ( j =1; j <=n; j ++) {  
      col umn[ i ] [ j ] =col umn[ i –1] [ j ] +a[ i ] [ j ] ;  
      sum[ i ] [ j ] =sum[ i ] [ j –1] +col umn[ i ] [ j ] ;  
    }  / *  j  * /  
  }  / *  i  * /  
pr i nt f ( " pr ef i x  sum\ n" ) ;  
f or ( i =1; i <=m; i ++) {  
  f or ( j =1; j <=n; j ++)  pr i nt f ( " %4d " , sum[ i ] [ j ] ) ;  
  pr i nt f ( " \ n" ) ;  
}  
 
x1=0;  x2=0;  y1=0;  y2=0;  
S=–9999;  
f or ( z=1; z<=m; z++) {  
  f or ( i =1; i <=n; i ++) col umn[ z–1] [ i ] =0;  
  f or ( x=z; x<=m; x++) {  
    t =0;  s=–9999;  k=0;  l =0;  kmi n=0;  mi n_pr ef i x=0;  
    f or ( i =1; i <=n; i ++) {  
      t =sum[ x] [ i ] –sum[ z–1] [ i ] –mi n_pr ef i x ;  
      i f ( t >s) { s=t ;  k=kmi n;  l =i ; }  
      i f ( sum[ x] [ i ] –sum[ z–1] [ i ] <mi n_pr ef i x) { mi n_pr ef i x=sum[ x] [ i ] –sum[ z–1] [ i ] ;  
                                          kmi n=i ; }  
    }  / *  i  * /  
    i f ( s>S) { S=s;  x1=x;  y1=l ;  x2=z;  y2=k+1; }   
  }  / *  x  * /  
}  / *  z  * /  
pr i nt f ( " x1, y1, x2, y2 S = %d %d %d %d %d\ n" ,  x1, y1, x2, y2, S) ;  
}  
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