
.  1.         n-  1 2( , , ... , )nx x x ,   
   ,     

1 1 2 2 ,n nA x A x A x B. . .

      1 2, , , nA A A. . .       B.

    .            

numSolEq(A[1...n]: array of int, B: int): int
    ( )nB           ( )nB   .

      ( 2 3 5 )A  ; ;      B  =     9. 

        ( )B  .  
    . 

:

numSolEq(A[1...n]: array of int, B: int): int
dyn[1...n][0...B]: array of int
for n~  0 to n do
  dyn[n~][   0   ]  1
for B~  1 to B do
  dyn[   0   ][B~]  0
for n~  1 to n do
  for B~  1 to B do
    if А[n~] > B~
      dyn[n~][B~]  dyn[n~- 1][B~]
    else
      dyn[n~][B~]  dyn[n~- 1][B~] + dyn[n~][B~- А[n~]]
return  dyn[  n    ][  B   ]

       :  
  1 1 2 2 n nA x A x A x B. . .     
   — ,   0nx  (       ),

 ,   0nx  (  , . .    
 1 1 2 2 n nA x A x A y B A. . .     ,

      1ny x ).

ДИНАМИЧНО   ПРОГРАМИРАНЕ



        ( 2 ; 3 ; 5 )A  и B  =    9:

dyn B~ = 0 B~ = 1 B~ = 2 B~ = 3 B~ = 4 B~ = 5 B~ = 6 B~ = 7 B~ = 8 B~ = 9

n~ = 0 1 0 0 0 0 0 0 0 0 0

n~ = 1 1 0 1 0 1 0 1 0 1 0

n~ = 2 1 0 1 1 1 1 2 1 2 2

n~ = 3 1 0 1 1 1 2 2 2 3 3

     dyn[n~][B~]              

1 1 2 2A x A x A. . . n~  x n~  = B~       .

         dyn[n][B],      dyn[3][9],     
    .       1 2 32 3 5 9x x x

            .

      ,      
    .

numSolEq(A[1...n]: array of int, B: int): int
dyn[0...B]: array of int
dyn[   0   ]  1
for B~  1 to B do
  dyn[B~]  0
for n~  1 to n do
  for B~  А[n~] to B do
    dyn[B~]  dyn[B~] + dyn[B~- А[n~]]
return  dyn[  B   ]

     ( )nB   -  ,  

  .       :

      ,    - ,

    -   .



.  2.             A[1...n],    B[1...n]      C[1...n].
  -           n  ,     

    ,            :
1)    k-        A[k],   B[k]    C[k];
2)                          
       (     k-      A[k],     (k+1)-   
             B[k+1],      C[k+1],          A[k+1] ).

    .            

maxSum(A[1...n], B[1...n], C[1...n]: arrays of int): int
    ( )n          ( )n   .

     
( 2 3 5 1 8 7 6 )
( 6 9 8 0 5 9 7 )
( 4 1 2 8 4 2 5 )

A
B
C

; ; ; ; ; ; ;
; ; ; ; ; ; ;
; ; ; ; ; ; .

        .
    . 

:

maxSum(A[1...n], B[1...n], C[1...n]: arrays of int): int
dyn['A'...'C'][1...n]: array of int
dyn['A'][   1   ]  A[   1   ]
dyn['B'][   1   ]  B[   1   ]
dyn['C'][   1   ]  C[   1   ]
for n~  2 to n do
  dyn['A'][n~]  A[n~] + max(dyn['B'][n~-1], dyn['C'][n~-1])
  dyn['B'][n~]  B[n~] + max(dyn['C'][n~-1], dyn['A'][n~-1])
  dyn['C'][n~]  C[n~] + max(dyn['A'][n~-1], dyn['B'][n~-1])
return max(dyn['A'][   n    ], dyn['B'][   n    ], dyn['C'][   n    ])

     dyn[X][n~]    -         
n~   ,                  X .



      
( 2 3 5 1 8 7 6 )
( 6 9 8 0 5 9 7 )
( 4 1 2 8 4 2 5 )

A
B
C

; ; ; ; ; ; ;
; ; ; ; ; ; ;
; ; ; ; ; ; :

dyn n~ = 1 n~ = 2 n~ = 3 n~ = 4 n~ = 5 n~ = 6 n~ = 7

'A' 2 9 18 18 34 38 49

'B' 6 13 17 18 31 43 45

'C' 4 7 15 26 22 36 48

O     -     ,  49.
  -  ,        

 .         ,  
          
 -        . 

 -           ,
  (    ),     
       :

       C[1]+ B[2]+ A[3]+ C[4]+ A[5]+ B[6]+ A[7]  =
      =  4   +    9    +     5    +     8    +     8    +     9    +     6        =    49 .

   (     )   ,  
      (      ).

maxSum(A[1...n], B[1...n], C[1...n]: arrays of int): int
oldMaxA  A[   1   ]
oldMaxB  B[   1   ]
oldMaxC  C[   1   ]
for n~  2 to n do
  newMaxA  A[n~] + max(oldMaxB , oldMaxC )
  newMaxB  B[n~] + max(oldMaxC , oldMaxA )
  newMaxC  C[n~] + max(oldMaxA , oldMaxB )
  oldMaxA  newMaxA
  oldMaxB  newMaxB
  oldMaxC  newMaxC
return max(newMaxA , newMaxB , newMaxC )



. 3.    { a ,  b ,  c }     
:

 

a b c

a b c b
b b a a
c c c a

    S[1...n],     a,  b    c.   S  
 ,      ,   S        a ?

    S  =  a b c  a b    :  ( a b )  (  ( c a ) b )  =  c ( c b )  =  c c  =  a.
     S  =  a b b     :  ( a b )  b  =  c b  =  c ;    a ( b b )   =     a a  =   b .

    .            
isA(S[1...n]: array of char): bool
    3( )n ,             CYK.

         S  =  b c a a b.

       CYK.    
      . 

:    (     ), 
,        a       :

A    a
B    b
C    c
A    BB
A    BC
A    CC
B    AA
B    AC
B    BA
C    AB
C    CA
C    CB

   A .      
.        .



      CYK,       .

isA(S[1...n]: array of char): bool
dyn[1...n][1...n]['a','b','c']: array of bool
for i  1 to n do
  for j  i to n do
    dyn[   i   ][   j   ]['a']  false
    dyn[   i   ][   j   ]['b']  false
    dyn[   i   ][   j   ]['c']  false
for i  1 to n do
  dyn[   i   ][   i   ][ S[   i   ] ]  true
for L  2 to n do
  for i  1 to n + 1 - L do
    j  i + L - 1
    // разцепваме S[i...j] на всички възможни места:
    // S[i...k] и S[k + 1...j]
    for k  i to j - 1 do
      // таɛлицата за ɭмножение
      for p  'a' to 'c' do
        for q  'a' to 'c' do
          if dyn[   i   ][   k   ][  p   ] and dyn[   k + 1   ][   j   ][  q   ]
            dyn[   i   ][   j   ][  p  q   ]  true
return dyn[   1    ][    n     ]['a']

  ,     dyn[     i     ][   j    ][   p    ]  =  true      S[     i  . . .  j     ]
         p ,     p          a,  b    c.

         S  =  b c a a b :

dyn  j  =  1  j  =  2   j  =  3   j  =  4  j  =  5

 i  =  1 b a b ,  a a ,  c  ,  b a ,  b  ,  c

 i  =  2 c c c c ,  a

 i  =  3 a b b ,  a

 i  =  4 a c

 i  =  5 b



          .

        a,    

 ,      S     a.        

       ,   

    true       ,   

  .    ,      

       dyn[   i   ][   j   ][  p  q   ]           

  dyn[   i   ][   k   ][  p   ]       dyn[   k + 1   ][   j   ][  q   ] .

    ,      ,

           dyn[   1   ][   n   ]['a'] .

            dyn[   1   ][   5   ]['a']

dyn[   1   ][   1   ]['b'] dyn[   2   ][   5   ]['c']

              dyn[   2   ][   2   ]['c']          dyn[   3   ][   5   ]['b']

              dyn[   3   ][   3   ]['a']          dyn[   4   ][   5   ]['c']

              dyn[   4   ][   4   ]['a']          dyn[   5   ][   5   ]['b']

        :   S  =  b( c ( a( a b))).

,    S  =  b( c ( a( a b)))  =  b( c ( a c ))  =  b( c b)  =  b  c    =  a .



. 4.    n-  ,     1, 2  3
    ?

—   1,    ,     2.
—   2,    ,          1    3.
—   3,    ,          2    3.

    .            
cnt(n: positive integer): positive integer
    ( )n           ( )n .

       n  =  6.

      
   .    

.

:     :  dyn[i][j]
    j-      i,   
      .

cnt(n: positive integer): positive integer
dyn[1...3][1...n]: array of integer
for i  1 to 3 do
  dyn[i][1]  1  // има три едноцифрени числа — 1, 2, 3
for j  2 to n do
  dyn[1][j]  dyn[2][j - 1]
  dyn[2][j]  dyn[1][j - 1] +  dyn[3][j - 1]
  dyn[3][j]  dyn[2][j - 1] +  dyn[3][j - 1]
return dyn[1][n] +  dyn[2][n] +  dyn[3][n]

        n  =  6:

dyn  j  =  1  j  =  2   j  =  3   j  =  4  j  =  5  j  =  6

i  =  1 1 1 2 3 6 10

i  =  2 1 2 3 6 10 19

i  =  3 1 2 4 7 13 23

    10 + 19 + 23  =  52   ,     .



     ,    
      :

cnt(n: positive integer): positive integer
old1, old2, old3, new1, new2, new3: integer
old1  1
old2  1
old3  1
for j  2 to n do
  new1  old2
  new2  old1 +  old3
  new3  old2 +  old3
  old1  new1
  old2  new2
  old3  new3
return new1 + new2 + new3


