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 , !!!$, !#!$ % !&.   !! !!  '!" "# !"#!, $

 "%( !"#! " !"#!, #)!!!#   !$&## . !#!$!

"$!!#!"!!!$"!$#% # . $'*$'!!!$, ()"+!!#!

 , *#!"$ "%. *!, ,'*-% !!!$$#"%, $" !"#!'!&

!!!$,+.

" i ! !!  ,!" pia.dat, i = 1, 2, . . . , 5; !#  $%" “#"!#”, '

-: . C ." “stdout”, . pascal ." “output”. !% PC #, "&%$#"!#""

", *!.$"", "% !#( !'/&&#/&#(. 01, &##!"!"#:

  !##!0$21!#"),  ),'*%& 80  3, #),'*!""#) .

"%,$2& ! (comments). ('!!3!!$, '*/45#$$%&"%, ,$

!# !!#!!64!.

   "$" 4 5".   '*(, 6%"$$*$" !"#!))7  "%.

(%!!3!&%7,   !!&!+/ #$"$" 1 &!. . 1 &!8, # &!

 !!#!', $!'*#%&& 100 &. 9!,8# ', *# !!#! ' #

'#&.   !!#!&9 &', 6-!($.:/%. "%))"$%&, ).',

4*'*', 9,; !&,(#&. &'"&(+'"#). 0:.%"$';  

%"&%.
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  !"   #     !$ "! ! 0    .







l1,1 0 0
l2,1 l2,2 0
l3,1 l3,2 l3,3







!  #!  $ !!"   L %! !  L′
 " """$" ! $!

"#$. # A !  n × n  #!  , "#"!"   L "$ A = L × L′.

"  A = L × L′
  $   $.

!!!%%%""""""

!%""&%!& !#"", # !#"" ! '   #"# n, 0 < n < 6,

#'!!   n × n  #!  . !&'($ "    "!,   # ' "!

"( '!%, # "!( ))*  #*$!. #$  ""($"" 0, #'!%

""+#$.

!!!,,,""""""

 #  !#""+,!"   L  %, !!%-#! ,. %##$%-!,

""$..

!!!%%%""""""$$$...
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1.0 2.0 0.0

2.0 8.0 6.0

0.0 6.0 10.0

0

!!!,,,""""""$$$...

1.0 0.0 0.0

2.0 2.0 0.0

0.0 3.0 1.0
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      ax
mod n

      ,  ! ! ax mod n, ! a, x, " n   !!   . # !!,

ax
! x " a #$, (mod n) ! "" n $%!! . #" # x " a #$, # x

 %!!  &, ! " !!  !$! %&. !"&"#! # x " a #$!'

"! % ax
 %. ""&" "# x "(# 2 "$, !#$$)##$". %$) 

%*$' 1. "+ y  %' a. !#! x  &$$)'#'$)#&$". !$( $

), "# y  %,&. ( x  % $) %' 1, $ $( $! a. "! y = a100
'

), ! &")":

6 5 4 3 2 1 0
x 1 1 0 0 1 0 0
y a a2a = a3 a6 a12 a12a = a25 a50 a100

-"! ).'")%, / ! 6 ",&,  0! 2 "$"!'"! a100
#.

+ k "( x  $"$$) .  %**, 1""&"! ax mod n ! k − 1 ",&,

"#+ k − 1 "$". #!, (&! ,&% $"2#,  #! "&"" n $%!

! , ",!%"!.

!!!%%%$$$"""

!%$"3-%+##%$", (##%$"3-&"4  a, x, n. ## "$

"2#$$ 0, "(!%$"5"+. ("4   % 6$ 216.

!!!%%%$$$"""

!( ##%$".% ax mod n  %. &%#/&0!%$""7.

!!!%%%$$$""""""777

11 15 100

14 24 35

0

!!!%%%$$$""""""777

51

21
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     !     ,  !! !:  ! !!! ,   "#  !!" 

# ,  " ! "# ! ! $, "!!! "$   . %"#! %""  

! , !&'! #, (#"$. ) 258 &#: 258 + 852 = 1110, 1110 + 0111 = 1221. $

& 1221 & ! , $" !"$#!!!#$"!##%, $!  " %.

&"' #*+, &('$% 2 ' #"#$ !"# ! . %$!! !! 

,")&' #"-#$"# ! , ($)&"' -%!%"# $. ( &%!

+-)&*#$' .

$ #+!#!! !".      ($" !"# ! /$") # 

' .

"""###!!!   

"#! &',!$#! , )!$#!   !!! n. (# #$#! 0

#$% ! 0, $1$#!  %. &))!$#! $%2"# !  *& &$

231.

"""333!!!   

 ) #$#!      !:  ! ! ! "# !" $" !!%& 

! !!. "    # $,  ! %!&  !!!'.

   !!!!!!!!!!!!'''

123

2391

701

9521

0

      !!!!!!!!!'''

1 444

2 7557

1 808

6 229922
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   n    ! !: n! = 1 · 2 · · · · n.      "!  !!, " :

3! = 6, 5! = 120, 12! = 479001600. !""##$ "!"".  !   #!

 , %    $$%"!& ! & ", '#"!"'#!  .  !"!( 

  "'#: )!! !  ", (" )% ! &$ *". " ; 120 $%*

(3, 1, 1) "!, !! 120 = (23)(3)(5). +# " 495 $%* (0, 2, 1, 0, 1) "!, !!

495 = (20)(32)(5)(70)(11)

$  ' ! n, ,-+% !   ""! n!  ".

###!!!###!!!

#!#!,. /!!$#!, $!!$#!,. %   n. !% %#!&

%"" 0, "!#!#!-#%. $%    "".# 216.

###+++###!!!

"$ !!$#!-+ n!  ", % !   ""!. %#"'#0#+#!#

#.

###!!!###!!!######

5

10

13

0

###+++###!!!######

5! = 3 1 1

10! = 8 4 2 1

13! = 10 5 2 1 1 1
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  3n   ! !! ! ""# n ! ,    3   !. #" ! !"

 !  ,   $!"##! !%"& !!!#!$ %&'. !!!!$, " 

3n ( !# n ! , & n ! &' ! ! !")! %"!*.

   """!!!!!!

 "!"+&"'"""!!,  """!!,!!-!" n  ", !#%! n (

$ ! !!##,  (+& 3 !-!", .% !! !. !&!"""!!/&!

# 0, %0 "!!1$'. #$ 0 < n < 10000, 2 !! ! 3" 100000.

   &&&!!!!!!

  !"""!!)& n ! &' ! ! !")!!* %. ###$$*

 &!! 4.

   """!!!!!!   444

2

3 1 6

11 9 7

2

1 2 3

4 5 6

0

   &&&!!!!!!   444

5

2
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