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31- This Language is often credited with being the first compiled high-level language.
1) FORTRAN 2) ASSEMBLY 3) BCPL 4) BASIC
32- This first formal meeting on the subject of a common language for business applications that was sponsored
by the department of defence. This language later named ..... .
1) PROLOG 2) LISP 3) FLOWMATIC 4) COBOL
33- Consider the following instructions :
int   T   ,    X  ,    Y  ;
X = T;
T = Y;
Y = X;
What do the above instructions finally perform?
1) The values of X and Y are exchanged. 2) The values of T and Y are exchanged.
3) The T variable is stored in Y. 4) The X variable is saved in Y.
34- Which packet switched technology provide the highest speed connections among computers? For example it
can spans a small area like a single building or a small campus.
1) WAN 2) Sattelite communication
3) LAN 4) Local Internet system
35- Which layer of the ISO reference model provides end-to-end reliability by having the destination host
communicate with the source host.
1) Application 2) Data Link 3) Transport 4) Network
36- The protocol used to transfer web documents from a server to a browser.
1) ASP 2) HTTP 3) HTML 4) TCP/IP
37- A disadvantage with unstructured programming is it produces a spaghetti program code due to usage of
infamous ..... statements.
1) switch 2) case 3) functional 4) goto
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38- In procedural programming, the ......... is responsible to pass data to the individual calls, the data is processed
by the procedures, and once the program has finished, the resulting data is presented.
1) main program 2) subprogram 3) routine 4) function
39- Which option is a measure of the rate of data transmission equal to 220 bits per second?
1) Mbps 2) Gbps 3) Kbps 4) Mcps
40- An input device used to read the information represented by holes in a punch card in order to transmit it to
the memory of the computer.
1) Cartridge device 2) Cassette device 3) Card Reader 4) Tape Recorder
41- A program used to convert a source program of a high-level language into machine code.
1) Interpreter 2) compiler 3) Simulator 4) Assembler
42- A straightforward sequence of steps or instructions to solve a problem.
1) Mechanism 2) Organism 3) Paradigm 4) Algorithm
43- A device made from a hard material and are of two kinds : moving - head and fixed-head used to store data.
1) Hard Drive 2) Optical Drive 3) Hard Disk 4) Compact Disk
44- When any part of a computer system operates independently of the central processing unit, it is said to be .....
1) passive 2) off - line 3) on - line 4) concurrent
45- A system program which controls the central processing unit, the input, the output and the secondary
memory devices.
1) Operating systems 2) Simulation systems 3) Translator systems 4) Application systems
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writeln (CHR (SUCC (PRED (ORD (UPCASE ('a')))))) ; �
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var   A: Array [0..2, 2..3, 3..4] of integer; �
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function A(m , n : integer) : integer;
begin
       if m = 0 then
        A := n + 1
   else  if  n =0   then
       A :=  A(m-1 , 1)
   else
       A := A(m-1 , A(m, n-1));
end; �

� 3��Ñ 4��Ð 2��Ï 1��Î
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function  gcd (u, v : integer) : integer;
    var t : integer;
 begin
     while  v < > 0  do
      begin
          ...
      end;
   gcd := u;
end;
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�  u := v; v := t; t := u  mod v;��Ï t := v mod u; u := v; v := t; ��Î
�  t := u  mod v;  u := v;  v := t;��Ñ u := v ; v := t ; t := v  mod u; ��Ð

� ��b�À#�z¿±�¶¯Z³z]�¾kÂzs�ºÓÎ
program test;
var  f : text;
     ch : char;
begin
    Assign (F,  'text');
     Reset (F);
     While  not EOF (F) do
       begin
           Read (F, ch);
           Write (ch);
       end;
     write (ch);
end.

� ��®º�¾¯�ÜZ#�À¡�±¦�~��¾«Zs��s�¦¿�Á¦z°·�¶]�text�ª¿Z��©Z¿ºdp¯��Î
� ��®º�¾¯�ÜZ#�text�ª¿Z��©Z¿ºdp¯��Ï
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� ��®º�¾¯�ÜZ#�Å¦®vl¯�À¡�±¦�~��text�ª¿Z��zd§¦°Z§�²¿zs¡�Â�®º�¾¯�ÜZ#�text�ª¿Z��©Z¿ºdp¯��Ñ

� ��b�À#�z¿±�¶¯Z³z]�¾kÂzs�ºÓÏ
program sample;
    var i : integer;
    procedure proc1;
    var i : integer ;
       procedure proc2;
         begin
            i := i+2;
         end;
      begin
           i := 0;
           proc2;
          writeln(i);
    end;
  procedure proc3;
  procedure proc4;
      vart i : integer;
         begin
             i := 4;
         end;
begin
    i := i+3;
    writeln(i);
    proc4;
    writeln(i);
    end;
begin
    i :=12;
      proc1;
      writeln(i);
     proc3;
  end.
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� Õ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� �b�¦°�¶]��#�±¦���b�À#�z¿±�¶¯Z³z]�¾kÂzs�ºÓÐ
program test;
    var p,q : ^integer;
    begin
       new (p);
        p^ := 5;
        new(q) ;
       q^ := 8;
      dispose(p);
       p := q;
      new(q);
      q^:= 6;
     writeln (p^, q^);
end. �

� 6   5��Ñ 5   6��Ð 8    6��Ï  6    8�Î
� ��v·®¾¯�¿Zl³¦�¾¬°��¶#�z¿±��]Zc�ºÓÑ

int  func (int a,  int b)
    {
      if  (b = = 1)
          return   a;
    else
         return (func(a, b-1) * a);
}

� ��v´§¾¯�®À�¤c�b�z]�¦°�a��Ñ ��v³Z�°¾¯�b�À¦ºc�¶]�¦°�a��Ð ��v´§¾¯�§z��b�°®�¦°�a��Ï ��v´§¾¯��°k�b�Z]�¦°�a��Î
� ��b�À#�z¿±�¶¯Z³z]�¾kÂzs�ºÓÒ

void  main (void)
    {
      int  k , n, sum;
      n = 5;
      sum = 0;
     for (k=1;  k <= n;  k++)
         sum + =  k * k ;
  printf("%d", sum);
}

� 55��Ñ 30��Ð 15��Ï 10��Î
� ��b�¦�¿¦v§�z¿±�¶¯Z³z]�Ä¦zk¦�ª�Zo�ºÓÓ

#include  < stdio.h>
void main( )
   {
      int  a,b = 0;
      static  int c[10] = {1,2,3,4,5,6,7,8,9,10};
      for (a=0; a < 10; ++a)
         if (c[a] =5)  b+ = c[a];
      printf("%d" , b);
   }

� ��®º�¾¯�ÜZ#�5�®v���Ï ��®º�¾¯�ÜZ#�50�®v���Î
� ��®zÀ-¾¯�Z�s�z¬¿Z�¯Z§��Ñ ��®º�¾¯�ÜZ#�b�¦�55�z]¦z]�¶§�®¦v�¦�¶°·�¸º°l¯��Ð

� ��b�¦�Z´�¯�¶#�¶]�main(void )�©°Z^��C�ÀZ]±�°®�¾¬�¦��]Zc�À¦º´���¿z�c�°®�ºÓÔ
� ��v³¦®z-¾°³z]�¦°�Äzd¯¦°Z��Â�®z¿x�¾°³�Ä®Â°Â�À¦º´��¶]�¦°�Äzd¯¦°Z��"À·�¾¬�¦��]Zc��Î

� ��v³¦®z-¾¯z]�int�¸º³�±¦�Äzd¯¦°Z��"À·�Â�®z¿x�¾°³�Ä®Â°Â�À¦º´��¶]�¦°�Äzd¯¦°Z��"À·�¾¬�¦��]Zc��Ï
� ��v³¦®z-¾°³z]�Äzd¯¦°Z��"À·�Â�®z¿x�¾¯�int�¸º³�±¦�Äzd¯¦°Z��¾¬�¦��]Zc��Ð

� ��b�À³��¿z�c�ª]Z£�Áv��Á®¦®�ÀZ�³�©°º��¶]�¾¬�¦��]Zc��Ñ
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� Ö�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� ��b�¦�¿¦v§�b�°¦v¤¯�z¿±�¶¯Z³z]�¶]�¶kºc�Z]�ºÓÕ
main( )
{  
    int   a,b = 0;
    static    int  c[10] = {1,2,3,4,5,6,7,8,9,10};
    for (a=0; a<10; ++a)
      if (*(c+a)%2 = = 1)      b+ = * (c+a);
}

� 25��Ñ 1��Ð 10��Ï 30��Î
� ��b�À#�z¿±�¶¯Z³z]�¾kÂzs��ºÓÖ

# include   <stdio.h>
int  whatIsThis (int [  ],  int);
int   main ( )
{  
   const  int arraysize = 10;
   int  a[arraysize] = {1,2,3,4,5,6,7,8,9,10};  
   int   result = whatIsThis (a, arraysize);
   printf("%d", result);
   return 0;
 }
 int whatIsThis (int b[ ], int size)
   }
    if (size = = 1)
        return   b[0];
   else
      return  b[size-1] + whatIsThis (b, size - 1);
  }

� 200��Ñ 55��Ð 100��Ï 10��Î
� ��v·®¾¯�¿Zl³¦�¾¬°��¶#�z¿±�¶¯Z³z]�ºÔÍ

#include  <stdio.h>
void  mystery (char*,  const  char*);
int  main( )
  {
      char  string1 [80], string2[80];
      printf("\n   Enter  two strings:");
      scanf ("%s   %s", string1 , string2);
      mystery(string1, string2);
      printf("%s", string1);
     return 0;
    }
  void  mystery (char * S1, const  char * S2);
   {
     while (*S1  !=  '\0')
              ++S1;
     for (; * S1 = * S2; S1 ++, S2++);
}

� ��v´§¾¯�ÜZ#�¦°�ª�Zo�Â�Á®z§�¾�§�¾Â¦�¶d�°�°®�¦°�¿Â®�¶d�°�Â�Á®z§�b�Z¿°®�¦°�¶d�°�Â®��Î
� ��v´§¾¯�ÜZ#�¦°�ª�Zo�Â�Á®z§�¶�Z�¦�¾Â¦�¶d�°�ÄZ¸d³¦�¶]�¦°�¿Â®�¶d�°�Â�Á®z§�b�Z¿°®�¦°�¶d�°�Â®��Ï

� ��v´§¾¯�ÜZ#�¦°�ª�Zo�Â�Á®z§�¾�§�¿Â®�¶d�°�°®�¦°�¾Â¦�¶d�°�Â�Á®z§�b�Z¿°®�¦°�¶d�°�Â®��Ð
� ��v´§¾¯�ÜZ#�¦°�¿Â®�¶d�°�Â�Á®z§�b�Z¿°®�¦°�¶d�°�Â®��Ñ

�

www.karshenasi.com

www.karshenasi.com



� ÎÍ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� �ª¯Z�®d�À�
� ��b�¦�ª¯Z��®d�À��±¦�b°�£�¿¦v§�Áv¸�z]�CPU�ÄÂ°�¦zk¦�Ä¦z]�v´¿¡z��§Ztd³¦�ª°��ºÔÎ

� �¦�¿®�v´]ÀZ¯±��Ñ ©v¯ÁZcº§�v´]ÀZ¯±��Ð ©v¯v´¬]�v´]ÀZ¯±��Ï �©v¯ÀZÀ¯�v´]ÀZ¯±��Î
� ��b�Z´�¯�¶#�¶]�v´¿¡z��¦¿�°®�°Z�d³¦�ÀZ¯±�ºÔÏ

� �Á®Z¯¡����°®�v´¿¡z��Áv��»z��ÄZ·ÀZ¯±�¸º°l¯��Ï ��®Âv�¯��°Z�d³¦����°®�v´¿¡z��Áv��»z��ÄZ·ÀZ¯±�¸º°l¯��Î
� �¦zk¦�ÀZ¯±�°®�v´¿¡z��Áv��»z��ÄZ·ÀZ¯±�¸º°l¯��Ñ �¢¬�¯����°®�v´¿¡z��Áv��»z��ÄZ·ÀZ¯±�¸º°l¯��Ð

� ��b�À#�v�Z]�¦#º§�°ZÀ�]�RR�Äv´]ÀZ¯±�®d¿°º.«¦�°®�¾³Z¯±�¿ºd³¦º§�¶§�¾³Z¯±�\À��ºÔÐ
� �Z·v´¿¡z��Ä¦zk¦�ÀZ¯±�²d�³¦®�¶]�±ZÀ³��Ï �Áv³±¦®z��¾¿¦°Z§��·Z§��Î

� �¾�p£�®ºkÂ��Ñ ®d¿°º.«¦�À®º]�¶³Ç®Z�zÀ���Ð
� ��b�À#�HRRN (Highest Response Ratio Next)�Äv´]ÀZ¯±�®d¿°º.«¦�\À��ºÔÑ

� �®Z¿±�²d¯��¿º�c�®¦v�c��Ï �¾�p£�®ºkÂ��Î
� �Z·v´¿¡z��Ä¦zk¦�ÀZ¯±�²d�³¦®�¶]�±ZÀ³��Ñ �®§�Ä¦zk¦�ÀZ¯±�Z]�Z·v´¿¦z��¶]�¶kºc�¿v���Ð

�¶]�v´¿¦z��z-¦�v�Z]�v�°®�40�z]¦z]�v´¿¡z��¿Z°c¦�±¦�~��CPU�¾¿¦°Z§�v�°®�Â�v¿Z°³�¦zk¦�¦°�v´¿¦z��¦¿��¤��®d�À��¦¿�¶§�¾c°º��°®�ºÔÒ
� ��b�¦�¶d�¦®�I/O�¿Zl³¦�¶]�´Z�ds¦�À¡�±¦�¾³Z¯±�¶#�ÁZ-À¡�v�Z]�Á®z§�Á®Z d�¦�CPU�±¦�¶À³Zg¾¬À¯�20�Á±¦v³¦

� �¶À³Zg¾¬À¯�ÑÍ��Ñ �¶À³Zg¾¬À¯�ÓÍ��Ð �¶À³Zg¾¬À¯�ÐÍ��Ï �¶À³Zg¾¬À¯�ÏÍ��Î
� ��b�À#�FiFo�v´¿¡z��Äv´]ÀZ¯±�®d¿°º.«¦�\À��ºÔÓ

� �À®º]�¾¬°�zÀ���Ï ¦zk¦�ÄÇZ]�¾-vÀ$À���Î
� �ª¨�¯�Ä±Z�Á®ZÀ���Ñ �¾³Z¯±�½¦zd�¦�®d�À��°®�À®º]�Á®Z d�¦�ª]Z£zÀ���Ð

� Äv´]ÀZ¯±�©°º��°®��v´§¾¯�Á®Z d�¦�¶À³Zg¾¬À¯�1�z]¦z]�v´¿¡z���¿º�c�ÀZ¯±�Â�¶À³Zg¾¬À¯�3�¾³Z¯±�¿ºd³¦º§�Z]�RR�Äv´]ÀZ¯±�±¦�¾°d�À��ºÔÔ
�¿¦v§�>Z^¿z¤c�v´¿¦z��¶��ª¯Z§�Ä¦zk¦�Ä¦z]�CPU�¾¿¦°Z§�ÁZ-À¡��z ��°®�ÀZ�¨¿�®Â°Â�ÀZ¯±�Z]�¶À³Zg¾¬À¯�27�ÀZ�¨¿�³±¦®z��ÀZ¯±�Z]�v´¿¡z��¶�

� ��b�¦
� 25%��Ñ 66%��Ð 33%��Ï 75%��Î

�Ä¦zk¦��z¿±�¾Âvk�¢]Z�¯�v´¿¦z��4�Ä¦zk¦�©°º��°®�v¿Z°³¾¯�Á®Z d�¦�(Shortest Process Next) SPN�Äv´]ÀZ¯±�³Â°�±¦�¾°d�À��ºÔÕ
� ��v�°¾¯�¿Z°c¦�¶]�zc®Â±�¦¿�¿¦v§

� P2��Î
� P1��Ï
� P3��Ð
� P4��Ñ

�²Zº�¦z]�¾³Zº¯±�¿ººd³¦º§�Zº]�¾p�º��vº´#�¦ºº]vÀ��Äv´]ÀZ¯±�±¦�®d�À��z-¦��b�¦�µÂz ¯�¶À³Zg¾¬À¯�14�Ä¦zk¦�ÀZ¯±�Z]�v´¿¡z��¦¿�ºÔÖ
�®°¦Â�¾dº�¿Z]�ª¯Zºº§�Ä¦zk¦�Ä¦z]�v´¿¦z��²¿¦��v´§�Á®Z d�¦��v³º�¾¯�®°¦Â�1�Á°Z°�����¶]�¦vd]¦�Z·v´¿¡z��Â�b�¦����Á°Z°��i�� i 1q 2 −=

� ��®º��©ÂZ d¯����v´#
� 4��Ñ 6��Ð 3��Ï 5��Î

�z]¦z]����z·�b]Zg�¾³Z¯±�¿ºd³¦º§�Z]�¾p���v´#�¦]vÀ��Äv´]ÀZ¯±�±¦�®d�À��z-¦��b�¦�µÂz ¯�¶À³Zg¾¬À¯�9�Ä¦zk¦�ÀZ¯±�Z]�v´¿¡z��¦¿�ºÕÍ
� ��®º��©ÂZ d¯����v´#�®°¦Â�¾d�¿Z]�ª¯Z§�Ä¦zk¦�Ä¦z]�v´¿¡z��²¿¦��v´§�Á®Z d�¦�¶À³Zg¾¬À¯�2

� 3��Ñ 6��Ð 4��Ï 5��Î

� ¦zk¦�ÀZ¯±� ®Â°Â�ÀZ¯±� v´¿¡z�
 6
 4
 3

� 5

 0
 1
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� 7
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 P2
 P3

� P4
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� ÎÎ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� Á°Z°��Z]�v´¿¡z����ºc��^´¯�b�¦ºs°®�©°º��°®�Â�v·v]�®z��¶]�z�p´¯�Á°Z°��¦¿�À¡�¶]�v´¿¡z��z·�®Zl¿¦�¿Z.´·�°®�ª¯Z��®d�À��z-¦�ºÕÎ
�zºcá°|º]�Á°Z°ºº��Z]�v´¿¡z��¶]�À¡��^´¯�Â�¶d�°�²À]�±¦�zc¦#º§�Á°Z°��Z]�v´¿¡z���v�Z]�zc¦#º§�Á°Z°��Z]�v´¿¡z��°ZÀds¦�°®��^´¯�z-¦��zd-°|]
��vº�Z]�zººcá°|]�Á°Z°��Z]�v´¿¡z��°ZÀds¦�°®��^´¯�z-¦��zd¨#º§�Á°Z°��Z]�v´¿¡z����ºc��^´¯�b�¦ºs°®�©°º��°®�²À´#®·�Â�v]Z¿�´Z�ds¦

� ��v´§¾¯�Á®Z d�¦�b�]²]�Z]�¶¬]Z¤¯�Ä&c¦zd�¦�¿¦v§�±¦�®d�À��²¿¦��v´§�z^��zd¨#º§�v´¿¡z�
� �À¡�®À¯zc�Â�b�]²]���§��Ñ �b�]²]�±¦�ÄzÀ-º¬k��Ð �b�]²]�²d�z-�Áv¿®Z³��Ï �b�]²]�±¦�§Z´dk¦��Î

�bºº�]²]�ÁZ-"À·�Zc�v�Z]�°v¤#�m�ª£¦vo�v�Z]�¶d�¦®�b�¦ºs°®�3�zh§¦vo�v´¿¦z��z·�z-¦�ÀZ�¨¿��^´¯�m�Â�v´¿¦z��4�Z]�®d�À��¦¿�°®�ºÕÏ
� ��v·v³�­°

� 10��Ñ 9��Ð 7��Ï 8��Î
� ��b�À#��v·®�¶W¦°¦�²d�]²]�¶]�²d�°�ÀÂv]�¾¬oÁ¦°��]Z´¯�¶]�Z·v´¿¦z��¶À¬§�±ZÀ³�²d�³¦®�Z]�¶§�¾°d¿°º.«¦�ºÕÐ

� �b�]²]�±¦�ÄzÀ.�À���Ï �b�]²]�±¦�§Z´dk¦��Î
� �¾�sz#�°Z�d³¦�¶z���¤³��Ñ �ª]Z¤d¯�°Z�p³¦�¶z���¤³��Ð

� ��v´§¾¯�¾«Zs�¦#º§�ÄZ·¶¨c�±¦�z��¦°�¶��Zo�ÄZ����z¿±�¶��Zo��À�tc�ÄZ·®d¿°º.«¦�±¦�¦¿�¿¦v§�ºÕÑ
�  First fit��Ñ Next fit��Ð Best fit��Ï Worst fit��Î

�¶º��Zo�¾«Zºs�ÄZºº���Áv´·®ÀZ�³�z¿±�©°º��¶]�\Àczc�¶]�Áz o�4�z-¦�v´§¾¯�Á®Z d�¦�worst fit�¶��Zo��À�tc�³Â°�±¦�¾°d�À��ºÕÒ
�°®�vº´¿¡z��²¿¦���13 kB�Á±¦v³¦�¶]�v´¿¡z��®Â°Â�©°º��°®�ÁZ-À¡�v³º��®d�À��®°¦Â�1kB, 6kB, 7kB, 5kB�Á±¦v³¦�¶]�v´¿¡z��4�¦vd]¦�Â�v´�Z]

� ��®zÀ-¾¯�°¦z£�Áz o�¿¦v§
� H1��Î
� H3��Ï
� H4��Ð

� ��®zÀ-¾°³�ÄZk�¦¿�"À·�°®��Ñ
� ��b�À#�v�Z]�¶��Zo�±¦�¾-°|]�½º¬]�Z]�¾®Z�¯�bÀ]�z·�¶§�¾c°º��°®�¾dÀ]�b�Z.³�¶��Zo�b¿z¿v¯�³Â°�\À��ºÕÓ

� �À®º]�¶³Ç®Z�Z³��Ï �\�Z´¯�¾«Zs�¶��Zo�²d�Z¿�b¸k�ÀZ¯±��¿¦|�¦��Î
� �Ä±Z�Á®ZÀ��¾-vÀ$À���Ñ ®Z¿±�¶d�°�°v·�ÄZ����Ð

� ��v³°¦®�Belady Anomaly�¶p ��²¿|.¿Zk�ÄZ·®d¿°º.«¦�±¦�¦¿�¿¦v§�ºÕÔ
� �¶´À¸]��Ñ NRU��Ð LRU��Ï �~³Z��²À¯Â®��Î

�¾«Zºs�¶ºp ��§Zº£�°Z¸º#�¦vººd]¦�°®�z-¦��v´§¾¯�Á®Z d�¦�(Least Frequently Used) LFU¶p ��¾´¿|.¿Zk�®d¿°º.«¦�±¦�¾°d�À��ºÕÕ
�Ä¦zºk¦�©°ººº��°®�¶p ���¤³�v´#��v´§�¸Zk°¦�®ºs�Ä±Zl¯�©Zp ��Á°Z°��¶]�b�¦°�¶]��#�±¦�z¿±�\Àczc�¶]�Ä¦¶¯Z³z]�Â�v�Z]�®ºkº¯

� ��v·®¾¯�­°�¶¯Z³z]�ª¯Z§
1,2,2,3,4,1,4,6,4,5,1,4,5,5,6,5,6,6,3,2

� ®z§�²ÀÀ�c�À¦ºc¾°³��Ñ 5��Ð 9��Ï 8��Î
�¾]Z¿±Z]�Â�ÁzÀs¯

�vº�Z]�7200�À¡�¶º¤À£®�°®�°Â®�®¦vº�c�Â�¶ºÀ³Zg¾¬À¯�6�À¡�¾¿ºk¶³¦ºd�¦�ÀZ¯±�¶§�¾�z��¶]�¦�¿®�¦¿�Ä¦z]�¾³¦°Â®�,³°®�ÀZ¯±���ºd¯�ºÕÖ
� ��b�¦�¿¦v§�>Z^¿z¤c

� �¶À³Zg¾¬À¯�4.2��Ñ �¶À³Zg¾¬À¯�8.4��Ð �¶À³Zg¾¬À¯�6.6��Ï �¶À³Zg¾¬À¯�6��Î
�¿¦vº§�"ºº´¿¦�°®�bÀ]�\�oz]�°¦º³�¾«Z.#�b�¦�Á®z§�¾Z��¦�¦°�°¦º³�±¦�"´¿¦�20�ª¿Z��²¿¦�b�¦�b¿Z]�10000�°¦º³�¦¿�ÄÂ°�ª¿Z��®lo�ºÖÍ

� ��b�¦
� 2000��Ñ 6000��Ð 4000��Ï 8000��Î

kBÁz o�bÀ�z��
H1

H2

H3

H4
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� ÎÏ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

��vºº�Z]�v�°®�80�°¦º³�±¦�¾�£¦Â�Á®Z d�¦�v�°®�Â�v�Z]�b¿Z]�1000�½È]�Á±¦v³¦�z-¦��b�¦�µÂz ¯�"´¿¦�°®�bÀ]�800�¾«Z.#�Z]�Ä°¦º³�ºÖÎ
� ��b�¦�¿¦v§�"´¿¦�\�o�z]��-�¾º��ÁZ-À¡

� 8��Ñ 2.5��Ð 5��Ï 4��Î
�zº·�Á±¦vº³¦�Â�®ºº��Á®Z dºº�¦�(unspanned)�¶¨c�¦¿�Ä±Z�ÁzÀs¯�³Â°�±¦�¦�¿®�ÄZ·½º¬]�°®�Z·®°º§°�ÁzÀs¯�Ä¦z]�¶§�¾c°º��°®�ºÖÏ
�ÄZºk�½ºº¬]�¦º¿�°®�®°ºº§°�®¦vºº�c�¶#�ÁZ-À¡�v�Z]�b¿Z]�60�z]¦z]�Â�b]Zg�Z·®°º§°�¾º��Â�v�Z]�b¿Z]�88��-�Á±¦v³¦�Â�b¿Z]�512�½È]

� ��v³zÀ-¾¯
� 11��Ñ 10��Ð 9��Ï 8��Î

�\º�oz]�½Èº]�¾ººº��Â�v�°®�80�À¡�¶À«Â¦�®º«�¾«Z.#�¶§�¾c°º��°®��b�¦�b¿Z]�40�b]Zg�®°º§°�¾º��Z]�®°º§°�300�Ä¦°¦®�¾¬¿Z��ºÖÐ
� �v´§¾¯�¾Z��¦�¦°�½È]�v´#�ª¿Z��²¿¦�ÁZ-À¡�v�Z]�300�b¿Z]

� 60��ÑÎ 40��Ð 50��Ï 80��Î
�bºº¯z��b¿Z]�16��-�Á±¦v³¦�Â�b¿Z]�484�½È]�z·�Á±¦v³¦�Â�»z��z·�°®�°ZÀ��128�©°º��¶]�b¿Z]Z.¯�1�bÀ�z��¶]�Áv�³�b¯z��¦�¿®�ºÖÑ

� ��b�¦�¿¦v§�Äv´]b¯z��b¬��¶]���-�ÄZ���±¦�zÀ��¶]��Áv���¬c�ÄZ���®º�¾¯
� 32 kB��Ñ 24 kB��Ð 48 kB��Ï 12 kB��Î

� ��®º�¾°³�«°®�z¿±�©Z�È�¦�±¦�¦¿�¿¦v§��®°º§°�Ä¦Á®¦®�zÀ���t]�°®�ºÖÒ
� �¾d�Z o�ÄZ·áÈ���Ñ �z-Á°Z�¦��Ð �®°º§°�¾º���Ï �Z·¶�À�s�z¿®Z¤¯��Î

�zº¿±�½È]�ª¨��¶]�¶kºc�Z]�®º��Á®Z d�¦�½È]�°®�®°º§°�¾º��®Âvp¯�²ÀÀ�c�Ä¦z]�À¡�Ä¦vd]¦�°®�®°º§°�z·�¾º��À®¦®°¦z£�³Â°�±¦�z-¦�ºÖÓ
� ��®º�¾¯�Á®Z d�¦�b¿Z]�2�±¦�®°º§°�¾º��ÁzÀs¯�Ä¦z]�¶¨´¿¦�¶]�¶kºc�Z]�b�¦�¿¦v§� 2R �®°º§°�ÄZ¸d³¦�²°®¡

22 R0 46 R1 74 R2 148 R3 ...

� 147�b¿Z]��Ñ 149�b¿Z]��Ð 74�b¿Z]��Ï 150�b¿Z]��Î
�½È]�°®�Z·®°º§°�¾º��Á®Âvp¯�²ÀÀ�c�Ä¦z]��½È]�ÄZ¸d³¦�°®�\Àczc�¶]�®°º§°�z·�²°®¡�À®¦®°¦z£��Z°³ÀZ¨¯�¾Âvk�®Zl¿¦�³Â°�±¦�z-¦�ºÖÔ

� ��b�¦�¿¦v§�R2�®°º§°�¾º���®º��Á®Z d�¦�b¿Z]�Â®�±¦�®°º§°�z·�²°®¡�ÁzÀs¯�Ä¦z]�¶¨´¿¦�¶]�¶kºc�Z]�Â�®º��Á®Z d�¦
R0 R1 R2 R3 ... 205 162 75 33 0

�
� 42��Ñ 87��Ð 43��Ï 75��Î

�Ä¦z]�¶¨´¿¦�¶]�¶kºc�Z]�®º��Á®Z d�¦�½È]�ÄZ¸d³¦�°®�\Àczc�¶]�®°º§°�z·�¾º��À®¦®�°¦z£�³Â°�±¦�Z·®°º§°�¾º��Á®Âvp¯�²ÀÀ�c�Ä¦z]�z-¦�ºÖÕ
� �b�¦�¿¦v§�R2�®°º§°�ÄZ¸d³¦�²°®¡�®º�¾¯�Á®Z d�¦�b¿Z]�2�±¦�®°º§°�¾º��ÁzÀs¯

R0 R1 R2 R3 ... 65 45 35 15

�
� 20��Ñ 34��Ð 64��Ï 44��Î

� Â�³±¦®z���Àv³¦ºs�ÀZ¯±�z-¦��v³º��Á®¦®��¿Z°³�°ºdÀ³Z¯�¶p ��ÄÂ°�Â�³±¦®z���Áv³¦ºs�¦�¿®�±¦�½º¬]�100�b�¦�°¦z£�¶¯Z³z]�¦¿�°®�ºÖÖ
�Ä¦zºk¦�ÀZº¯±��vº�Z]�¶dº�¦®�¦°�½ººº¬]�¦¿��¿Zl´-�¶À«Â¦�¶��Zo�z�Z]�z·�¶§�¾c°º��°®�v�Z]�¶À³Zgº³Z³�500�Â�50���250�\Àczc�¶]��¿Z°³

� ��b�¦�¿¦v§�z�Z]�¦c�±¦�Á®Z d�¦�©°º��°®�¼º��©ZÀ¬°�
� ¶À³Zg¾¬À¯�5��Ñ �¶À³Zg¾¬À¯�25��Ð �¶À³Zg¾¬À¯�50��Ï �¶À³Zg¾¬À¯�80��Î

� 511�b¿Z]� 0�b¿Z]

� 511�b¿Z]� 0�b¿Z]

� 511�b¿Z]� 0�b¿Z]
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� ÎÐ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� ��b�¦�ª¿Z��¦¿�°®�½È]�®¦v�c�¾®Z�¯�¶�]¦°�¿¦v§�ÁZ-À¡�v�Z]�½È]�¾º��B��®°º§°�¾º��R��®°º§°�®¦v�c�z]¦z]�n�z-¦�ºÎÍÍ
� n.R

B

 
  

��Ñ R

n.B

 
  

��Ð B

n.R

 
  

��Ï n.B

R

 
  

��Î
��b¿Zº]�1600�½ººº¬]�z·�¾º��Â�v´�Z]�Áv��ÁzÀs¯�®§¦zd¯zÀ���sZ��¦À´¨c�±¦�Á®Z d�¦�Z]�®°º§°�ÀºÀ¬À¯�100�¶]�¶º]z¯�©Z�È�¦�z-¦�ºÎÍÎ

� �b�¦�¿¦v§�Äv´]�sZ��°ºd§Z���v�Z]�b¿Z]�4��sZ��½º¬]�z-Á°Z�¦�¾º��Â�b¿Z]�14�vÀ¬§�¾º�
� 88.88��Ñ 90.9��Ð 88��Ï 90��Î

� ��b�À³�nÀp��°¦®�sZ��¾^Àczc�ª¿Z��®°º¯�°®�¶´¿|-�¿¦v§�ºÎÍÏ
� ��®°¦®�|¿°z��ÄZ���¶]�±ZÀ³��Î

� ��b�À³�Áv��\cz¯�¾¬�¦�ª¿Z��°ZdsZ���Ï
� ��b�¦�z¿x�ÀZ¨¯¦�vÀ¬§�¦¿�¢¿z��±¦��¤��Z·®°º§°��¿z��¾]Z¿±Z]��Ð

� ��b�¦�Zd�¿¦��sZ��ª¿Z���Ñ
� ��b�¦�b�°®�Pile�ª¿Z��®°º¯�°®�¶¬°k�¿¦v§�ºÎÍÐ

� �´Zs�®°º§°�¦c�¾�§¦Â�ÀZ¯±� �\cz¯zÀ��©°º��¶]�Z·®°º§°�ª§�¾�§¦Â�ÀZ¯±��Î
� ��b�¦�¶]Z�¯�Z·®°º§°�°ZdsZ��Â�ª¿Z��°ZdsZ���Ï

� ��v³°¦®�°¦z£�ª¿Z��°®�¶�À�s�\Àczc�¶]�Z·®°º§°��Ð
� ��®°¦®�|¿°z��ÄZ���¶]�±ZÀ³��Ñ

� ��b�¦�nÀp��¿¦v§�°¦®�sZ��ª¿Z��®°º¯�°®�ºÎÍÑ
� ��®°¦®�|¿°z��ÄZ���¶]�±ZÀ³��Ï ��b�¦�Zd�¿¦��sZ���Î

� ��b�¦�z¿x�ÀZ¨¯¦�vÀ¬§�¦¿�¢¿z��±¦��¤��¾]Z¿±Z]��Ñ ��b�À³�Áv��\cz¯�¾¬�¦�ª¿Z��°ZdsZ���Ð
� ¦°�ª¿Z��°ZdsZ��¿¦v§�v�Z]�¾¿ºl�³¦®�Á°Z°��¶�À�s�¢¿z��±¦�Â�¶��¦Â�ÀÂv]�ÇZ]�°ZÀ�]�b�z��Z]�©Z�È�¦�¾]Z¿±Z]�¾¬�¦�»v·�z-¦�ºÎÍÒ

� �vÀ´§¾¯�®Z¸´�À�
� �®À¤d�¯��Ñ �°¦®�sZ��¾^Àczc��Ð �ª¿Z���Ï °¦®�sZ���Î

� Z·Á®¦®�ÀZ°dsZ�
�¦°�Áv��ÄzÀ-Á±¦v³¦�Ä¦zk¦�ÀZ¯±�¶§�Áv��Á®¦®�¾Âvk�²Z�¦z]��v³¦Áv��¦zk¦�C�Â�B��A�®d¿°º.«¦�¶���n�Ä®Â°Â�Á±¦v³¦�Z]�¶¬X�¯�¦¿�°®�ºÎÍÓ

� ��b�À#���#�¶]�b�¦°�±¦��O(n2)�Â�O(nlogn)�Â�O(n)�¾¿¦zk¦�ÀZ¯±�\�o�z]�Z·®d¿°º.«¦�²¿¦�\Àczc��b�¦�Á®¦®�ÀZ�³
�
�
�
�

� A, B, C��Ñ B, A, C��Ð B, C, A��Ï C, B, A��Î
�µzºº���v�Z]�¶d�¦®�®ºkÂ�¶��Zo�°®�¶°¬§�W=4�®¦v�c�Â�A(1,1) = 300�¶À«Â¦�²°®¡��v¿zÀ.]�z�³�°®�¦°�b�¦�30 ×× 4�¶§�A�~¿zcZ¯�ºÎÍÔ

� ��b�¦�¿¦v§�A[12,6]�²°®¡��v´§¾¯�ÁzÀs¯�Äz���³Â°�±¦�Á®Z d�¦�Z]�¦°�Äv�]�Â®�ÄZ·¶¿¦°¡�¾�¿º³¶¯Z³z]�ÀZ]±�¶§�b�¦�²¿¦�z]�®·
� 944��Ñ 496��Ð 456��Ï 296��Î
� ��b�À#����À®º]�z��¶z��z�´��n�ª¯Z��Ä¦¶¿¦°¡�±¦�Á®Z d�¦�Z]�¾�s����¦¿�Ä±Z�Á®ZÀ��°®�ºÎÍÕ

�  front = 0 , rear = n��Ñ front = rear��Ð front = 0��Ï rear = n ��Î
� ��b�¦�À¦ºc�z.¬°��$���b�À#�-A/B*C$DE�Äv³º�À��©°Z^��¾®Z�¯�Äv³º���©°Z^��ºÎÍÖ

� ABCDE*-/$��Ñ ABCDE*/$-��Ð ABCDE$*/-��Ï ABCDE*$/-��Î

             512    1024     2048

A 70 134 262

B 135 517 2053

C 42 86 182

� Ä®Â°Â�Á±¦v³¦
� ®d¿°º.«¦
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� ÎÑ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� ��v·®¾¯�¿Zl³¦�Äv³ºÀ��b�À«�°®�¾¬°��¶#�z¿±�¶¿Â°�ºÎÎÍ
LIST  -  WORK  (L, k)

       x ← head[L]

       while  x ≠ NIL  and  key[x]  ≠ k

              do   x   ←  next [x]

        return     x �
� L�b�À«�±¦�k��vÀ¬§�Z]�Äz�´��»xo��Ï �L�b�À«�°®�k�vÀ¬§�¾Z^³®�¶]�ºld�k��Î

� L�b�À«�ÄZ¸d³¦�°®�K�vÀ¬§�Z]�Äz�´��«°®��Ñ L�b�À«�Ä¦vd]¦�°®�K�vÀ¬§�Z]�Äz�´��«°®��Ð
� ��v´¯¦v§�v³zÀ-�°¦z£�¾«Zs�ÄZk�°®�v¿Z]�¶§�¾c¦°ºd�®�Äv³ºÀ��¶d���¶]�z�´��¦¿�À®Â|�¦�¶¿Â°�°®�ºÎÎÎ

procedure  Addstack (y : integer);
     var   x : pointer;
     begin
         new (x);

         x ↑ .data:= y ;

                    #
end;

�
� ��Ñ �Ð �Ï �Î

�
� ��b�À#�z]¦z]�z�´��n�Z]�heap�¦¿�¸Z c°¦�ºÎÎÏ

� lg n   ��Ñ lg n+1��Ð n��Ï lg n   ��Î
� ��b�À#�z¿±�bs°®�Äv³º�À���¿Z°À��ºÎÎÐ

�  A B D G C E I H F��Î
� A B D G C E H I F��Ï
� A B C D E F G H I��Ð
�  A B C D G E F H I��Ñ

�
� ��b�À#��bs°®�°®�Z·Áz-�®¦v�c��N�Ä¦z]�²À¿Z��À¦z§���h�¸Z c°¦�Z]�¾¿Â®Â®�bs°®�¦¿°®�ºÎÎÑ

� �®°¦®�bs°®�ª¨��¶]�¾.d�]��Ñ h2 1− ��Ð 1��Ï h��Î
�bs°®�¶�¿°�¶]�z-Á°Z�¦�x���®zÀ-�°¦z£�¾«Zs�ÄZk�°®�v¿Z]�Ä°ºd�®�¶#�¾¿Â®Â®�Äºld�k�bs°®�°®�vÀ¬§�¾Z^³®�¶]�ºld�k�¶¿Â°�°®�ºÎÎÒ

� ��b�¦�ºld�k�®°º¯�vÀ¬§�k�Â
TREE - SEARCH (x,k)
    if x = NIL  or  k = key[x]
         Then  return  x
    if ....
         then  return  TREE - SEARCH (Left [x] , k)
         else  return  TREE - SEARCH (right [x] , k)

�
� k ≥ key[x]��Ñ k < key[x]��Ð k = key[x]��Ï k > key[x]��Î

�
�
�
�

top := x;

x↑ .link := top;
top ↑. link := x;  

top := x;

x ↑ .link := top;

top := x ;

x ↑ .link := top;

x := top; �

� A

� B � C

� E � F

� H � I

� D

� G
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� ÎÒ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� ���b�¦�z¿±�©°º��¶]�²¢°�j´��Z]�G�»¦z-�¾c°ÂZl¯�~¿zcZ¯�ºÎÎÓ
     a    b   c    d   e

a 0 1 0 0 1

b 1 0 1 0 1

c 0 1 1 0 1

d 0 0 0 0 1

e 1 1 1 1 0

 
 
 
 
 
 
  

� ��b�¦�¶£º��Ä¦°¦®�®·�Â�¶¤¬o�Ä¦°¦®�®·�»¦z-�²¿¦��Ï ��®°¦v³�¶£º��¾«Â�b�·�¶¤¬o�Ä¦°¦®�»¦z-�²¿¦��Î
� ��®°¦®�¶£º��¶³�Â�¶¤¬o�¶³�»¦z-�²¿¦��Ñ ��®°¦v³�¶¤¬o�¾«Â�b�·�¶£º��Ä¦°¦®�»¦z-�²¿¦��Ð

� ��b�¦�b�°®� G = (V , E)�»¦z-�°®�z¿±�ÄZ·¶´¿|-�±¦�¦¿�¿¦v§�ºÎÎÔ
� �v³º�¾¯�¦zk¦� ( )V Eθ + �ÀZ¯±�°®�Â®�z·�¢°��¾Â¦�Â�Z´¸��¾Â¦�Äºld�k�®d¿°º.«¦��Î

� ��b�¦�¢°��¾Â¦�Äºld�k�±¦�zc�¿z��Z´¸��¾Â¦�Äºld�k�®d¿°º.«¦��Ï
� ��b�¦�Z´¸��¾Â¦�Äºld�k�±¦�zc�¿z��¢°��¾Â¦�Äºld�k�®d¿°º.«¦��Ð
� ��v´d�À³�¶�¿Z¤¯�ª]Z£�¢°��¾Â¦�Â�Z´¸��¾Â¦�Äºld�k�ÄZ·®d¿°º.«¦��Ñ�

� ��b�¦�b�°®�z¿±�ÄZ·¶´¿|-�±¦�¦¿�¿¦v§�ºÎÎÕ
� ��v�Z]¾¯� ( )log nθ �¾³Z¯±�¶^cz¯�±¦�b«Zo�²¿zcv]�°®�Áv��\cz¯�Äv³ºÀ��b�À«�¦¿�°®�z�´��¦¿�²d�Z¿��Î

� ��v�Z]¾¯�� ( )log nθ �¾³Z¯±�¶^cz¯�±¦�b«Zo�²¿zcv]�°®�Áv��\cz¯�¶¿¦°¡�¦¿�°®�z�´��¦¿�«°®��Ï
� ��v�Z]¾¯� ( )log nθ �¾³Z¯±�¶^cz¯�±¦�b«Zo�²¿zcv]�°®�Áv��\cz¯�Äv³ºÀ��b�À«�¦¿�°®�z�´��¦¿�«°®��Ð

� ��v�Z]¾¯� ( )log nθ �¾³Z¯±�¶^cz¯�±¦�b«Zo�²¿zcv]�°®�Áv��\cz¯�¶¿¦°¡�¦¿�°®�z�´��¦¿�²d�Z¿��Ñ
� ��b�¦�Ä±Z�\cz¯�³Â°�¿¦v§�z¿±�¶¿Â°�ºÎÎÖ

type elementlist  = array [1 .. n]  of integer;
procedure  sort (a : elementlist; n : integer);
var  i,j, min, t : integer;
begin
       for i := 1  to n  do
          begin
             min := i;
                for  j := i +1   to  n  do
                    if  a[j]  <  a [min]  then
                        min := j;
                   t := a[min];  a[min] := a[i]; a[i] := t;
          end;
end;

� �¾�¿º�c�Ä±Z�\cz¯��Ñ �¾k°®�Ä±Z�\cz¯��Ð �¾]Ztd³¦�Ä±Z�\cz¯��Ï �¾]Z^o�Ä±Z�\cz¯��Î
� ��b�À#�b«Zo�²¿zd¸]�°®�À¡�¾³Z¯±�¶^cz¯�Â�v·®¾¯��¿Z°³�¦°�Ä±Z�\cz¯�¸º³�¿¦v§�z¿±�¶¿Â°�v�Z]�Äv�]�¦¿�¶¿¦°¡�¦¿�A�z-¦�ºÎÏÍ

SORT (A)

     for j ← 2 to  length[A]

          do   key  ← A[j]
               Insert   A[j]  into the sorted  sequence   A[1..j-1]

               i ← j - 1

              while   i > 0   and   A[i] > key

                   do  A[i+1] ← A[i]

                          i ← i - 1

              A[i + 1] ← key �
� �¿Â®�¶k°®�¾³Z¯±¶^cz¯�Â�¾k°®�Ä±Z�\cz¯��Ï �¾�s�¾³Z¯±�¶^cz¯�Â�¾]Z^o�Ä±Z�\cz¯��Î
� �¿Â®�¶k°®�¾³Z¯±�¶^cz¯�Â�¾]Z^o�Ä±Z�\cz¯��Ñ �¾�s�¾³Z¯±�¶^cz¯�Â�¾]Z^o�Ä±Z�\cz¯��Ð
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� ÎÓ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§�¾°¬��º�¶d�ºÀ�Z³�¾�Z´�°Z§�r�Z�
� ¶¤À£®�ÎÓÍ�¾¿º.t�Z��ÀZ¯±�º�¾¦R��ÎÏÍ

�

� �°Z¯¡�Â�¾�Z¿°
� �Î��ºÎ

( ) ( ) ( )X A B (B A) A B B A ' B A A ' B= ∩ ∩ − = ∩ ∩ ∩ = ∩ ∩ = ∩ φ = φ

� �Ð��ºÏ
2 3

x x x x
e 1 ...

1! 2! 3!
= + + + +

®���¶¬°k  : 
5 5x x

5! 120
=

� ��Ï��ºÐ
¾¤�¦�\³Zl¯ : ( )

x x

6x 3 6
lim f x lim 3 y 3

2x 8 2→∞ →∞

− + −
= = = − ⇒ = −

−
� ��Ñ��ºÑ

( )
( )

2n 1

2n 1

y sin ax b 2
T

| a |y cos ax b

+

+

 = + π ⇒ =
= +

( ) 3x 2 8
f x 3sin T

34 3

4

π π = − ⇒ = = 
 

� ��Î�ºÒ
| 2x | 3x 0 | 2x | 3x− > ⇒ >

x 0 2x 3x x 0

x 0 2x 3x 5x 0 x 0

≥ ⇒ > ⇒ <
 < ⇒ − > ⇒ < ⇒ <

� ��v�Z]¾¯� ( ), 0−∞ �Á±Z]��]Zc��¿z�c�Á±ºo�~�
� ��Ï��ºÓ

( ) ( ) ( )
1 2 1

0 1 a 2 0 1 a 2 2 1 4 1 2a 0

2 1 1

− −
∆ = ⇒ − = ⇒ + + − − + =

−
               a 2 6 1 2a 0 a 5+ − − − = ⇒ = −

� ��Ð��ºÔ
sin 2x t 2 cos 2x dx dt= ⇒ =

x t 1
4

x 0 t 0

π = ⇒ =

 = ⇒ =

( )
1 1

020

2dt
2 arctan t | 2 arctan1 arctan 0 2 0

4 21 t

π π = = − = − = 
 +∫

� ��Ñ��ºÕ
( ) 2f x, y x cos y x sin y y 1 0= − + − =

� ¾º^£�ª]Z£zÀ�
� ¾º^£�ª]Z£
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� ÎÔ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

x

2 2
y

fdy cos y 2x sin y cos y 2x sin y
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� ��v�Z]�Z = 1�¶§�v´§¾¯�°Z§�¾d£Â�°¦v¯�Â�b�¦�z ��®·�¾kÂzs�v�Z]�Z = 0�z-¦��Î��ºÒÐ
( ) ( )11 0 . . ' ' . . 0 . 0F S S y z x y y z z= = = =
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�zº.¿®�»zº��±¦��v´dºº�·��¬��®º�¾¯�¶^�Zp¯�v mod u�Z·À¡�°®�¶§�ÐÂÎ�ÄZ·¶´¿|-�¦x«�v¿¡¾¯�b�®�¶]�À¡�Áv³Z¯¾£Z]�Â�Áv��®À�¤c�zd¨#º§�®v�
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� � � � � � �

� ���®À´§¾¯�¦zk¦�¿v£�¶]�¿v£�¦°�¶¯Z³�z]��Ñ��ºÓÒ
n k k*k sum

5 1
2
3
4
5

1
4
9

16
25

1
5

14
30
55

�
�²º¿¦�~�º��Â�Ávºº��¶dt¿°�c[a]�°®�5�®v��¾´�¿��b�¦�Áv��Á®Z d�¦� �b¯È��±¦� � �b¯È��ÄZk�¶]�if (c[a] = 5)�¶z��°®�vÀ´§�b£®��Î��ºÓÓ

� ��®º�¾¯�50�z]¦z]�¶§�v´§¾¯��°k�®·�Z]�¦°�5�®v��°Z]�Á®�¶¯Z³z]�~���®º�¾¯��°k�b�Z]�¦x«�Â�b�¦�b�°®�¶§�®º�¾¯��¿Z¯±¡�5�®v�
� ��b�¦�zd¯¦°Z��ÀÂv]�Z¿�"À·�¾´�¯�¶]�void�¶°¬§��®º�¾¯�µz��int�¸º³�±¦�®º�³�²ÀÀ�c��]Zc�¾kÂzs�¸º³�¶§�¾¯Z.´·�C��ÀZ]±�°®��Ï��ºÓÔ

� ���®À�¿º³¾¯�z¿±�zcÁ®Z��©°º��¶]�¦°�if�°ºd�®�¦vd]¦��Ñ��ºÓÕ
if (c[a] % 2 = = 1)
            b = b + c[a]; �

� ���v´§¾¯��°k�z.¿v°·�Z]�¦°�®z��ÄZ·¶³Zs�©Z¿ºdp¯�~�
1 + 3 + 5 + 7 + 9 = 25 �

� ���v´§¾¯�¶^�Zp¯�¦°�¶¿¦°¡�ÄZ·¶³Zs�¿Z°c��°k�¾d�-±Z]�©°º��¶]�Áv��Á®¦®�¶¯Z³z]��Ð��ºÓÖ
1+2+3+4+5+6+7+8+9+10 = 5 × 11 = 55 �

� ���®º�¾¯��°k�zs¡�¶³Zs�Z]�¾Â¦�¶³Zs�n - 1��°k�¶§�v¿¡¾¯�b�®¶]�©°º��²¿¦�¶]�¶¿¦°¡�¦¿�¶³Zs�n��°k���¾d�-±Z]�¶¬°k
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� ���v�Z]�zÀ�d¯�C�ÀZ]±�°®�v³¦ºc¾°³�¶¿¦°¡�¾º��¾´�¿�®º�
int     a[10] = {1,2,3,4,5,6,7,8,9,10} ; �
�S2�¶dº�°�zd§¦°Zºº§�¶]�zd§¦°Z§�for�¶¤¬o�°®�~����®º�¾¯�Á®z]�¾Â¦��¶d�°�ÄZ¸d³¦�¶]�S1�z-Á°Z�¦�while�¶¤¬o�°®�¦vd]¦�mystery��]Zc�°®��Ï��ºÔÍ
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�bºº£º¯�Ä±Z�¢¬�¯�ª°��©v¯ÀZÀ¯�v´]ÀZ¯±��®°Â¡¾¯�¶��Zo�¶]�¦zk¦�b¸k�¦°�Ä®¦v�c�¦�¿®�°®�®ºkº¯�ÄZ·°Z§�²À]�±¦�©v¯v´¬]�v´]ÀZ¯±��Ð��ºÔÎ

� ��v·®¾¯�¿Zl³¦�¦°�Z·¶¯Z³z]
� �Ï��ºÔÏ

� ��®º�¾¯�®§�Áv³±¦®z��¾¿¦°Z§�¶lÀd³�°®�Â�Áv��²d¯��¿º�c�©ZÀ¬°��»z��CPU�b£Â�zd�À]��®º��¦#º§�¾¬Às�¾³Z¯±�¿ºd³¦º§�z-¦��Î��ºÔÐ
�¦°�Zº·v´¿¡z��Ä¦zººk¦�ÀZ¯±�v¿Z]�SPN�¶]Z�¯�³Â°�²¿¦�°®��b�¦��¬��>Z°do�Î�¶´¿|-�¦x«�v´§¾¯�ªo�¦°�SPN�¾-®±¾�p£�ª¨�¯�HRRN��Ñ��ºÔÑ

� ���b�¦�z¿±�©°º��¶]�À¡�b¿º«Â¦�¾º¯z��¶§�¦z#�®À³¦v]
�
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�
�
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� � � � � � �

� �Ï��ºÔÒ
¾¿¦°Z§�v�°®  =                            

20
0.4

20 x
⇒ =

+

8 0.4 20 0.4 12 30 secx x x m+ = ⇒ = ⇒ =

�½¦zdº�¦�ÄZ·®dº�À��°®��v´dºº�·��¬��ÑÂÏÂÎ�ÄZ·¶´¿|-�~���b�¦�Ä±Z�Á®ZÀ��ª]Z£�|À³�¾do¦°�¶]�Â�®°¦v³�¾-vÀ$À��Â�b�¦�Á®Z��FIFO��Ð��ºÔÓ
� ��®º�¾¯�Á®Z d�¦�RR�±¦�\¬�¦�¾³Z¯±

� 27
9

3

  =  
���®°¦®�±ZÀ³�¾³Z¯±�³z]�Ö�¶]�v´¿¡z��z·��Î��ºÔÔ

� ��Z]�b�¦�z]¦z]�CPU�¾¿¦°Z§�¦x«��v·®¾¯�­°�¶À³Zg¾¬À¯�ÏÔ�ª§�ÀZ¯±�Z]�²d¯��¿º�c�9 × 3 = 27�ª§�°®�~�

                          
27 3 27 3 3

75%
27 3 27 27 4 4

× ×
= = = =

× + ×
� ���®À´§¾¯�®�°�¦°�¾³Z¯±�°¦®º°³�¦vd]¦���Ï��ºÔÕ

�
�
�
�

�±¦��®ººº��Á®¦®�P1�¶]�v³¦ºc¾¯��¤��CPU�~���Áv�³�®°¦Â�Äz.¿®�¶¯Z³z]�"À·�z ��¶�p«�°®�¶§�¦z#��®º�¾¯�¿Z°c�zc®Â±�P1�v´¿¡z��¶§�b�¦�¾¸¿v]
� ��®º�¾¯�¿Z°c�¶À¤]�±¦�zc®Â±�P1�¦x«��b�¦�Ä°Z�p³¦�¸º³�±¦�SPN�¶§�ZkÀ¡

� 1 1 0
1 2 2 1 secq m

−= = = ������Z]�b�¦�z]¦z]�¾Â¦����¾³Z¯±�¿ºd³¦º§��Ñ��ºÔÖ
� 2 1 1

2 2 2 2q
−= = = ���\Àczc�²À°·�¶]

2 3 4
3 4 52 4 , 2 8 , 2 16q q q= = = = = =    ,     ..... �

� ���®°¦®�±ZÀ³�¾Â¦����Ñ�¶]�¶À³Zg¾¬À¯�14�Z]�Äv´¿¡z�
1 + 2 + 4 + 8 > 14 �

� ���®°¦®�±ZÀ³�Ò����¶]��Î��ºÕÍ
9

5
2

  =  
� ��v·®¾°³�­°�b�]²]�ÁZ-"À·�¦x«�Â�Á®z§��¤³�¦°�À®º]�Ä°Z�p³¦�¶z��Áv��¶d -�®d¿°º.«¦��Ð��ºÕÎ

� ���v·®¾°³�­°�b�]²]�ÁZ-"À·�v�Z]�°¦z£z]�z¿±�¶z��Â�v�Z]�®ºkº¯�¸º³�¦¿�±¦�ÀZ�¨¿��^´¯�m�Â�³±¦®z��n�®d�À��¦¿�°®�z-¦��Ð��ºÕÏ

1

[ ] 4 3 4

n

i

request i m n m

=

< + ⇒ × < +∑
12 4 8 9m m m− < ⇒ < ⇒ =

�ÄzÀ.º�À��ÄZº·³Â°�ÑÂÐ�ÄZ·¶º´¿|-��®®zº-¾º¯��tº�¯��]Zº´¯�¶º]�Zº·v´¿¡z��¶ºÀ¬§�±ZººÀ³�Need�~¿zcZ¯���ºc��°¦v¨³Z]�®d¿°º.«¦�°®��Î��ºÕÐ
�§¦ºººk�Â®�b�c�©°º��²¿¦�°®�¶§�®º]�v·¦ºs�b�°®�®·�Ï�¶´¿|-�ÁZ-À¡�v´�Z]�nÀp��Ñ�Z¿�Ð�ÄZ·¶´¿|-�z-¦�~���v´d�·�b�]²]�±¦��ÄzÀ-º¬k�

� ��v´d�·��¬��ÑÂÐ�ÄZ·¶´¿|-�>Z°do�~���b�¦®�v·¦ºs�nÀp�
� ��v�Z]�zc¦¿®|³�v´¿¡z��Á±¦v³¦�¶]�Z·Áz o�¶À¤]�±¦�¶§�®º�¾¯�§Ztd³¦�Ä¦Áz o�Best fit�°®��Ï��ºÕÑ

�
�

� CPU�ÀZ¯±
� CPU�ÀZ¯±���I/O �ÀZ¯±

� vÀ ¯�ÀZ¯±
� ÀZ¯±�ª§

P1 P3 P2 P4

0            6            9            13           18

              ×            ×            ×           ×
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� ÏÔ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

� ���®º�¾¯�®ºkº¯�Áz o�²¿zcá°|]�®°¦Â�v´¿¡z��worst fit�°®��Ñ��ºÕÒ
16 8 20 13

5 16 8 15 13

7 9 8 15 13

6 9 8 9 13

1 9 8 9 12

�b�¦°�±¦�¦°�Z·v´¿¡z��®Â°Â�\Àczc�Z¯�b�c�²¿¦�ªo�°®�¶d^«¦��b�¦®�v·¦ºt³�®ºkÂ�À¡�ÄÂZ�¯�Z¿�zcá°|]�Ä¦Áz o�"À·�13 KB�v´¿¡z��®Â°Â�Z]�¾Zo
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� ��®®z-¾¯�§Ztd³¦�«Âzs�b¸k�Áv³°Z°��°¦v¤¯�²¿zd°§
1 2 2 3 4 1 4 6 4 5 1 4 5 5 6 5 6 6 3 2

1(0) 1(0) 1(0) 1(0) 1(0) 1(1) 1(1) 1(1) 1(1) 1(1) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2) 3(0) 3(0)
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* * * * * * * * *
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� �Ï��ºÖÍ

¾«Z.# = 
10000

20
                   = 500

�
¾«Z.# = 500 × 8                     = 4000

� ��Ð��ºÖÎ
D = 800                   = 

800
100

8
=

�
°¦º³�±¦�Á®Z d�¦�v�°® = 

1000
0.8 800 0.8 1000

1000

B
G

B G G
⇒ = ⇒ + =

+ +

            
200

0.8 200 250
0.8

G G⇒ = ⇒ = = b¿Z]  

30000 300 100 25
4.2 sec

7200 72 24 6
r r m⇒ = = = = ⇒ ≈

� �¶À³Zg¾¬À¯��ÀZ¯±� °Â®

�b¿Z]
 "´¿¦

�

�b¿Z]
 "´¿¦

��bÀ]
 "´¿¦

�

�bÀ]
 "´¿¦

��bÀ]
 "´¿¦

�

�b¿Z]
 "´¿¦

�

www.karshenasi.com

www.karshenasi.com



� ÏÕ�����������¾°�¤¯�®Zd�¦�¾�±º¯¡�ÁÂz-���¾¿º.t�Z��º��ÕÓ�®¦±¡�ÁZ.�³¦®�Ä®z]°Z§¾°¬���zcºÀ�¯Z§�¶d�ºÀ�Z³�¾�Z´�°Z§�©Ç¦R�

� � � � � � �

  100            1

2.5G⇒ = "´¿¦�  

 250            G �
� ��Î��ºÖÏ

512
8.53 8

60
f

B
B

R

   = = = =        
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  ×   = = = =    + +      
°ZÀ��z·�ÄZ¸d³¦�°®�¶d�°�°v·�¶]�ÄZ��     ( )3 4096 8 484 16 96W= = − × + = b¿Z]�  

Z·°ZÀ��ÄZ¸d³¦�°®�Áv���¬c�ª§�ÄZ��    796 128 2 16 6 2 2= × × = × × ×

                   4 7 3 102 2 3 2 2 2 3 2 24KB= × × × × = × × =

� �v³zÀ-¾¯�°¦z£�®°º§°�Ä¦Á®¦®��t]�°®��Z·v¬À���¶�Zs�©Z ��z¿®Z¤¯��Î��ºÖÒ
� ��Ñ��ºÖÓ

(22+46+74) + (2+2+2) = 148�b¿Z]�
� ��b�¦�147�z]¦z]� 2R �ÄZ¸d³¦�²°®¡�~��®º�¾¯�¸Âz��z ��±¦�Z·¶³Zs�Á°Z°��¶§�ZkÀ¡�±¦

� ��Ð��ºÖÔ
2R ®°º§°�¾º�� = 162 - 75 = 87 �

� �����ºÖÕ
2R ®°º§°�ÄZ¸d³¦�²°®¡� = ( )15 35 45 1 94+ + − =

� ��b�À³�Z·¶´¿|-�°®�94�®v�
�Zºº·½º¬]�®¿°º^l¯�¶¨¬]�®¦®�¿Zl³¦�Ä±¦º¯�©°º��¶]�¦°��¿Z°³�Â�³±¦®z��Â�Àv³¦ºs�©ZÀ¬°��À¦ºc¾°³�~��®¿°¦®�z�Z]�¦¿�Z¸´c�¶§�ZkÀ¡�±¦��Î��ºÖÖ

� ���Z]�b�¦�z]¦z]�©ZÀ¬°��ª§�ÀZ¯±�~���®À·®��¿Z°³�~���Â�Á®z§�³±¦®z���Áv³¦ºs�¾¨¿¾¨¿�Â�¾�°®¾��¦°
( )100 250 50 500 100 800 80000 sec 80 secn m× + + = × = =

�¶ºÀ³Zg¾¬À¯�ÒÍ�±¦��ºÀ]�½ºº¬]�ÎÍÍ�¾ºº�°®¾���¿Z°³�µz��Z]�¶§�¦z#�v�¾¯�zd�À]�¶À³Zg¾¬À¯�ÒÍ�±¦�ÀZ¯±�®Àd�¦®¾¯�®·�z�Z]�Â®�z-¦�¾do�vÀ´§�¶kºc
� ���b�¦�±ZÀ³�ÀZ¯±

100 × 500 = 50000 nsec  = 50 msec

 b¿Z]����������"´¿¦
�
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� ���®º��¶�Z�¦�À¡�¶]�v¿Z]�|À³�¾Â¦�½º¬]�³±¦®z��Â�Àv³¦ºs�ÀZ¯±�¶§
50000 + 250 + 50 = 50300 nsec
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   = = =   +   
� ��b�¦�Áv��\cz¯�Z·v¬À��±¦�¾¨¿�²Z�¦�z]�¾¬�¦�ª¿Z��°ZdsZ���°¦®�sZ��¾^Àczc�ª¿Z��°®��Ï��ºÎÍÏ

�ÄZº·v¬À��ÄzÀº-°¦zº£�\ºÀczc�°®�¾º°�³�"ºÀ·�ª¿Zº��ª¿Zºº��°®��b�¦��¬��Î�¶´¿|-�~��v�Z]¾¯� 2 .Xseq F ttT T b b= = �ª¿Z��ª¿Z��°®�����ºÎÍÐ
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�Zºº·®°º§°�°®�Z·v¬À��ÀZ¨¯�|À³�Â�®°º§°�z·�°®�v¬À��®¦v�c��Z·®°º§°�¾º��¶§�b¸k�²¿¦�±¦��®°¦®�¿Z¸]¦�Ä°v£�Ï�¶´¿|-�¶¬°k��b�À³�Ä|¿°z��¶ÀoZ³�¶]

� ��v´d�·��¬��¶´¿|-�°Z¸#�z·�¼º��©ZpÀ�ºc�¶]�¶kºc�Z]��v�Z]¾¯��¬��®·�Ï�¶´¿|-��b�¦�©ÂZ d¯
�±¦�Â�Á®ºº]�Zº¿º��À¡��sZºº��¶§�b�¦�B-Tree�°ZdsZ��Z]�¾�sZ��v´#�ª¿Z���°¦®�sZ��ª¿Z��¬È��¦�±¦�¬¦z��°º�´¯�®Z¿±�¾Z°do¦�¶]��Ð��ºÎÍÑ
��v�Z]�ª¿Z��¾do�v³¦ºc¾¯�°ZdsZ��²¿¦�°®�¾¬�¦�ª¿Z��b«Zo�²¿zcv]�°®��v´d�·��¬��ÑÂÎ�ÄZ·¶´¿|-�¦x«��®¦®�¿Zl³¦�¦°�¾]Z¿±Z]�À¦ºc¾¯�vÀ¬§�v´#�¢¿z�

� ��®À´§¾¯�§Ztd³¦�¦°�Ð�¶´¿|-�¦x«
� ��Ñ��ºÎÍÒ
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� �Z·Á®¦®�ÀZ°dsZ�

�zº]¦z]Â®�>Zº^¿z¤c�|Àº³�A�¶ºº¯Z³z]�Ä¦zk¦�ÀZ¯±��1024�¶]�512�±¦��n �Ä®Â°Â�Á±¦v³¦�Àv��z]¦z]�Â®�Z]�¶§�¦z#�b�¦�O(n)�¶^cz¯�±¦�A ¶¯Z³z]��Ï��ºÎÍÓ
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O n �¶^cz¯�±¦�B�¶¯Z³z]

� ��®°¦®�¾�s�b«Zo�®·�C�¶¯Z³z]�v�°¾¯�z�³�¶]�¶d^«¦��®º�¾¯
� ��Ð��ºÎÍÔ

[ ]1..30 , 1 .. 4 , 4 , 300A W = α =

[ ] ( ) ( ) ( ) ( )12, 6 12 1 4 1 1 6 1 4 300 11 4 5 4 300 496A = − × − + + − × + = × + × + =  
� ��®º��front=rear�¶§�b�¦�À¡�À®º]�¾«Zs�¶z��Â�®º��rear = n�¶§�b�¦�À¡�¾�s����À®º]�z��¶z���Î��ºÎÍÕ

�  -  A / B * C $ D E ��®À´§¾¯�Äv³º³ZÀ¯�¦°�Â°¶]Â°�©°Z^��¦vd]¦��Ï��ºÎÍÖ
� ���®À´§¾¯�Äv³º���¦°�À¡�~��

infix   ⇒     [   A   -    (   B   /   (   C   *   (   D   $   E   )   )   )   ]
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�¶º¯Z³z]�~º���®zºº¿x�¾¯�¿Zl³¦�®·��¿º�c�ª°��v�Z]�b�°®�if�¶z��¶§�°Z]�z·�°®�¾�¿º�c�Ä±Z�\cz¯�°®�¾«Â�®zÀ-¾¯�©°º���¿º�c�°Z]�¦¿

� ��v�Z]�¾�¿º�c�v³¦ºc¾°³�Áv��Á®¦®
� ���®zÀ-¾¯�©°º��«°®�ª°��¶¤¬o�°®�Áv��Á®¦®�®d¿°º.«¦�°®�¶§�ZkÀ¡�±¦��Î��ºÎÏÍ

A[i + 1] ← A[i]

         i ← i - 1

� ��b�¦� ( )nθ �¶^cz¯�±¦�b«Zo�²¿zd¸]�°®�¾k°®�®d¿°º.«¦�¶§�®À³¦®¾¯�z.¿®�»z��±¦��b�¦�¾k°®�®d¿°º.«¦�~�
�
�
�
�
�

� a � b

� e

� d� c

www.karshenasi.com

www.karshenasi.com


