
1. [10 points] Error detection using CRC codes Given G = 10011, D = 110101101
compute the  remainder R and determine the data that is transmitted.


Addition and subtraction are done in modulo-2 arithmetic, without carries in addition or borrows in subtraction.  Thus, addition and subtraction are identical and are equivalent to the bitwise XOR of the operands.

10011/1101011010000\110000101 (we don't care about the quotient)
      10011|||||||| -
      -----||||||||
       10011|||||||
       10011|||||||  -
       -----|||||||
        00001||||||
        00000||||||   - (See explanation below)
        -----||||||
         00010|||||
         00000|||||    - (See explanation below)
         -----|||||
          00101||||
          00000||||     - (See explanation below)
          -----||||
           01010|||
           00000|||      - (See explanation below)
           -----|||
            10100||
            10011||       -
            -----||
             01110|
             00000|        - (See explanation below)
             -----|
              11100
              10011         - (Stop when all bits from D are used)
              -----
               1111 -> the remainder -> the CRC! 

[bookmark: _GoBack]Notes the places where we subtract 00000.  We do this because there are not enough bits after the first non-zero bit.  We need to subtract G from a five-bit number.
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