
1. C o n s id e r  a  g e n e r a to r  p o ly n o m ia l C  =  x 3  +  1, w h e n  th e  d a ta  is  10 110 0 10 1, w h a t w ill
b e  th e  f in a l m e s s g e  tr a n s f e r r e d  a f te r  C R C  e n c o d in g ?

A n s w e r :
S in c e  a ll C R C  c a lc u la tio n s  a r e  d o n e  in  m o d u lo  2  a r ith m e tic  w ith o u t c a r r ie s  o r  b o r r o w s ,
b o th  a d itio n  a n d  s u b s tr a c tio n  a r e  id e n tic a l to  X O R .

T h e  d e ta ile d  c a lc u la tio n  is  a s  f o llo w s :

          10 10 0 110 0

10 110 0 10 110 0 1 0 0 0
          10 0 1
              10 0 0
              10 0 1
                    110 1
                    10 0 1
                      10 0 0
                      10 0 1
                            10 0

T h e  r e m a in d e r  o f  th e  a b o v e  c a lc u la tio n  is  10 0 , s o  th e  f in a l m e s s g e  tr a n s f e r r e d  s h o u ld  b e
10 110 0 10 110 0 .

2 . B a s e d  o n  th e  p r e v io u s  p r o b le m , h o w  c a n  th e  r e c e iv e r  d e te c t a n  e r r o r ?  F o r  e x a m p le , if
th e  m e s s a g e  h a s  b e e n  c h a n g e d  to  10 1110 10 1, h o w  w ill th e  r e c e iv e r  d e te c t it?

A n s w e r :
B e c a u s e  b o th  th e  s e n d e r  a n d  r e c e iv e r  h a v e  a g r e e d  o n  th e  s a m e  g e n e r a to r  p o ly n o m ia l C ,
th e  r e c e iv e r  c a n  c a lc u la te  th e  r e m a in d e r  a c c o r d in g  to  C . A f te r  th e  m e s s a g e  h a s  b e c o m e
10 1110 10 1, n o w  th e  r e m a in d e r  is  110 , d if f e r e n t f r o m  th e  a tta c h e d  C R C  r e m a in d e r  10 0 .
S o  th a t th e  r e c e iv e r  c a n  te ll th e r e  is  s o m e th in g  w r o n g  w ith  th is  tr a n s f e r .

3 . W h y  C R C  is  u s e d ?  G iv e  s o m e  e x a m p le s  w h e r e  C R C  c a n  b e  u s e d .

A n s w e r :
C R C  is  u s e d  to  d e te c t e r r o r s  d u r in g  d a ta  tr a n s f e r . B y  c a r e f u lly  s e le c tin g  p o ly n o m ia l
g e n e r a to r s , C R C  c a n  d e te c t m o s t o f  th e  e r r o r s . T h u s , it p r o v id e s  a  r e lia b le  c h a n n e l
b e tw e e n  th e  s e n d e r  a n d  r e c e iv e r . C R C  c a n  b e  u s e d  in  d if f e r e n t la y e r s  o f  th e  n e tw o r k
s ta c k , f o r  e x a m p le , d a ta  lin k  la y e r  a n d  n e tw o r k  la y e r .

4 . C o m p a r e  C R C -12 , C R C -16 , C R C - C C IT T  a n d  C R C - 3 2 . W h a t is  c o m m o n  a m o n g
th e m ?  W h y  is  it h e lp f u l?



A n s w e r :
T h e  c o m m o n  th in g  a m o n g  th e m  is  th a t ( x + 1) is  a  f a c to r . In  th is  s e n s e , a ll o f  th e s e
p o ly n o m ia ls  c a n  d e te c t a ll e r r o r s  w h ic h  c o n ta in  a n  o d d  n u m b e r  o f  in v e r te d  b its .


