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York University

Faculty of Science and Engineering

Department of Computer Science and Engineering

CSE 1520 Computer Use: Fundamentals

February 6, 2008

Family Name: ________________________________________________________

Given Name:
________________________________________________________

Student Id:
________________________________________________________

Instructions

1. The exam has 12 questions and 5 pages (including this one). 

Examination time is 50 minutes.

2. No aids (such as calculators, reference sheets, etc.) are permitted. 

3. Turn off cell phones and put your cell phones off the desk.

4. Answer each question in the space provided. 

If you need more space, write on the backs of pages.

5. Write legibly. Unreadable answers do not count. Do not use red ink.

6. Generally, no questions regarding the interpretation, intention, etc. of an exam question will be answered by invigilators. 

   If in doubt, state your interpretation as part of your answer.

MARK: __________________ / 20

Note: this a generic first test for sections M and P.  It may not be exactly the one

you wrote, but the questions should be very similar.

1.  A number n is expressed as 653 in decimal notation.

    (a) What is n expressed in binary notation. 

ANSWER

There are 2 main ways to do this.

First:  

    Find the largest power of 2 that is <= n. Say that's 2k.

    Then let n1 = n – 2k. Repeat, i.e. find the largest power of 2, say 2x that

    is smaller than n1, and so on.

    We would have

    653 = 512 (29) + 141

    141 = 128 (27) +  13

     13 =   8 (23) +   5

      5 =   4 (22) +   1

      1 =   1 (20) +   0 (so stop here)

    Now write it out as 1 0 1 0 0 0 1 1 0 1
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1
0
0
0
1
1
0
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32
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8
4
2
1

Second (the more general method): next page

    Get the binary digits from right to left by repeatedly doing the following steps

    until the new value of n is 0:

    Step 1: next digit is n mod 2 (written as “n % 2”)

            (i.e. the remainder when n is divided by 2).

            That's very easy, since the remainder will be 0 if n is an even number

            and 1 if n is an odd number.

    Step 2: let the new value of n be the old value of n divided by 2.

            Here, we mean “integer division”, i.e. just the whole number part of the

            answer/quotient is taken.

    We would have

n
n % 2

653
1

326
0

163
1

81
1

40
0

20
0

10
0

5
1

2
0

1
1

0


     Remember that the column of 1s and 0s read top-to-bottom hold the desired binary

     number read right-to-left. So the answer is

     1 0 1 0 0 0 1 1 0 1

     Important note: We can express n in any base by this method.  Just substitute

     that base for 2 in the above method.

    (b) What is n expressed in octal notation?

ANSWER

There are 2 main methods to do this.

First (not advised in this case): just apply the second method used in part (a)

n
n % 8

653
5

81
1

10
2

1
1

0


    Remember that top-to-bottom means right-to-left, so the answer would be

    1 2 1 5

    Check your answer as follows (use * for “times”):

    1 2 1 5 in octal is 1*83  +  2*82  +  1*8  +  5

                      = 1*512 +  2*64  +  1*8  +  5

                      = 512 + 128 + 8 + 5

                      = 653, so we're ok.

Second (recommended here).

    We already have n expressed in binary notation.  It is 1 0 1 0 0 0 1 1 0 1.

    Group the digits into groups of 3, starting at the right end.

    (Recall that 3 bits can be from 000 up to 111, so can represent the 8 octal

    digits 0 .. 7.  We get

     binary:  1     0 1 0     0 0 1     1 0 1

      octal:  1       2         1         5       

 (c) What is n expressed in base 3?

ANSWER

Again, just use the second method shown for part (a), but with base of 3 instead of 2.

n
n % 3

653
2
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1
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0
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0

8
2

2
2

0


So the answer is 2  2  0  0  1  2

2.  A number n is expressed as 0 0 1 0 1 1 1 0 in binary notation. 

    (a) What is n expressed in decimal notation?

ANSWER

This is just positional notation.

        0    0    1    0    1    1    1    0

        27   26     25   24   23   22    2    1   

                 32    +    8 + 4   + 2        =  46

    (b) What is n expressed in hexadecimal notation?

ANSWER

First method (not the best)

    46 = 32 + 14

       = 2*16 + 14

    So, in hexadecimal notation we have 2 E  

   (Remember that A – F are used for hexadecimal digits with values ten to fifteen.)

Second, better method.  We already have n in binary.  Group the bits from right to

left in groups of 4.  Remember that 4 bit can give us 0000 ... 1111, so can represent

hexadecimal digits from 0 ... 15.

     0    0    1    0    1    1    1    0    

               2         8  + 4  + 2 = 14

               2                        E

3.  A number n is expressed in 2's complement notation in 8 bits as 1 0 1 1 0 1 0 1


(a) What is n expressed in normal decimal notation?

ANSWER

In 2's complement notation, any number that begins with a 0 is non-negative and is

evaluated using straightforward base 2 positional notation, as in question 2 (a).

Since this number begins with a 1 (at the left end), we know it is negative,

that is, it's equal to -x for some x.  There are 2 ways to figure out what this x

must be.

First method: n is expressed in k bits above, where k = 8.  

So evaluate n as an unsigned integer using straightforward positional notation and

then subtract the result from 2k, i.e. from 28.

2k (i.e. 28) is 256. 

1 0 1 1 0 1 0 1 = 27  +  25  +  24  +  22 + 1

                = 128 + 32  +  16  +  4  + 1

                = 181

256 – 181 = 75

So x = 75

Recall that n = -x, so n = -75

Second method to find x:

Flip all the bits and add 1.

        n:   1 0 1 1 0 1 0 1

flip bits:   0 1 0 0 1 0 1 0

    add 1:  +              1

   answer:   0 1 0 0 1 0 1 1 = 26 + 23 + 2 + 1

                             = 64 + 8  + 2 + 1

                             = 75

So x = 75.

Since n = -x, n is -75.

    (b) What is n expressed in 2's complement notation in 12 bits, instead of 8?

ANSWER

     We add 4 bits on the left end. For numbers expressed in 2's complement, the bits

     we add at the left end are the same as the leftmost bit in the original number.

     Here, the leftmost bit is a 1, so we add 4 1's to get 1 1 1 1 1 0 1 1 0 1 0 1

                                                      added    original

     Note that if you evaluate this 12-bit 2's complement number using the methods shown

     above, the value is still -75.

4.  A fraction x is expressed as .3125 in decimal notation.

    What is x expressed in binary notation (just positional notation)?

ANSWER

    In binary notation, this will be something like .abcdef ... for some 

    values (0 or 1) of a, b, c, etc.

    What happens when you multiply .abcdef by 2? Answer: the radix point moves one

    position to the right to give you a.bcdef.  You can find the 'a' by looking at

    the whole number part of a.bcdef.

    Then take the fractional part of a.bcdef, namely the .bcdef and repeat to get the b,

    and so on.  For our example, we have

    2 * .3125 = 0.625.  The whole number part of 0.625 is 0, so x expressed in binary

                        starts with .0

    2 * .625 = 1.25    The whole number part is 1, so x starts with .01

    2 * .25 = 0.5      The whole number part is 0, so x starts with .010

    2 * .5 = 1.0       The whole number part is 1, so x starts with .0101 

    The remaining fractional part is 0, so we stop, with x in binary = .0101

    Check: in binary .0101 = 1/4 + 1/16 = 4/16 + 1/16 = 5/16

    If you do the division, 5.0000 divided by 16, you get .3125 

5.  A real number x is stored in the computer in floating point notation

    in 12 bits, using 4 bits for the exponent as 1 1 0 1 1 1 1 0 1 1 0 0

    What is x expressed in normal decimal notation?

ANSWER

Numbers stored in binary floating point notation are always represented as

(+/- sign) 2exponent * .abcdef  (a, b, c, etc. are all 0 or 1)

The string of digits abcdef ... is called the mantissa.  It begins with a 1

We don't store the '2' and we don't store the radix point '.'

We always use the first bit for the sign. 1 = negative. 0 =  non-negative.

This question specifies 4 bits for the exponent and a total of 12 bits.

That leaves 7 bits for the mantissa. 

So what we have is

    1    1    0    1    1    1    1    0    1    1    0    0

  sign      exponent                   mantissa

 negative

The exponent is stored in “excess notation”.  If k + 1 bits are used for the 

exponent, then it is “excess 2k”.  Here, in 4 bits, it is excess 23 or excess 8.

This means that we take the pattern 1000 (normally = 8) to be our 0 and the other values

are relative to this.  So 0111 (normally = 7) would be the pattern for -1. 

1111 (normally = 15) would be the pattern for 7, 

and 0000 (normally = 0)  would be the pattern for -8.

The given exponent is 1011 (normally = eleven), so this is the pattern for +3.

So the given floating point number is 

      - 23 * .1101100

Get rid of the 23 by moving the radix point 3 places to the right. 

Now we have -110.1100

The whole number part 110 is 4 + 2 = 6

The fractional part .1100 is 1/2 + 1/4 = 3/4 = .75

So the final answer is - 6.75

6.  If the ascii code for 'g' is 67 in hexadecimal, what is the ascii

    code for 'm' (also in hexadecimal)?

ANSWER

Remember that ascii codes for letters are contiguous, so if the code for

A is n, then the code for B is n+1, for C is n+2, and so on.

'm' is 6 letters after 'g', so the hex code for 'm' = hex code for 'g' + 6

= 67 + 6 = 6(13) or 6D, since D is the hex digit with the value thirteen.

7.  How many different symbols could be encoded using unicode?

    (Just give an expression/formula for the answer; you don’t need to work it out.)

ANSWER

Unicode characters are encoded using 2 bytes, i.e. 16 bits each.

Since each bit can be either a 0 or a 1, the number of possible patterns is 216.

Or remember that each byte, being 8 bits, can hold 28 = 256 patterns.

So a 2-byte unicode character can hold 256 * 256 patterns.

Or about 65 thousand patterns.

8.  True / False (Circle one.) Huffman encoding is lossy.

ANSWER

This is false.  It is always possible to get back exactly the original from

the Huffman encoded version.  There is no loss of information.

9. (2 points) Say a message consists of AAAABBBCCDDDD repeated 10,000 times.  You wish to use Huffman encoding to save space.  Which of the following is/are possible Huffman codes for sending this message?

(Circle the number (i) – (iv) of each correct code.)

(i)

Huffman Code
Character

10
A

001
B

011
C

11
D

(ii)

Huffman Code
Character

100
A

01
B

00
C

110
D

(iii)

Huffman Code
Character

00
A

100
B

110
C

01
D

(iv)

Huffman Code
Character

00
A

110
B

100
C

11
D

ANSWER

What's necessary here is that the more frequent letters get the shorter codes and

that no code is a prefix of another code.

ii is no good, because the code for 'A' is longer than the code for the

   less frequent 'B'

      iv is no good, because the code for 'D' is a prefix of the code for 'B'

      The other two codes, i and iii, are ok.

10.  (2 marks) Under Unix, when file protection is considered, there are different kinds of users and different kinds permissions that are turned on or off for each kind of user.  (Note: (a) and (b) below are worth 1 mark each.  Each gets 0 or 1 – no part marks.)

(a) What are the different kinds of users?

ANSWER

             the file owner

             the group to which the file owner belongs

             all others

(b) What are the different kinds of permissions?

ANSWER

             read

             write (or “delete” for directories)

             execute 

11 For (a) and (b) below, circle one of the answers to indicate whether the given path is an absolute path or a relative path.


(a) path: temp

     absolute path              relative path


(b) path: /cs/home/peter/Courses/1520/test1

     absolute path              relative path

ANSWER

    Note: if a path begins with a '/', it is an absolute path.

          Otherwise, it is a relative path.

12 (2 points) Assume you start with the following spreadsheet.


A
B
C
D

1
11
=2*A3
2


2
22
=2*$A3
4


3
33
=2*A$3
6


4
44
=2*$A$3
8


5
55

10


6
66

12


7
77

14


Columns A and C have numbers entered.  The formulas used in B1 – B4 are shown.  Now assume that you

· copy cell B1 and paste it into cell D2

· copy cell B2 and paste it into cell D3

· copy cell B3 and paste it into cell D4

· copy cell B4 and paste it into cell D5

  Fill in the cells D2 – D5.  Show  the data view, not the formulas.

ANSWER

  Cell references are given as “column, row”.  The reference to the column may

  be absolute or relative, i.e. relative to the column where the formula appears.

  The same is true for the reference to the row.

  A dollar sign $ before a column or cell reference means that that reference is

  absolute.  If there is no dollar sign, the reference is relative.  Based on this

  we could rephrase the formulas as follows (not legal syntax):


A
B
C
D

1
11
=2*(this column -1)  

   (this row - 2)
2


2
22
=2*(column A)

   (this row - 1)
4


3
33
=2*(this column - 1)

   (row 3)
6


4
44
=2*(column A)

   (row 3)
8


5
55

10


6
66

12


7
77

14


  Now picture this copied as described:


A
B
C
D

1
11
=2*(this column -1)  

   (this row - 2)
2


2
22
=2*(column A)

   (this row - 1)
4
=2*(this column -1)  

   (this row - 2)

3
33
=2*(this column - 1)

   (row 3)
6
=2*(column A)

   (this row - 1)

4
44
=2*(column A)

   (row 3)
8
2*(this column - 1)

   (row 3)

5
55

10
=2*(column A)

   (row 3)

6
66

12


7
77

14


Writing the formulas in the normal way:


A
B
C
D

1
11
=2*A3
2


2
22
=2*$A3
4
=2*C4



3
33
=2*A$3
6
=2*$A4



4
44
=2*$A$3
8
=2*C$3



5
55

10
=2*$A$3



6
66

12


7
77

14


Notice how the dollar signs '$' are copied in the formulas as well.

And this would give us the following values:


A
B
C
D

1
11
=2*A3
2


2
22
=2*$A3
4
16



3
33
=2*A$3
6
88

4
44
=2*$A$3
8
12

5
55

10
66

6
66

12


7
77

14


END OF THE TEST


