CPSC 212-301



Name: _____________________________
Test #2B




October 23, 2006
Honor Pledge:

I pledge that I have neither given nor received unauthorized assistance on this test.





Signed: _______________________ Date: _____________
Closed books. Closed Notes.  Calculators OK. 85 points. 60 minutes. Weight of each question in parentheses.  Please use a pencil.  For more space, use the back of the sheet.
1. (10)  Insert the following values into an initially empty Red-black tree.  Show the final tree.  Your answer should clearly indicate which nodes are red and which nodes are black.
13 44 62 98 43 16 24
2. (10) Insert the following into a B-Tree with M=3 and L=4.  Ignore duplicates.  Show the final tree.
13 44 62 98 43 16 24 29 15 61 27 19 5 7 25 36 4 27 42 2
3. (5) Assume that a disk block can hold 32K bytes.  Assume that a record key is 64 bytes long and that a disk reference requires 4 bytes.  What is the maximum size that M can take, where M is the number of children and (M–1) is the number of keys contained in an interior node of a B-Tree.  Show clearly how you arrived at your answer.
4. (5) Assume that a disk block can hold 32K bytes.  Assume that a record, including the key, is 512 bytes long.  What is the maximum size that L can take, where L is the number of records contained in a leaf node of a B-Tree.  Show clearly how you arrived at your answer.
5. (10) Perform the following operations on an initially empty Leftist minHeap.  Show the final heap.  Note that “D” means “delete”.
24 29 19 5 7 D 15 61 27 D 4 23 34 D 16
6. (10) Perform the following operations on an initially empty binomial max-queue.  Repeat:  Max-Queue.  Show the final queue.  Note that “D” means “delete”.
19 5 7 D 24 29 15 61 27 D 4 23 34 D 16
7. (10) Insert the following values into a 17 element hash table.  Use double hashing to handle collisions.  Use the hash functions:  h(x) = x%17 and  h2(x) = 13 – (x % 13).

Values:   1 18 35 52 75 2 19 36 53

i:   0   1   2   3   4   5   6   7   8   9   10  11  12  13  14  15  16 
a:  ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ 

8. (10) Perform the following operations on an initially empty binary minHeap.  Show the final heap.  Note that “D” means “delete”.

19 5 7 D 24 29 15 61 27 D 4 23 34 D 16
9. (10) Disk Storage.  Consider a disk drive with 10 platters where each platter is double-sided (data recorded on both surfaces) except for the topmost and bottommost platters which are single-sided.  Assume that the platters are stacked vertically.  Assume that each surface has 80 tracks, each track has 32 sectors, and each sector holds 2K bytes.  Then answer the following questions:

a) ______ How many recordable surfaces does the disk contain?

b) ______ How many bytes of data can be recorded on 17 tracks?

c) ______ How many bytes of data can be recorded on a four cylinders?

d) ______ If a file requires 27 sectors, what is the maximum size of the file?

e) ______ What is the capacity of the disk?

10. (5) Short answers:

a) _____ A binary heap with N nodes has what height?  Be precise.
b) _____ (T/F) In a leftist heap, root’s left child has height greater than the root’s right child. If you answer false, give a reason: _______________________________________________________
c) _____ (T/F) If you insert the same sequence of values into a leftist heap and into a skew heap, both heaps will have the same height.  If you answer false, give a reason: ___________________ 
d) (Fill in the blank) You should consider rehashing when the hash table ______________________ exceeds 50%.
e) ______ What is the maximum number of records that can be stored in a B-Tree with M=5, L=4, and height h=6.
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2.

3. 64(M-1) + 4M ≤ 32K

   64M – 64 + 4M ≤ 32K
   68M ≤ 32K + 64
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   M ≤ (32K + 64)/68 ≈ 482

   M ≤ 482

4. 512L ≤ 32K

   L ≤ 215/29 = 26
   L ≤ 26
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6. 
7. f(x) = x%17
   f2(x) = 13 – (x%13)

  x  :  1 18 35 52 75  2 19 36 53

f(x) :  1  1  1  1  7  2  2  2  2

f2(x): 12  8  4 13  3 11  7  3 12

i:  0  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16

a: __  1  2 __ 53 35 __ 75 36 18 __ __ __ __ 52 __ 19
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8. 

9. a) 18

   b) 32 sectors/track * 2K bytes/sector * 17 tracks = 17*64K bytes 

      = 1088K bytes = 17*216 bytes

   c) one track = 64K bytes

      one cylinder = 18 tracks (one track per surface)

      4 cylinders * 18 tracks/cylinder * 64K bytes/track

      = 4*18*64K bytes = 4698K bytes
   d) 27 sectors * 2K bytes/sector = 54K bytes max

   e) 18 surfaces * 80 tracks/surface * 64K bytes/track

      = 9*2 * 10*8 * 64 K bytes

      = 9*10 * 21 * 23 * 26 * 210 bytes = 90 * 220 bytes 

      = 90M bytes = 92160K bytes

10. a) └log N┘ = floor(log N)

b) False, left child must have null path length, less than or equal to right child’s null path length (not height)

c) True

d) Load factor

e) 4*56 = 62500 records
