
Algorithms and Programming

18 September 2019
Part I: Theory

Register Number Family Name First Name

Course: O \TOGDLP l0 credit O L2OGDLM 12 credit

No books or notes are allou,ed. Solve exercises directly within the reserved space. Additional sheets
are accepted only when strictly necessrary. Arrailable time: 60 minutes.

1. (2.0 points)
Given the following sequence of integers stored in an array:

312459001348732

sort it in ascending order using counting sort.

Show the content of arrays A, B ard, C a,nd all relerrant intermediate steps on the array C.

Show how counting sort can be implemented in C language, and specify its aspnptotic complexity. Motivate the
conclusions intuitively.
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00000000
22101110
7 910L0 1I-L2 L3 13
7 9101010L2 1313
7 9101010111313
7 810L010111313
6 8101010111313
6 8r.0 10 10 11 13 13
6 8101010111313
6 8101010111313
6 810 10 10 11 12 l-3
6 8 910 10 1l- L2 13
6 7 910 10 1-1 L2 13
6 7 9101011L2 13
6 7 910101112 13
5 7 9I-0 10 1l- L2 13
t2 33 44 57

Reserved Cells

Eìx.

Ex. 2

Ex. 3

Ex.4
Ux. 5
Ux. 6

Tot.

-B 0 0 0 0 0 0 0 0 0 0 7 0 0
-B 0 0 0 0 0 0 0 0 0 0 7I0
-B 0 0 0 0 0 0 0 0 4 0 7I 0
-B 0 0 0 0 0 0 3 0 4 0 7 I0
-B 0 0 0 10 0 3 0 4 0 7 I0
-B 0 0 0 10 0 3 0 4 0 7 I0
-B 0 0 0 10 0 3 0 4 0 7I0
-B 0 0 0 10 0 3 0 4 0 7I9
-B 0 0 0 10 0 3 0 4 5 7 8 9
-B 0 0 0 10 0 3 4 4 s 7 8I
-B 0 0 0 1 2 0 3 4 4 5 7I 9
-B 0 0 1 1 2 0 3 4 4 5 7 I 9
-B 0 0 l- t- 2 3 3 4 4 5 7 I 9
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2. (2.0 points)
Given the follouring prograrn:

fincIud. <stdio.h>
rroid f (iaÈ 1, lit r) {

iat m;

if (1>=r) {
reÈura;

)

m= ll+r) / 2,
fprintf (stdout, Dcall *d-*d\ntr, 1, m);
f (1, m) ;fprintf (sÈdout, 'caLl *d-td\n", ft|1, r) i
f (rrÈt1, r) ;
actu8ni

)

Ltìt main O {f (0, 8)t
i

draw the recursive tree generated by function f. For each recursive call, report the values of all parameters afld the
exact output generatd by the procedrue.
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3. (2.0 points)
10 credit course (OLOGDLP)
Consider a binary tree with l&nodes. Its visits return the following sequences:

pre.order: A B C E H I F J L D G K M
in-order: A H E I C J L F B G M K D
post-order: H I E L J F C M K G D B A

Draw the original binary tree.

12 credit course (\\OGDLM)
Given an initially empty BST perform the folloning sequence of insertions on the BST root:

361911308
Report all releva.nt intermediate steps. /'
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4. (2.0 points)
Given the sequence of integers:

31 723 19 101 13 I 42 7 20 88 54 33

draw the final configuration of an initially empty hash table of size 23 where insertion of the previous sequence
occurs. Assume open addressing with quadratic probing with c1 : 1 and c2: L. Show all relevant intermediate
steps.
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5. (2.0 points)
Suppose to have an initially empty priorrty queue implemented with a maximum heap. Given the following sequence
of integers and * characters:

11377591321127**2*

where each integer correponds to an insertion iuto the priority queue and each character * 6611ssronds to a,n

extraction, show the priority queue a,fber each operation and return the sequence ofvalues extracted.
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(2.0 points)
Given the following directed and weighted graph, find all shortest paths connecting node ,4 with all the other nodes
resorting to Bellman-Fbrd's algorithm.

If necessary, consider nodes and edges in alphabetical order.

Would Dijkstra's algorithm find the sa,me result? Justify your auswer.
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