
Algorithms and Programming

29 January 2018
Part I: Theory

Register Nurnber Familv Name First Na.ne

Course: a 1IOGDLP 10 credit C 12OGDLM 12 credit

No books or notes are allowed. Solwe exercises directly within the reserwed space. Added sheets aÌe
accepted only when strictly necessary. Examination time: 50 minutes.

1. (2.0 points)
Given the following sequence of pairs, rvhere the relation i-j meàns that rode,i is adjacent to node j:

25 13 34 51 40 63 5-6 1-9

appÌy an on line connectivity algorithm with quick find, showing at eaclì step the conLenls of the arra,y ard the
forest of trees a"t tlìe final step. Node ranles are illtegers i[ the range frorn 0 to 10.
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2. (2.5 points)
10 credit course (OlOGrrP)
Giveri the following sequence of integes stored iù al array:

1107241 770 8 55 91 t4 32 19 13737331
perform the IìrsL 2 steps of quick-§ort to sort the array in ascending order. At each step irìdicate the pivot element
you selected. Steps must be improperly considered ir breadth on the recursion tree, rather thàù in depth. Return
as a result the iwo pa,rtitions of the original àrray and the two pa,rtitiols of those found at the previous step.

12 credit corrse (\2OGDLLI)
Given the followiug sequence of iDtegers stored in àn a,Ilày:

71072 41 71 0 85591 14 32 19 13 737331
perform the firsL 2 sLeps of quick sort to sort the array irr descending order. At each step indicate the pivot element
you selected. Steps must be improperlS, considered in breadth oll the recursion tree, rather than in depth. Return
as a result the Lwo partitions of the original allay and the two partiLions of bhose found at the previous step.
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( 1.0 point)
10 credit course (01OGrrP)
Converlj bhe following expression from in fix to post flx [otation:

(A B)lI(c/D) +l(D/(E F))j

12 credit corrse (02OG DLLI)
Convert the following expressiou from in fìx to post flx Dotation:

(A-B)/{(c/D)+KDl@ F)) * Gl}
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4. (2.0 points)
10 credit corrrse (j|OGDLP)
Consider a binary tree with 11 r]odes. Its visits return lhe followitìg seque[ces:

pre-order:ABDEGIICFI
in-order:DBGEHAFLI
post-order: DG H E B L X,I I F

Draw the original bina,ry tree.

12 credit coorse (02OG DLIvI)
Given the fol]owing BST

L l,I
MC
CA

g

pÉ

C, l{

A\c
F\

I
LH

insert in the root the keys 16, 19 and 22; theD delete the key 19. Redraw the tree at each relevant step.
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5. (2.5 points)
10 credit course (01OGD.LP)
Suppose to have an initially empty priority queue implemented with a lainimurn heap. Given the folìowing sequence
of integers and * characters:

11 23 5 71325 * + 2 31 * 19 17

. where each inteqer corresponds to an inseriion into the priority queue and each character * conesponds to an

/ exftaction of thi maximum, show the prio by queue after each operation and retur[ the sequence of extracted
values. Finally, charBe the prioritv of 17 into 41 and draw the corresponding priority queue.

/ 12 credit, co.u-rse (O2OGDLÀI)
/ Suppose to have a,n initia.lly empty priority queue impÌemented with a maximum heap. Given the following

sequence of iùtegers and * characteB:

, 
11 23571325**231 *19 17

/ where each integer corresponds to an insertion into the priority queue ànd each character * corresponds to an
extraction of the mininum, shovr the priority queue after each operation and retur[ the sequence of extracted
values. Finally, cha,nge the priority of 17 into 41 and draw the correspolding priority queue. -\
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(2.0 points)
10 credit course (01OGDLP)
Given the lollowing undirected ard weighted graph, 1ìnd a miDimum spanning tree using Kruskal's algorithm, draw
tlÌe tree and return the minirnum weight as a resulb. Show relevant intermediate steps.

12 credit course (02OGDtr,4.1)
Given the lolÌowing undirected alld weighted graph, find a mininum spanring tree using Prim's algorithm starting
fron vertex l), draw Lhe Lree à[d return tÌle m
clrts.
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