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A20483 No Calulator[PART A. USE SEPARATE ANSWER BOOK.℄In all ases explain your methods and alulations, and justify your answers.Please make sure you read and understand eah question properly beforeanswering.Question 1 [Arrays℄ [20% in total℄Your ode should be in Java or Groovy.(a) Write a method that �lls a given array of integers with the fatorials1; 1; 2; 6; 24; 120; : : : until the apaity of the array is exeeded, withoutausing exeptions. [10%℄(b) Write a method that rotates the elements of a given array to the rightby a given number. For example, if the array is [0; 1; 2; 3; 4; 5; 6; 7℄ andthe number is 3, the resulting array should be [5; 6; 7; 0; 1; 2; 3; 4℄. Forsimpliity, you may assume that the number is non-negative and smallerthan the length of the array. [10%℄Question 2 [Staks℄ [15% in total℄Implement a lass for staks using linked lists. The lass should have a on-strutor, and implement push, pop, isEmpty methods. Your ode should bein Java or Groovy, and should use private delarations wisely.
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A20483 No CalulatorQuestion 3 [Computer Arhiteture℄ [15% in total℄(a) Write the deimal number 1234 in binary. [1%℄(b) Write the deimal number -234 in 2's omplement using 16 bits. [2%℄() The binary numbers 10010001 and 00010001 are written in 2's om-plement using 8 bits. Write them in deimal. [2%℄(d) Implement the funtion tabulated below using logial gates, where theinputs are C;X; Y and the outputs are Z;C 0. (Notie that this is a 1-bitadder with inoming arry C and outgoing arry C 0. The input digitsare X and Y , and the output digit is Z.) Diagrams are not needed -logial expressions are enough.C X Y Z C'0 0 0 0 00 0 1 1 00 1 0 1 00 1 1 0 11 0 0 1 01 0 1 0 11 1 0 0 11 1 1 1 1 [10%℄
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A20483 No Calulator[PART B. USE NEW ANSWER BOOK.℄Question 4 [TREES℄ [17% in total℄(a) Insert the numbers 5, 4, 8, 3, 2, 7, 9 in this order in an initially emptybinary searh tree. Display the resulting binary searh tree after eahinsertion. Is the resulting binary searh tree perfetly balaned? Is itomplete? Explain your answers in detail. [5%℄(b) Is the following tree a binary searh tree? Is it a heap tree? Is itomplete? Explain your answers in detail.
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2119 [4%℄() Write a proedure in pseudoode whih takes as input a binary searhtree (of numbers) and prints its elements in dereasing order. Thebasi proedures for manipulating binary trees and a print proedurefor printing a number are given. [4%℄(d) Let a quadtree QT be given whih represents grey-sale images in therange 0 to 255. Write a proedure in pseudoode whih writes allatually ourring di�erent grey values (without repetitions) in a list.[4%℄
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A20483 No CalulatorQuestion 5 [SORTING, HASH TABLES℄ [16% in total℄(a) Desribe insertion sort and sort the array [9; 6; 8; 3; 7; 1℄ with it, show-ing eah intermediate array in whih a new element is inserted. Foreah intermediate array indiate whih part of the array is sorted. Alsoindiate how many omparisons and how many variable assignments areneessary in total for eah intermediate array. [4%℄(b) Assume you have to sort an array with ten million elements. Whihsorting algorithms would be appropriate and whih ones not? Explainyour answer in detail, mentioning time omplexity. [4%℄() Assume a hashtable is represented as an array of size 7. We want tostore strings onsisting of three digits. The primary hash key is thenumerial value of the seond digit modulo 7. The seondary hash keyis the numerial value of the third digit modulo 4 inreased by one.Insert the following strings into the initially empty hashtable: "111","222", "737", "323", and "234". [4%℄(d) The array size of a hashtable is typially hosen to be a prime number.Explain in detail why. [4%℄
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A20483 No CalulatorQuestion 6 [GRAPHS℄ [17% in total℄(a) Let the following graph be given:
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What is the orresponding weight matrix? [4%℄
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A20483 No Calulator(b) Let the following weighted graph be given:
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Apply Kruskal's algorithm to determine a minimal spanning tree. Displaythe graph after eah step. [4%℄() Let the following weighted graph be given:
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Use Dijkstra's algorithm to �nd the shortest path from A to E. Whatis the minimal ost? Show all relevant steps in detail. [5%℄(d) Show that Dijkstra's algorithm does not work orretly if osts an benegative. Explain your answer in detail. [4%℄{7{ End of Paper


