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Contest Topics for Professor
Position 24, 2020-2021, semester 2

Disciplines: Data Structures, Mobile Devices and Applications.

Data Structures

1.

10.
11.

Standard and software developer-defined data types. Pointers. Models and requirements for
defining, initializing, using and readability of data in the source program. Stack memory and
Heap memory. Quality indicators for using the memory

Noncontiguous dynamic data structures: simple linked list and double linked list — definition,
allocation and use. Stack and queue — definition, allocation and use.

Sparse matrix: definition, allocation and use. Heterogeneous and contiguous data structures.
Implementation of the sparse matrices by arrays and heterogeneous data structures

The graph data structure: characteristics, definition, allocation and use. Traversal algorithms
of the graph. Connectivity and connectivity paths algorithms.

Tree data structures: arbitrary tree structures and binary trees — definition, allocation and
use. Structure trees: characteristics, implementation and operations. Evaluation of a
mathematical expression using structure trees.

Tree data structures: binary search tree — definition, allocation and use.

Balanced trees and self-balancing search trees: balanced binary trees, AVL trees, Red-Black
trees — definition, characteristics and operations.

The B-tree data structure: definition, properties, allocation, algorithms and implementation
of the fundamental operations (insertion and deletion).

Hash tables: characteristics, hash functions, operations, collision avoidance mechanisms.
Heap data structure — definition, allocation and use. Priority queues.

Data compression: characteristics, classification and data compression algorithms.
Conversions of data structures: characteristics of conversion process, conversion types,
productive elements at process level, respectively at application level.
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Mobile Devices and Applications

1.

Mobile devices: classifications (mobile phones, smartphones, tablets), hardware
architecture

Technologies for mobile communications: Restricted area data communications (PAN,
WLAN), extended area data communications (data technologies over the GSM network)
Operating systems for mobile devices: OS architecture; presentation of Android, iOS
Windows Phone, BlackBerry OS, Bada

Mobile applications: features, components, specific elements of interaction with users;
technologies for implementing mobile applications

Developing applications for the Android platform: User interface: windows, containers,
controls, menus, event handling, fragments, containers, lists, and adapters. Network access
- asynchronous operations, XML, and JSON file processing. Persistent data storage on the
device: files, shared preferences files, SQLite databases. Network databases. Two-
dimensional graphics. Use of predefined services. Obtaining the geographical position. Using
maps in applications. Use of predefined content providers. Message receivers. Verification,
validation, and publication of applications.
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