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Programming and Data Structures
Programming in C, Recursion. Arrays, stacks, queues, linked lists, trees, binary search
trees, binary heaps, graphs.

Algorithms
Searching, sorting, hashing. Asymptotic worst-case time and space complexity.
Algorithm design techniques: greedy, dynamic programming and divide‐and‐conquer.
Graph search, minimum spanning trees, shortest paths.

Computer Networks
Concept of layering: OSI and TCP/IP Protocol Stacks; Basics of packet, circuit and virtual circuit; switching; Data link layer: framing, error detection / correction, flow control, Medium Access Control, Ethernet bridging; Routing protocols: shortest path, flooding, distance vector and link state routing; Fragmentation and IP addressing, IPv4, CIDR notation, subnetting, Basics of IP support protocols (ARP, DHCP, ICMP), Network Address Translation (NAT); Transport layer: flow control and congestion control, UDP, TCP, sockets;
Application layer protocols: DNS, SMTP, HTTP, FTP, Email. Basics of Wi-Fi. Network security: authentication, basics of public key and private key cryptography, digital signatures and certificates, firewalls
Image processing
2D sampling, Image enhancement in the spatial domain, Two Dimensional Discrete Fourier Transform, image segmentation, Image representation and description, Image data compression, Image morphology

Databases and Data Mining
ER-model. Relational model: relational algebra, tuple calculus, SQL. Integrity constraints, normal forms. Classification, Clustering and Association Rule Mining, Web Mining.


