
 

 

 

 

 

Date/ Time January 2, 2018, 2:30 PM, 

Venue ACMU Seminar Room 

Speaker Saket Saurabh  
Institute of Mathematical Sciences, Chennai, India 

Title Exact Algorithms via Monotone Local Search 

Abstract In a vertex subset problem we are given as input a universe U of size n, and a family F of 
subsets of the universe defined implicitly from the input. The task is to find a subset S in F of 
smallest possible size. For an example the Vertex Cover problem is a subset problem where 
input is a graph G, the universe is the vertex set of G, and the family F is the family of all 
vertex covers of G. Here a vertex set S is a vertex cover of G if every edge of G has at least 
one endpoint in S. Many problems, such as Vertex Cover, Feedback Vertex Set, Hitting Set 
and Minimum Weight Satisfiability can be formalized as vertex subset problems. The trivial 
algorithm for such problems runs in time 2^n. We show that (essentially) any vertex subset 
problem that admits an FPT algorithm with running time c^kn^O(1), where c is a constant 
and k is the size of the optimal solution, also admits an algorithm with running time (2-
1/c)^n. In one stroke this theorem improves the best known exact exponential time 
algorithms for a number of problems, and gives tighter combinatorial bounds for several 
well-studied objects. The most natural variant of our algorithm is randomized; we also show 
how to get a deterministic algorithm with the same running time bounds, up to a sub-
exponential factor in the running time. Our de-randomization relies on a new pseudo-
random construction that may be of independent interest. 

Date/ Time January 12, 2018 11:30AM 

Venue ACMU Seminar Room 

Speaker Pradip Bose 
Dr. Pradip Bose is a Distinguished Research Staff Member and Manager of the Efficient & Resilient 
Systems Department at IBM T. J. Watson Research Center, Yorktown Heights, NY. He is a graduate of 
I.I.T Kharagpur and later received his M.S. and Ph.D degrees from the University of Illinois at Urbana-
Champaign. He is a Fellow of the IEEE, a Master Inventor at IBM and a member of IBM's Academy of 
Technology. 

Title System Architectural Support for Mobile Cognition** 

Abstract We consider an exciting new computing paradigm called Cloud-Backed Mobile Cognition. It 
refers to an envisioned future where (mobile) edge devices provide intelligent services, with 
the back-end cloud server providing support for resilient functionality and online, continuous 
learning. An additional dimension of collaborative learning at the edge through swarm 
computing is also touched upon. The system architectural support for such a future, with 
resilient low-voltage computing at the core of functionality is presented. The associated pre-
RTL modeling and tools innovations are also covered briefly. 
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Date/ Time January 17, 2018 11:30AM 

Venue ACMU Seminar Room 

Speaker Pavithra Prabhakar 
Pavithra Prabhakar is an associate professor in the Department of Computer Science and Peggy and 
Gary Edwards Chair in Engineering at the Kansas State University.  She obtained her doctorate in 
Computer Science and a masters in Applied Mathematics from the University of Illinois at Urbana-
Champaign, followed by a CMI postdoctoral fellowship at the California Institute of Technology. Her 
main research interest is in formal analysis of cyber-physical systems with emphasis on both 
foundational and practical aspects related to automated and scalable techniques for verification and 
synthesis of hybrid systems. She is the recipient of a Marie Curie Career Integration Grant from the 
EU, a National Science Foundation CAREER Award and an Office of Naval Research Young Investigator 
Award. 

Title Formal Verification of Robustness Properties of Hybrid Systems 

Abstract Cyber-physical systems (CPSs) consist of complex systems that combine control, computation 
and communication to achieve sophisticated functionalities as in autonomous driving in 
driverless cars and automated load balancing in smart grids. The safety criticality of these 
systems demands strong guarantees about their correct functioning. Formal verification is an 
area of computer science that deals with rigorous and automated methods for correctness 
analysis based on mathematical models of systems and correctness specifications. In this 
talk, we present some of our work on formal verification techniques for cyber-physical 
systems analysis using the framework of hybrid systems. Hybrid systems capture an 
important feature of CPSs, namely, mixed discrete-continuous behaviors that arise due to the 
interaction of complex digital control software (discrete elements) with physical systems 
(continuous elements). 
We will focus on the formal verification of a fundamental property in control design, 
namely, stability. Stability is a robustness property that captures the notion that small 
perturbations to the initial state or input to a system result in only small variations in the 
behavior of the system. We will present a novel algorithmic approach to stability analysis 
based on model-checking and abstraction-refinement techniques. We highlight the technical 
challenges in the development of an algorithmic framework for stability analysis owing to 
the robustness aspect. We will present experimental results using our tool AVERIST 
(Algorithmic VERifier for STability), that illustrate the practical benefits of the algorithmic 
approach as compared to well-known deductive methods for 
automated verification of stability based on Lyapunov functions. Finally, we will present 
some current research directions including automated design of hybrid control systems and 
formal analysis of hybrid systems in the presence of uncertainties. 
 


