Julian D’Costa

& julianrdcosta@gmail.com ¢ @ julianrdcosta.com

Education

University of Oxford 2020-2024
Oxford DPhil in Computer Science
Inaugural Stephen Cameron Scholar at Keble College + CS Department Scholarship

Indian Institute of Science 2016-2020
Bangalore B.S. (Research) in Mathematics

First Class with Distinction - KVPY Fellowship

Experience

Course Designer September 2025—present
Math Academy

Math Academy is an online platform that provides high-intensity, high-efficiency learning for mathematics education at levels
ranging from 5th grade to university. I'm designing the curriculum, topics and content for Math Academy’s comprehensive
university-level machine learning course

Scientist and Dynamical Systems Lead September 2024—August 2025
Invariant Inc.

Invariant is a semi-stealth Al startup that develops a data modelling platform based on a novel proprietary causality-based
framework, to extract insights from complex systems. | worked on developing the core framework and applying it to biological
dynamical systems such as gene regulation networks.

PhD Student October 2020-September 2024
Dept. of Computer Science, University of Oxford

Thesis: Reachability and Escape Problems in Linear Dynamical Systems. Research connecting problems in algebraic and
transcendental number theory to algorithmic verification of software. Published 5 papers in theoretical computer science

conferences.
Advisors: James Worrell, Stefan Kiefer and Joel Ouaknine (MPI-SWS)

Junior Researcher August—October 2022
Algorithmiq

Algorithmiq works on applying near-term quantum computers to life sciences. Used my synthetic biology and ML experience
to help Algorithmiq explore the fast-changing landscape of Al and QC-aided drug discovery and development.

Data Science R&D Intern August—October 2021
QuantumBlack, a McKinsey company

Worked with the Explainable Al team to incorporate causality into Shapley Values, the current standard industry method of
explaining an ML model’s prediction by attributing credit to features of the input.

Machine Learning and Biotech Researcher July—October 2020
Innovate India Drug Discovery Hackathon 2020

Collaborated with a team of biochemists in a Govt of India competition to develop machine learning models to identify better
drugs. Combined ideas from sequence to sequence neural translation with variational autoencoders to develop SMILES VAE
(link), a generative model for molecules represented in the SMILES text format. Awarded the Grand Prize.

Mathematics Summer Camp Co-Founder June 2021, April 2020

Monsoon Math Camp
Co-founded a online mathematics camp for talented Indian high-schoolers

Computer Science Researcher January—June 2020
Dept. of Computer Science and Automation, Indian Institute of Science

Bachelor Thesis: Error-Prone Model Learning. Worked on speeding up classical automata learning techniques with recurrent
neural networks.

Advisors: Deepak D'Souza, Chiranjeeb Bhattacharya and Sriram Rajamani (Director, Microsoft Research India)
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Publications

Nonnegativity Problems for Matrix Semigroups: With J. Ouaknine and J. Worrell. In International Symposium
on Theoretical Aspects of Computer Science (STACS) 2024.

Bounding the Escape Time of a Linear Dynamical System over a Compact Semialgebraic Set: With E.

Lefaucheux, E. Neumann, J. Ouaknine, and J. Worrell. In International Symposium on Mathematical Foundations of
Computer Science (MFCS) 2022.

The Pseudo-Reachability Problem for Diagonalisable Linear Dynamical Systems: With T. Karimov, R.
Majumdar, J. Ouaknine, M. Salamati, and J. Worrell. In International Symposium on Mathematical Foundations of
Computer Science (MFCS) 2022.

The Pseudo-Skolem Problem is Decidable: With T. Karimov, R. Majumdar, J. Ouaknine, M. Salamati, S.
Soudjani, and J. Worrell. In International Symposium on Mathematical Foundations of Computer Science (MFCS)
2021. (link)

How Fast Can You Escape a Compact Polytope?: With E. Lefaucheux, J. OQuaknine, and J. Worrell. In
International Symposium on Theoretical Aspects of Computer Science (STACS) 2020.

Resistance: Tales from A Post-Antibiotic World: Edited an anthology of short fiction themed around antibiotic
resistance. 96pp. Published by 11ScPress (2019).

Grants

University of Oxford 35336 GBP
CS Dept DPhil Scholarship 2022-24: Beyond Linear Dynamical Systems

Emmy Network Foundation 76093 GBP
Stephen Cameron Scholarship

University of Oxford 32570 GBP
CS Dept DPhil Scholarship 2020-22

SPARC Experimental Fund 22,000 USD
Monsoon Math Camp 2021 and Monsoon Math Fund

Ministry of Innovation, Govt of India 3,500,000 INR
Generating small molecule glycan inhibitors to target glycan groups on SARS-Cov2 spike protein

Ministry of Innovation, Govt of India 732,200 INR
De novo design of protein inhibitors using molecular fingerprinting

Department of Science and Technology, Govt of India 320,000 INR

KVPY Fellowship 2016-20

Selected Awards and Honours

Grand Prize Winner: Innovate India Drug Discovery Hackathon 2020
Awarded 100,000 INR grand prize and 4,000,000+ INR grant funding for 2 followup projects Delhi
Ministry of Innovation, Government of India

iGEM Gold Medallist 2018
Awarded Gold Medal for the PhageShift project Boston
International Genetically Engineered Machine (iGEM) Foundation

iGEM Gold Medallist 2017
Awarded Gold Medal and Nominated for Best Hardware for the iFLOAT project Boston
International Genetically Engineered Machine (iGEM) Foundation

IIT-Bombay Mathematics Olympiad 2015
2nd Place in India Mumbai
Indian Institute of Technology, Powai

National Bal Shree Awardee in Creative Scientific Innovation 2012
1 of 8 Science Awardees that year across India Delhi

Ministry of HRD, Government of India
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