CS781 Quiz 1 (Autumn 2025)

Max marks: 20 Duration: 60 mins Roll No.

o You are required to answer each question only in the space provided with each question.

Only material written within the allotted answering space for each question will be graded.

The spaces allotted for answering questions should give a rough indication of the relative lengths of
correct answers to the questions.

Please attach all your rough sheets.

e The exam s open book and notes. However, you are not allowed to search on the internet or consult
others over the internet for your answers.

Be brief, complete and stick to what has been asked.

Unless asked for explicitly, you may cite results/proofs covered in class without reproducing them.

If you need to make any assumptions, state them clearly.

e Do not copy solutions from others. Penalty for offenders: FR grade.

1. [10 marks] A key step in the S~-CROWN algorithm is the replacement of all split constraints, say Z,
at a layer of ReLUs by a linear term 87 Sz, where z denotes an n-dimensional vector of pre-activation
values, S is a n x n diagonal matrix, and 3 is a n-dimensional vector with all components > 0.

Recall that §;; = —1if z; > 0isin Z, S;,; = +1if z; <0 isin Z, and S;; = 0 otherwise.

A student claims that the S-CROWN algorithm would continue to work with a simplified diagonal
matrix R, defined as follows: R;; = —1if z; > 0is in Z, and R;; = 0 otherwise.

The soundness of the student’s claim rests on whether the following inequality holds, where A is an
m X n matrix, b is an m-dimenstional vector, C denotes an arbitrary region in the space of inputs x,
and z = Z denotes that the components of z satisfy all constraints in Z:

min Az+b > maxminAz+ 3TRz+b
zeC,zE=2 B>0 xzeC

Either give a proof that the above inequality above holds, or provide a counter-example.
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2. [10 marks] You are given a decision tree as shown below. Find a set-minimal abductive explanation of
the decision “NOK?” corresponding to the feature values a = 0,b = 1,¢ = 0,d = 1. You must show all
steps in your derivation of the minimal abductive explanation.
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Figure 1: A decision tree
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