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Lesson #12

• Exam Structure

• Tips for preparation to exam and how to 
“attack” the questions during the exam

• Solving previous exams
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Exam Structure
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The Structure
• 8 questions:

– 2 or 3 clauses (סעיפים) each  - 20 clauses in total

• Closed material (can use calculator)

• Technical questions (calculate …)

• Algorithmical questions (run algo/change algo)

• Riddles
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Tips
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Tips for the exam
• Go over all the topics we have studied (Lecture 12 is 

a good summary)

• Solve the questions (HW/previous exams) to ensure 
you understand the topic. Try to understand different 
types of questions and learn the different “tricks” 
that are used to solve them.

• During the exam: focus on the easy questions first, 
solve them and write down the answer. There are 
some questions that may take 40+ minutes, while 
other take only 5. Leave the “puzzles” to the end.
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Solving previous exams
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Exam: 2018/19, Moed B
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Solution

A)

A general tip - look for symmetry.

Once found, solve only one example for each of 
the symmetric cases.

Remember the definition and apply directly
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Solution

B)

Directly by the definition (and by the structure 
of the network)
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Exam: 2017/18, Sample
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Solution

A)

Simple technical question - just count the 
number of neighbors and find the one with the 
maximum value 

(Tip: prepare a table with all degrees, the graph 
is not that big, but in the way you minimize the 
chance for mistake)
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Solution

B)

Remember the definition, take the answer from 
A and apply directly.
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Exam: 2017/18, Moed A

14



Solution

A)

A “trick” question - if you remember the 
definition of CC and of bipartite graph, the 
answer is immediate.
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Solution

B)

Technical calculation:

N * N  ?= (N-1) * (N + 1)
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Exam: 2018/19, Moed B
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Solution

A)

Direct calculation by the formula:

Avg. Degree = 

2 * # of edges / # of nodes = 

(2* p * (n * (n-1) / 2)) / n = 

p * (n-1)
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Solution

B)

There are many method how to show if graph is 
not possible to construct. 

If possible - show the graph (way to construct).

If not - explain why:

- Sum of degrees
- Max/Min degree
- ...
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Solution

C)

11 nodes, all possible bipartite graphs can be:

1 and 10

2 and 9

…
5 and 6

Max number of edges in such graph is n*m 
where n and m are the # of nodes in each side
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Exam: 2018/19, Moed B
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Solution

A)

Learn the model - how the influence works, run 
over all the nodes (and see their influence).

Pick the most influential.
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Solution

B)

Remember the algorithm and run it step by step.

Find the most influential (the answer for A) and 
now find the pair of most influential: A and ?
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Exam: 2018/19, Moed C
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Solution

A)

Remember the algorithm.

Find all cliques and just run it on them 

(build the overlapping matrix, threshold on it, 
see the result)

(D,F,G), (F,G,H), (E,F,H)

(A,B,C)
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Solution

B)

Check the results of A - if there is a node that 
belongs to more than one community?
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Solution

C)

Add the edge, do the same you did in A - you 
can partially reuse the results, but if you are not 
sure, solve from scratch!

Then, check the results - there is a node that 
belongs to more than one community?
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Exam: 2017/18, Moed A
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Solution

A)

Remember the difference between maximum 
and maximal.
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Solution

B)

Run the k-core decomposition algorimth step by 
step - just as is.

Start by writing all degrees of the nodes, sort by 
the degree, and follow the algorithm while 
updating the “degree”.
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Solution

C)

Same as previous question
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Exam: 2017/18, Sample
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Solution

A)

Direct calculation, with a nice trick.

Count the “vertical” edges and “horizontal” 
edges and then sum the up.

N-1 “vertical” edges in one column * M columns

M-1 “horizontal” edges in one row * N rows

(M - 1) * N + (N - 1) * M
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Solution

B)

If not bi-partite - show a odd length cycle.

Otherwise, find a way to split the graph nodes 
into two groups and show that there is no edges 
inside the group.

In this case: 

if (i+j) % 2 == 0: Group 1

else: Group 2

Why no edges between group 1 and group 2?
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Solution

C)

Puzzle question :-)

First, if N is odd, there is no solution.

For even N - first, the graph is bi-partite, then 
the diagonal has the same color. Removing two 
nodes from the same color makes the groups 
unequal.

35



Exam: 2017/18, Sample
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Solution

A)

Classic combinatorial question:

Number of way to choose 3 nodes out of 6:

6 choose 3 = 
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Solution

B)

Again, even number of nodes with even 
degrees...

38



Solution

C)

Puzzle question :-)

Left for you to solve
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Exam: 2017/18, Moed A
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Solution

A)

Similar to question from slide 37, with extra step 
you need to do in order to calculate the 
expected number of triangles - involve the p

What is the probability of having 3 edges? p^3

41



Solution

B)

6 nodes - 6 possible degrees, form 0 to 5.

It is possible to have 0 and 5 together?
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Exam: 2018/19, Moed A
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Solution

A)

Again, look for the symmetry (as at slide 8).

Measure (carefully) the distances from one node 
to all others.
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Solution

B)

No calculations needed!

Symmetry!
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Exam: 2018/19, Moed C
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Solution

Both A) and B) where solved in class!
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More riddles

Solve all the questions we had in class (lectures 
and recitations), HW and previous exams.

This is a lot already!

If you want more - google for “graph interview 
questions”, “graph theory riddles”, etc.
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(Really) Last slide

• I hope you enjoyed the course as much as I 
enjoyed it!

• Please fill the feedback (“Seker Horaa”) – it’s 
very important for me for the future courses

• Stay in touch (slavanov@post.tau.ac.il) 

GOOD LUCK!
(at the exams and in general)
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Thank you!
Questions?
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