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Lesson #12

e Exam Structure

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

e Solving previous exams



Exam Structure



The Structure

8 questions:

— 2 or 3 clauses (0D'9'W0) each - 20 clauses in total
Closed material (can use calculator)

Technical questions (calculate ...)

Algorithmical questions (run algo/change algo)
Riddles



Tips



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.



Solving previous exams



Exam: 2018/19, Moed B

(('m 10) 5 2w

0T 10 nva n'Man NN Nima

Jwnn 7 7w yximnn betweenness centrality n T nx nw'n .X

JDWNN W 010 Y DX YN A



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



Solution

B)
Directly by the definition (and by the structure
of the network)



Exam: 2017/18, Sample

A(’m10) 1 nxw

:0'TipTIiR 10 Nn%¥2 N'NNan NwN Nima

?nwna AN nan degree centrality 7va Tipmpn X0 nn X

?'x 9won TipTipn IR 7w clustering coefficient n 1nn .a
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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)



Solution

B)
Remember the definition, take the answer from
A and apply directly.



Exam: 2017/18, Moed A

.2 nxinpn oapney M 'R axinpgn oagne N o Tz M+N QY TTX-1T 972 [In)
2 nxnap 7w a1 2 7m pn'y 'R nxip v axa 75 ,onnwa 0nnn 09pnun

7970 7w Clustering Coefficient n xin nn .x

TNX [PNY NIYUN NNNNN 1197 .NIWXRIN nnnnn an*nont ,M=Nw n'n .a
'R ¥R 7w 21 72 N2, NNNN W' AW TRE AXIp? 'K axapn nay? 0'nn
NNIN/NIND/ANI IR PN' NIWN NINNNA DX .2 AXAP 7w 2'¥1 72 7m pnun
?01UXIN NNNNN NNIY7? 0'PNYN Nimd
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Solution

A)
A “trick” question - if you remember the

definition of CC and of bipartite graph, the
answer is immediate.



Solution

B)
Technical calculation:

N*N ?= (N-1)* (N +1)



Exam: 2018/19, Moed B

,Erd6s—Rényi 7w 7Tmn Nty 'RAEX (91K WY o'TipTi 11 2v2 92 ima
.p=0.5 nwp nx*7 nnanon oy

79720 7w nyxmnn N2YTA W N7NIMn N X

N72PNNY N7NINYT PI'T2 DY 9122 D'TIRTIEN 72 79 NATNY PN OXRN .2
?'% 9'voa

27TTX-1T ' AN PN OXN NI 31 7720w 972 X nnfion nxM1 .2
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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)



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



Solution

C)

11 nodes, all possible bipartite graphs can be:
1 and 10

2and9

5and 6

Max number of edges in such graph is n*m
where n and m are the # of nodes in each side



Exam: 2018/19, Moed B

:('m10) 6 nxw

DN XN NYR 72 .0'WIR 7W NYOwN IRNNN D'TIRTIR 6 7292 [1on 912 jima
NU'W) 0'W'DSYN 2N D TIPTIEN NX XIXN? AX .AYOUNN NN NIYixn Nwpn 21
(LT qx*a) Linear Threshold 7w 91mn '97 ,(Influence Maximization n
A:0.5, B:0.3, C:0.9, D:0.2, E: 0.1, F: 0.2 :yiap 9o w* TIigTi 17w N1

29722 v'own DN TIRTIEn M LN

20 o' TIipTIEn N7 NX Ikxnt Greedy Hill Climbing onmia7xn nx 1x1n A
.ONMIA7RN 7¥ D17UN DX KN .0'V'DYN
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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.



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 ?



Exam: 2018/19, Moed C

o

®
O/

:('m 15) 2 2w

D' TIPTIR 8 N7ya N'NNAaN YN MIM)

o

D\ ©
NN

B E H

q0n19 oy K-Clique percolation method ni7?'np 1017 DNMIAPX 1I¥N X
D7Ap? ik it K =3

.DDNIYN NX N'20N ?NIdNN) |‘7n,7nnw NnI7'\npn DX .2

721 '8 0'9'W0Y7 NIwNN 7y y'own ar 'R .nwn7 (D, E) nupn nx 0'9'om .2
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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)



Solution

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



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?



Exam: 2017/18, Moed A

('m15) 7 awxw

D'TIPTIR 9 7va 9 jm

?Maximal x1in oxn ?Maximum xin 3,2 ,1 o'migTign 7y Clique n oxn .X
9122 niaa N Core Number "2y D TIRTIZN DX IXYN 2

,K-Cliques Percolation onmia?xn nrya nidnna Ni7np? 91an nx i7n .2
K=3 q20n19n ny
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Solution

A)
Remember the difference between maximum
and maximal.



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”.



Solution

C)
Same as previous question



Exam: 2017/18, Sample

:('m 15) 6 nxw

Jimmy Minmiw N 2va ,(grid graph) "nwn 9" jm
M2INN TIPTIR 721 NIy NNIY '9% 0DTIoN DTIRTIPNY 912 XIN DY 92)
(0121 NUNYT ,NPYN7N I'7Y DFTIMYN DDYY

P — ———8—9—H

99— —9—

90— —9—9—9—

@ 2 . < ® e @

(7 2v 4 nwn 97 nnaiT)
?M 2y N nwn 9 v ninwye and X
STTIX-IT 972 KID DYDY 972 - 1D90\INDIN A
L INNNAEIRAYN vn - omipTie 2 mn ignn N 2y N nen qaa ima a

270N 07'ap Dw D ndnNa X7 Ni7ap 7w 0Uon 19017 INIX 2707 [N oxn
?NYpa 0N DMAINNY D'WINR 2 pPIrTa
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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



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?



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.



Exam: 2017/18, Sample

:('m 15) 8 n'xw

(T X AT 0N 0P7NY) D'WIR 6 7w N'NNaN nwM

?NRTN NYNA NINNY N70'Y 021V D'W721UN ¢ N'7n'opnn NiMdN NN .X
?4.3.,2,1,1,0 0 IXRTA DY D'TIPTIN 7@ NAYTAY DN ORN .2

AT DR DT D' DYDY AT 22W )2 712v |N7IW 2'20 0nn 5 72 2'win? naw nm .2

["TY DTN 'RINNY )2 712V |N71W 2'20 D'WIRD DWW 72 X 2'WINT [N D INDIN
.D"'?nl
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Solution

A)
Classic combinatorial question:

Number of way to choose 3 nodes out of 6:

6 choose3 =

e an N 3

37



Solution

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



Solution

C)
Puzzle question :-)

Left for you to solve



Exam: 2017/18, Moed A

:('m 15) 8 n'ixw

,Erd6s—Rényi 7w 7Timn niyxnxa N'RIEX NNIX2 NNXNY N'MNAN DY M)
.N=6, p=0.5 ohun1on Dy

?NNTN DY DIYA D'YW7IVUNN DM 7w N7NIMN XN NN LN
DT ANIX D2 D'TIRTIZ 2 D'MTR NN YN P 72 12y (1DN190/InDIn A

NT 0DMaINN D7DV O TIRTIR 3 0M" NAININ NYI P 72 1y (1DN9Y/INDIN .2
.0'9011N D"NYY7 N2INN X7 0NN TNX X IX ,NT7?

A0 ® ©

OR

B
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Solution

A)
Similar to question from slide 37, with extra step

you heed to do in order to calculate the
expected number of triangles - involve the p

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



Solution

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

It is possible to have 0 and 5 together?



Exam: 2018/19, Moed A

A('m10) 5 nIxw

.DTIPTIE 8 N7ya N'MNaN NYN Nim)

B

JwNn 7 9w yximnn closeness centrality n Tmn nx naw'n .X

w1 N DN betweenness centrality 7va TipTipn nX Ixxn .2
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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.



Solution

B)
No calculations needed!

Symmetry!



Exam: 2018/19, Moed C

:('m 10) 8 nwxw

QYN INX TNXR DRIV D'YIR N2 YT N'MNAN ANID0VYT9 NNS nwn .X

m NXR AIRYT? 712 wnnun 75 .0n%Y 01pv7 1 Nty NyTin 0'oNoni
72 0aply K oy wnnwn :Xan 2270 77N DX ¢ Irn NYN7 XN XNy
nwn? 07w7 1Y oNx o'wnnwn M Nk apivew wnnwni nwunn o072 KK
,B 1A D'wnnwn it 72 112yw MNaNN NwNn 7w axnn NN N .01 MM
A nx apy By ik B ank 2y Av IX

?NRTN MWD AYN NN IR T'09N 0D NNd NI ?N'Nin NWIN OXN

TN (1211 01207 NU'NM AXAPN .AT DK AT DN AT 72 0'waxk N 7w nxinpa A
7 An nmaw nivTinw IX Bi A o'wynnwn it 257 i Ny n9nn v it
N71IYY wnnwn 75W 72 NIYTINN N97nn 21 2y 0'7Nn7 N1 oxN 9N IXB
0T DIWA DTN ANIX 72p7 7211 X7 nntion Ay TN
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Solution

Both A) and B) where solved in class!



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

”

guestions”, “graph theory riddles”, etc.



(Really) Last slide

* | hope you enjoyed the course as much as |
enjoyed it!

e 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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mailto:slavanov@post.tau.ac.il

Thank you!

Questions?



