
Google	

	

Yesterday	my	friends	and	I	visited	Google	Central	Office	in	Switzerland.	We	literally	had	a	lot	of	
interesting	and	we	were	all	impressed.	

We	were	shown	rooms,	where	workers	can		work	or	relax,	eat	something	or	do	some	sports.	It	
was	very	beautiful	and	modern	there.		Besides	our	accompanying	was	Seva,	who	used	to	be	
mathematic	too.	

Workers	can	do	their	work	in	a	team	or,	if	they	want,	they	can	work	alone.	It	was	really	unusual	
for	us,	that	any	time,	among	the	work	day,	you	can	rest	and	do	what	you	want.	

We	liked	most	of	all,	that	there	were	some	sweets	and	fruits	everywhere.	And	workers	can	
have	snack	any	time.	We	had	a	doubts	if	anyone	was	working	here	at	all.	But	we	were	told,	that	
everyone	there	has	a	task	on	which	he	works	and	achieves	his		goal.	

In	our	opinion	this	is	the	best	office	that	we	will	ever	see	and	we	understand	now	why	the	best	
students	want	to	work	in	Google	Office.	

Actually,	I	think,	each	of	us	will	remember	this	excursion	for	a	long	time.	

Texted	by	Naniz	Pshimaf	

	



Graphtheorie  
 
During 2 days we studied very important topic in maths and also in our lives. Our teacher 
Sergey Gennadivich firstly told us about famous mathematician Leonard Euler, who made a 
huge contribution in graph theory. We also lernt that he was born in Swiss, but lived in Russia. 
 
 

 
 
 

 



After that our teacher started telling us some facts, theorems in graph theory.  
1 problem: there are 4 parts and some roads (like in the picture).  
Question: Can we get around all roads with a condition of visiting every road once? 

 

 Solution:                                                
Let’s roads be ribs of graph and A,B,C,D- nodes of graph. 
Let’s suppose that we could do it. So we started from 1 node and we ended to one 
node 
All points except 1 and last have even deg. 
But we have 4 nodes which have not even deg (?!) 
So answer is NO 
	
Then we learnt about connectivity of the graph. If graph is connected it means that we 
can go from every node of graph to another by ribs.  After this definition we decided to 
learn some popular facts. 
1. If graph is connected and it has n nodes and if there are n or n-1 or n-2 nodes has 

even deg, there is an Euler cycle. It means that you can visit all ribs by going on 
ribs (once on every rib). There are some ways how can we prove it, but it is easy to 
do it by induction of the quantity of ribs. 

2. Sum of all dogs of nodes equal double quality of ribs. We can prove it like that: let’s 
write next to every node it’s deg. Let’s sum it. But every rib we counted twice. After 
that obviously we understand that it’s write. 

3. The quantity of people, who made not even quantity of handshakes even. 
It is follows from 2 fact. We name it «The handshake Lemma». 
	
After that we solved some problems and learnt a famous Euler’s theorem: (quantity of 
nodes) - (quantity of ribs) + (quantity of aspects) = 2 
This theorem is for polyhedron. 
Then Sergey Gennadivich told us about graph «trees» - it’s a graph which is 
connected, but there are no cycles. 



Famous fact: if tree has n nodes, it has n-1 rib. 
Let’s prove it by education of the quantity of nodes. 
Base: 1 node so 0 ribs 
Let’s forget about n+1 node and it’s ribs, so graph disintegrated to many trees, so let’s 
apply the assumption of induction to this parts and then remember about that ribs. 
Now you see, that it’s right. 
 
There was a famous theorem of Ramsei: there are 6 people, where every 2 are friends 
or not. Prove that we can choose 3 people, where everybody are friends or not. 
Solution: 

Let’s take a random person. he has 3 friends 
or 3 not friends^because if it’s not right there are not more than 5 people. Let he has 3 
friends. If some of them are friends, we find it! But if everybody not friends, we find 
them! 
 
 
 During 2 days we studied very important topic in math and also in our lives. Our 
teacher Sergei Gennadivich firstly told us a lot about famous mathematician Leonard 
Euler, who made a big contribution in graph theory. We learnt that he was born in 
Swiss, but then lived in Russia and invented many theories in maths.  
   After that our teacher started telling us some facts, theories and problems in graph 
theory. 
1 problem: 
There are 4 parts and some roads (like in the picture). Question: Can we get around all 
roads but with a condition of visiting every road once? 
The answer is NO 
 
After that we had some problems on that theorem. 
Problem: There are 17 nodes and all ribs are red, blue or green. Proof that there is a 
one colour triangle. 
Solution: Let’s take a random node. There are not less than 6 ribs of one 
colour(obviously) 
So if any of this ribs(which connect this 6 people) have this colour we win^so if they 
have last 2 colours, let’s use a theorem of Ramsei. 
Then we have some chess problems, f.e.: Can we change places of this horses like 



that:                   
 Note the centers of the Board cells and connect the segments of the pair of marked 
points, if you can go from one to another with the horse's move. You will get a" cycle " 
of eight points. The movement of the horses on the Board corresponds to the 
movement along the edges of this cycle. But when moving in a cycle, you can't change 
the order 
of the horses. 
1 problem: there are 100 ribs and deg of every node is 3. Is that graph exists?  
Solution: Let’s imagine that yes and it has n nodes. So 3n/2=100 
3n=200 (?!) cause n doesn’t divide on 3 
2 problem: prove that in every graph there are not lesson than 2 nodes which have the 
same deg. 
Solution: Let’s imagine that there is such. Max deg let be n and node A has it. 
So B1, B2, …, Bn - nodes which are connected with A. 
Bj has deg>0 and <n but there are n nodes and n-1 values. So not less than 2 of them 
have same deg. 
3 problem: there are some nodes. every node has deg=10. Graph is connected. One 
rib closed. Proof that it also connected. 
There is an Euler’s cycle, cause graph is connected and it has all nodes with even degs 
So if we close a rib it is also an Euler cycle(in other way if we need it). 
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Knobelwettbewerb	
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