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Hylas and the Nymphs, John William Waterhouse, 1896 



Latin class of prof. Zb. Minakowski, LO in Otwock, 1957 



Latin class of prof. Zb. Minakowski, LO in Otwock, 1957 



Sex  = biological differences,  
gender = matter of culture, social classification 
    [Ann Oakley, 1972] 

I am not who you think I am;  
I am not who I think I am;  
I am who I think you think I am 
    [?] 

Χit is only recently when I grasped that punching boys  
is not the only thing which I can do with themΧ 

   [a girl of 11] 



Example  of an experiment :  
triads  of 4 đ - old  children  in a Ølaboratory Ù 

+ thick  carpet   (1/2 sessions) 

             boys (n=30,25)        girls (n=22,16)  
rough & tumble play  14.3, 20.0                  4.7, 3.3 
trampoline              9.2, 11.5       15.2, 19 

Percent of time periods, when childred engaged in: 

[Janet A. DiPietro, Rough and tumble play: A function of gender, Developmental Psych., 1981] 



[C. N. Jacklin, E. E. Maccoby, Social behavior at 33 months in same-sex and mixed-sex dyads, 
Child Development, 1978] 

Behavior  of children  in  pre - school  

     Age                            Rate of playing with the same : opposite sex 
    4.5 years      3:1 
    6.5 years    11:1 

[E. E. Maccoby, C. N. Jacklin, Gender segregation in childhood,  
in Advances in child development and behavior, Acad. Press, NY 1987] 



Data from  37 Mexican  school  classes 

1. Select 5 persons whom you like most, and assign them points from 1 to 5 
2. Select 5 persons whom you dislike most, and assign them points from -5 to -1 
 

example: girls on girls 



0.6 ° 1.3 0.1 ° 1.4 

0.2 ° 1.4 1.2 ° 1.1 

0.5 ° 0.7 



Cognitive  dissonance  
 

is the mental stress or discomfort  
experienced by an individual  

who holds two or more contradictory 
beliefs, ideas, or values at the same time,  

or is confronted by new information  
that conflicts  

with existing beliefs, ideas, or values.  

Leon Festinger, 1919-1989 

[L. Festinger, A Theory of Cognitive Dissonance, Stanford UP 1957; 
E. Aronson, The Social Animal, 1972; 

www.simplypsychology.org/cognitive-dissonance.html] 



Heider  balance  

A friend of my friend is my friend 
A friend of my enemy is my enemy 
An enemy of my friend is my enemy 
An enemy of my enemy is my friend 
 

[F. Heider, Attitudes and Cognitive Organization, The Journal of Psychology 21 (1946) 107] 
[E. Aronson, V. Cope, My ŜƴŜƳȅΩǎ enemy is my friend, J. of Personality & Soc. Psych. 8 (1968) 8] 

[compendium.open.ac.uk/]  

Fritz Heider, 1896-1988 

+ + 

- - 



[T. Antal, P.L. Krapivsky, S. Redner, Dynamics of social balance on networks, PRE 72 (2005) 036121] 

Discrete  algorithms  on complete  graphs : 
1. Local Triad Dynamics (LTD) : acts on randomly selected triads 

2. Constrained Triad Dynamics (CTD) : monitored number #  of imbalanced triads 
 - select randomly a tie; if changed, how # is changed? 
 - if # decreased, OK 
 - if # increased, withdraw the change 
 - if # the same, p(change)=1/2  

p 

1-p 

1 



LTD:  - always  produces a balanced state, but which one? 
 - the dissonance can increase 
  
CTD:  - stable imbalanced states όαjammed statesέύ 

[T. Antal, P.L. Krapivsky, S. Redner, Dynamics of social balance on networks , PRE 72 (2005) 036121] 
[S. A. Marvel, S. H. Strogatz, J. M. Kleinberg, Energy landscape of social balance, PRL 103 (2009) 198701] 

Examples of jammed states for N = 9 nodes 
(negative ties not shown) 

jammed states for N=26 
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Proposition   
of a deterministic  evolution : 

keeps xij  
 in the range(-R,R) 

positive  
only if 
 xik i xkj  

both friendly 
or both 
hostile 

21)( xxG -=

ώYYΣ tΦ DŀǿǊƻƵǎƪƛΣ tΦ DǊƻƴŜƪΣ The Heider balance - a continuous approach, Int. J. Mod. Phys. C 16 (2005) 707] 
[S.A. Marvel, J. Kleinberg, R.D. Kleinberg, S.H.Strogatz, Continuous-time model of structural balance,  

PNAS 108 (2011) 1771] 

For G(x)=1, jammed states do not appear(Marvel et al). 

 #  

time 



Stability conditions: 

Equations of motion 

where 

Heider equilibrium conditions: 

N = 3 : 

Each link is a product of its neighbors => stability induces symmetry, 
symmetry induces equilibrium. 

Do asymmetric  ties  allow  for the  Heider  equilibrium ? 

( , ) ( , ) ( , ) 0x i j x i k x k j >



N = 5: 220 states,  96 of them are stable, only 16 of them in equilibrium 

5 
5 
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Main  idea:  

to include a mechanism of direct reciprocity: 
αL like you as much as you like ƳŜέ 


