Assignment: 4 (Network Growth)
1. (a) In the paper titled, “Organization of growing random networks”, it has been specified that first two moments M_1 (t) and M_2(t) are independent of attachment kernel A_k. Now check whether the higher moments like M_3(t), M_4(t) etc are also independent of A_k or not.
(b) In the same paper, authors have concluded that, N_k grows linearly with time just calculating only N_1 and N_2. Verify the conclusion by calculating the values for N_3, N_4, N_5 etc. 
2. In Barabasi Albert (BA) growth model, the recurrence relation for the change in the number of nodes having degree k of the growing network has been calculated. Now consider a network where at each time step a new node is joining according to the preferential attachment and one node is leaving the network randomly. Write down the recurrence expression showing the number of nodes having degree k for this kind of network.  No need to solve the equation.
3. Perform a comparative study of the differential equation of Eq. (1) of the paper titled, “Organization of growing random networks” and the recurrence relation specified in the preferential attachment of BA model. 
4. Modify the BA model if the incoming nodes join the network with degree r and r follows some probability distribution specified in PR(r). 
5. (a) In BA model, incoming nodes are attached with some existing node x with a probability proportional to the degree of node x. Now assume that each incoming node comes with some weight w(x) (generated from some distribution D(w)). The probability that the incoming node will be attached with an existing node x of weight w(x) and degree k(x) with proportional to w(x) + k(x). Write down the recurrence relation and its corresponding differential equation showing the change in the number of nodes having degree k. Then solve it to find the degree distribution of the emerging network. Is it still scale free?  
(b) Now change the problem (a) by assuming that the probability of the incoming node to be attached with a node x of weight w(x) and degree k(x) is proportional to their joint probability w(x)* k(x). Write down the recurrence relation and its corresponding differential equation. Then solve it to find the degree distribution of the emerging network. Is it still scale free?  
