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Title: “Expanders, finite groups and infinite groups”

Abstract: One well-known way of constructing expanders is to take Cayley graphs of a certain
sequence of pairs of finite groups and generating sets. In this talk, I will discuss how changing
generating sets affects the resulting Cayley graphs for a fixed sequence of finite graphs. Here, the

"limit groups" of finite marked groups play a key role.
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Title: “Derandomization and Expander Graphs”

Abstract: We can design efficient randomized algorithms for various problems including graph
reachability, polynomial identity testing, checking matrix multiplication, and approximate counting.
On the other hand, it is not known whether there exists a deterministic algorithm with the same
running time for them. One possible way to obtain such a deterministic algorithm is to eliminate
the randomness of randomized algorithms. This transformation is called derandomization, which
has been a fundamental topic in theoretical computer science. In this talk, as an application of
expanders in theoretical computer science, we introduce the technique of derandomization based on

expanders.



3. HF e RER (BFRHREWIZEAT)  Kotaro Tamura (Nomura Research Institute)

A RV (ST —2OWICB T2 7703 XD

MR . BB T —ZICBTD TV o v a T —2 T —X ORI Z TW5H, Fxix 100 Itk
DAEMIE| T — % % KB 7T 7iET — 2 L Bled 2 & C, TOHEZHIEMTT5 L L HIcE
T b LTz,

77 7 OBEMNTCIE, 77 7BREETH D E XIS T ITNATY RAEHRMEATE D, =&
X, BEEATHIOBEAMITIL, 77 7O8MEEFINT 5 2 & TOHFERMIATA T, /— DI F 7D
FRICFH SN WD, 2, BfiROBO L 5 2l IcEE ) — ROo= oy DEHT 27 LY, 7
7 7 O OMHIZ BIEN SN D, DT ORERN S BEBORBIEEIX, 77 7 Rl T
IEFICHEHECHD Z L0, EF—T7HEICRYBZH D Z &, BBIEDMARRESMHINE) Z L 25T
W5,

Fio, Foexix, BEBOEBBIZM LT MoV — 208N 2 IEMIE ok R L LTET IV
b L7z, ok FRRITEFMOMEE & LT, ERIBIED DR DO RLEVEN 77 7&K L
THBT D, 77 7 OISR L ENZ BEATHIN O AT 2 72 D O EH T 217 > 72,

KB TIX, BTSN 2 77 03 RLAOFH &2 DR DR = ZD DL TIT I,

Title : “Application of Graph Algorithms in Social Data Analysis”

Abstract : Transactional data related to economic and social activities are increasingly being
analyzed. We have numerically analyzed data of one million Japanese firms' transaction as
large-scale graph-structured data and modeled its money flow as a transport system.

In numerical analysis of graph data, algorithms can be applied efficiently if the graph is sparse. For
example, we can apply the eigenanalysis of adjacency matrices efficiently by taking advantage of
the sparsity of the graph, and it has been used to compute node rankings or some centrality
analysis. We can also use the sparsity to extract feature points of the graph, such as articulation
points and edges. These analysis brought us the results that the network is small-world network,
which means distance between firms is short, that the motif structure is significantly biased
comparing to the random graph, and that the distribution of the number of transactions follows a
power distribution.

Also, we model a nonlinear transport equation defined on the inter-firm transaction network,
based on the real data of the money-flow between firms. The steady-state solution of this transport
equation emerges instability depending on the nonlinear parameter and graph structure. We
evaluated the linear stability of the solution by performing the eigenanalysis to the transition
matrix.

This presentation will take the form of including an introduction to the graph algorithm used in

the analysis





