Dedication

To my family



Acknowledgement

My sincere thank and appreciation to my supervisor Prof. Dr. Shawgy
Hussien AbdAlla , for his help and studies .

my thanks and appreciation to Sudan University of Science and technology.
I would also like to extend my sincere thanks to my friends for their help
and to encourage them .

Full thanks to Omnia Hassan for her excellent typing



Abstract

The semigoroupoid C*-algebra is shown to be isomorphic to the algebras
usually attached to the corresponding combinatorial object, namely the
Cuntz- Krieger algebras and the higher-rank graph C*-algebras, respectively.
In the case of a higher-rank graph, it follows that the dimension function is
superfluous for defining the corresponding C*-algebra. We study a tracial
notion of Z- absorption for simple, unital C*-algebras. We also show that
weak cancellation implies the properties for extremally rich C*-algebras and
that the class of extremally rich C*-algebras with weak cancellation is closed
under extensions. Moreover, we consider analogous properties which
replace the group K;(A) with the extremal K -set K,(A4) as well as two
versions of K, -surjectivity. We study that von Neumann algebras and
separable nuclear C*-algebras are stable for the Banach-Mazur cb- distance.
A technical step is to show for the unital almost completely isometric maps
between C*-algebras are almost multiplicative and almost self adjoint.



duadAl)
S sole A el clall ) JSUEH A glaiia 4l dspin g o5 el 4k CF -
cct il e Al Al -l - el 5 e S - S il (ol (LS oalei) g g
O Cismaall U 5f Ll Al Bl 5l 07l yiad Zobain cye T 591 5,880 iy
Call Gaall e (5 sl Liall 7 -y s Alle 5 (5 gl Agall CF -y s pal 3 e
3 ga Ky (A) 300 o 3 Alileall (al ) U pie] gnsty clyaall Ciad Al 4
Olast O Sl o) Lun Kp -Adsed e polaal ) Aila) il K — K, (A)
Of o Al 3kl yhle -F UL o -ddlae JaY 3 i g8 Juadi¥) iy CF -Gl a g
581y 5 L 5 gy A C™ -l o Aol Lo 5 ) il & gadia sl )l a3
o Al



The Contents

Subject Page
Dedication [
Acknowledgement i
Abstract ii
Abstract - Arabic Y%
The contents v
Chapter 1 : C*-Algebras and Semigroupoid
Section (1.1): Representations of Semigroupoid and Springs 1
Section (1.2): Markov Semigroupoid with Categories and Higher- | 15
rank Graphs
Chapter 2: C*-Algebras and Tracially Z-Absorbing
Section (2.1): Tracially Z-Absorbing C*-Algebras and Absorption | 33
in The Unclear Case
section (2.2): Actions of Z 53
Chapter 3: C*-Algebras and Non-Stable K-Theory

Section (3.1): Weak cancellation 61
Section (3.2): K; -Surjectivity and Good Index Theory K; -| 80
Injectivity and K,-Surjectivity

Chapter 4:Nuclear C*-algebras A noncommutative Amir- Cambern

Theorem for von Neumann algebras

Section (4.1): Almost Completely Isometric Maps 101
Section (4.2): A noncommutative Amir-Cambern Theorem 113
List of symbols 118
Reference 119




