
Exercises (Chapter Three)
واجبات الفصل الثالث ( تشاكل الحلقات )
(Q1) Choose and write the correct answer in each sentence   a , b , c or  d , with a reason 
1- If  f : ( R , + , . ) ⟶  ( , , .˴ ) be a  ring homo , then (Ker .f , +, . ) is a 
(a)  ideal of R           (b) sub ring of R         (c) ideal of                 (d) all of them false

2- Let f: ( Z , + , . )  (  ,  , )  be a function such that   , then f  is  a 
(a)   Epimorphism       (b)   Monomorphism     (c) Endomorphism          (d) all of them false 

3- : (Q , +, . )  (Q , + , .). S .t  ,  = . x .  ,  x   , then    is a
(a) Isomorphism          (b) epimorphism             (c) endomorphism        (d) monomorphism

4-  A function g:(Q×Q , ⨁ , ⨀ )  :(Q×Q , ⨁ , ⨀ ) such that g( (x ,y) ) = (0,0) , ∀(x ,y)∈ Q×Q is a
(a) endomorphism        (b) isomorphism        (c) automorphism         (d) all of them false

5-  If f : ( R , + , . ) ⟶  ( , , .˴ ) is a  ring homo  and Ker . f =  {0}  ,  then f is 
(a) monomorphism         (b) Automorphism        (c) epimorphism         (d) endomorphism

6-  (   ( , .˴ )  if f : ( R , + , . ) ⟶  ( , , .˴ ) is a 
(a)  epimorphism         (b) endomorphism        (c) monomorphism         (d) all of them false

7-  The Natural mapping is   : (R , + , .), + , .)  
(a) epimorphism             (b) isomorphism         (c) monomorphism           (d) endomorphism

8-  Two rings ( R , + , . ) and  ( , , .˴ ) are said to be isomorphic if ∃ f : ( R , + , . ) ⟶  ( , , .˴ ) is
(a) isomorphism         (b) automorphism        (c) epimorphism              (d) epimorphism 

9-   Let  g:(  ,  , ), + , .) such that g(x)= x+(9)  , ∀x ∈ ,  then g is    
(a) automorphism       (b) isomorphism      (c) epimorphism                (d) all of them false 

10-  Let f: ( Z , + , . )  (Q , + , . ) be  a function such that   , then ker.f 
(a) {0}                        (b)  {}                             (c) Z                              (d) {O,1} 
                   
11-  A function f : ( R , + , . ) ⟶  ( , , .˴ ) is called automorphism if f is 
(a) homomorphism and R=  (b) isomorphism  (c) isomorphism and R= (d) homomorphism and one to 
     
12- The kernel of a function g:(  ,  , ), + , .) is a 
(a) {0}                (b)  ()                         (c)                          (d)    

13-  Let f : ( Q , + , . ) ⟶  (  , + , .) such that f(, ∀  , then Im.f = 
(a)                           (b) {0}                    (c) Q                      (d) all of them false 
14- Let f:(  ,  , ) ⟶  (  such that f( , ∀    then Im.f = 
(a)                          (b) {0}                 (c)                  (d) all of them false

15- Let f:(  ⟶  (  such that f( , ∀    then ker.f 
(a) {0}                        (b) R                     (c) I                  (d) 
16- Let h:( Z , + , . )  (, + , . ) be  a function such that   , then ker.h 
(a)                          (b) Z                    (c){0}                      (d) all of them false 
17- If (K , + , . ) and ( L , + , . ) are two ideals in a ring (R , + , .). Then 
(a)       (b)        (c)         (d)   
18-- If (K , + , . ) and ( L , + , . ) are two ideals in a ring (R , + , .) and KL Then 
      (b)        (c)            (d)    

(Q2)  Define and give ( positive and negative ) example :
Homomorphism    , Trivial Homomorphism  , The Kernel of Ring Homomorphism   , The Natural Mapping    ,  Endomorphism   ,  Automorphism  ,  Epimorphism , Monomrphism , Isomorphism  , Isomorphic Rings  . 

(Q3) Determine whether the following functions is homomorphism and if it is homo find Ker.f  and             Im.f  . 
1- f : ( Z , + , . ) ⟶  (  , + , .) such that  f() =  ,  
2- f : ( , + , . ) ⟶  ( such that  f() = ,  
3- f : ( , + , . ) ⟶  (  , + , .) such that  f() = 1 ,  . 
4- g:(Q×Q , ⨁ , ⨀ )  :(Q×Q , ⨁ , ⨀ ) such that g( (x ,y) ) = (0,y) , ∀(x ,y)∈ Q×Q . 
5- h:( Z , + , . )  (, + , . ) be  a function such that  
(Q4) Determine whether the following functions is epimorphism , monmorphism , isomorphism , endomorphism , Auotomorphism .
1- f : ( Z , + , . ) ⟶  (  , + , .) such that  f() =  ,  
2- f : ( , + , . ) ⟶  ( such that  f() = ,  
3- g:(Q , + , .)  :(Q×Q , ⨁ , ⨀ ) such that g(x) = (0,x) , ∀x Q . 
4- h:( Z , + , . )  (, + , . ) be  a function such that  .
5- g:( Z , + , . )  (, + , . ) be  a function such that   .
6- : (Q , +, . )  (Q , + , .). S .t  ,  = . x .  ,  x   .
7- f: ( Z , + , . )  (  ,  , )  be a function such that   
8- f : ( Z , + , . ) ⟶  (Z, + , .) such that  f() =   
(Q5) 
1- Show that  : ( isomorphic ring to  (, ,) .
2- Show that  : ( isomorphic ring to  (, ,) .
3- Show that  : ( ≃   (, ,) .
4- Show that  : ( ≃  (, ,) .
5- Show that  : ( ≃  (, ,) .

(Q6)State and Prove (First Fundamental Theorem ).
(Q7) State and give( positive and negative) example of First Fundamental Theorem . 
(Q8) State and Prove (Second Fundamental Theorem ).
 (Q9) State and Prove (Third Fundamental Theorem ).
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