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Kernel homomorphism pdf

Given homomorphism $\rho:G\rightarrow H$, there are two extremely important subgroups associated with $\rho$. Definition 4.2.0:The image of homomorphism $\rho:G\rightarrow H$ is the set $\{rho(g) \mid g\in G\}\subset H$, written $\rho(G)$. The core of $\rho$ is the set $\{g\mid g\in G, \rho(g)=1 \}$, written $\rho^{-1}(1)$, where $1$ is the identity of $$H. Let's try an example. Remember homomorphism
$\phi:\mathbb{Z}\rightarrow mathbb{Z$$, defined by $\phi(n)=2n$ for every $n\in \mathbb{Z}$. The image of $\phi$ is the set of all even integers. Note that the set of all even integers is a subset of $\mathbb{Z}$. The core of $\phi$ is only $0 $. Here is another example. Consider the card $\phi: \mathbb{Z}_3\rightarrow \mathbb{Z}_6$ , given by $\phi(n)=2n$. So $\phi(0)=0$, $\phi(1)=2$, and $\phi(2) = 4 $.
This is actually homomorphism (from add-on groups): $\phi(a+b) = 2 (a+b) = 2a +2b =\phi(a) + \phi(b)$. The image is the set $\{0, 2, 4\}$, and again, the kernel is only $0 $. And another example. There is homomorphism $\rho: \mathbb{Z}_6\rightarrow \mathbb{Z}_3$, given by $\rho(a) =a%3$ (tabs of 3 and save the remainder). Then $\rho (0) = $0$, $\rho (1) = 1 $, $\rho (2) = 2 $, $\ rho (3) = $ 0 , $ \ rho (4)
= 1 $ and finally $\rho (5) = 2 $. You can check if this is actually homomorphism, whose image is all $\mathbb{Z}_3$ and whose core is $\ {0, 3\}$. So the image is the set of everything in $H$ that has something in $G$ which cards for it. The kernel is a set of $G$ which cards for the identity of $H$. The core is a subset of $G$, while the core is a subset of $H$. In fact, they're both subgroups! Proposition
4.2.1:Image $\rho(G)$is a subgroup of $H$. Kernel $\rho ^{-1}(1)$is a subgroup of $G$. To see that the core is a subgroup, we need to show that for every $$g and $$h in the core, $$gh is also in the core; in other words, we need to show that $\rho(gh)=1$. But this follows from the definition of homomorphism: $\rho(gh)=\rho(g)\rho(h) =1\cdot 1 = 1$. We leave it to the reader to find proof that the image is a
subset of $H dollars. Exercise 4.2.2:Show that for every homomorphism $\rho: G\rightarrow H$, $\rho(G)$is a subset of $$H.5 million. We can use the kernel and image to recognize important properties of $\rho$ as a feature. Proposition 4.2.3:Let $\rho:G\rightarrow H$ be homomorphism. After $\rho$ is injectable (one-to-one) if and only if the kernel $\rho ^{-1}(1)={1\}$. Proof 4.2.4:Assuming $\rho$ is
injectable, then we know (from the exercise in the last section) that $\rho ^-1}(1)=\{1\}}$. For the opposite direction, assume $\rho ^-1}(1)={1\}$, and assume (for contradiction) that $\rho$ is not injectable. Then there $xeq $1.5 billion with $\rho=\rho(y)$. But then $\rho(x)_rho(y) ^-1}=======-1})=1$. Because you $xeq y$, $xy^{-1}eq 1$, giving a contradiction. The core is actually a very special type of
subgroup. Proposition 4.2.5:Let $\rho: G\rightarrow H$ be homomorphism, and let $K $ be the core of $\ Then for every $k in K$ and $x\ in G$, G$, there $xkx^ {-1}\in K$. Proof 4.2.6:The proof is a simple calculation: $\rho (xkx ^-1}) = rho (x)\rho(k)\rho(x^^====^^-1}) = \rho(x)1\rho(x^{-1}) = 1$. Therefore$xkx^{-1}$ is in the kernel of $\rho$. yes, something like that. The core of the homomorphism group
$\phi:G\to H$ is defined as $$ \ker\phi =\{ g\in G:\phi(g)=e_H\} $$$ That is, $g\in\ker\phi$ if and only if $\phi(g) =e_H$, where $e_H$ is the identity of $$H. It is somewhat misleading to refer to $\phi(g)$, such as multiplying $\phi$ by $g$. Instead, we use the $\phi$ language for $$g to emphasize that $\phi$ is a function between groups, not an element of one of the groups in question. Example. Note that
$\Bbb Z$ and $\Bbb Z^2$ are groups in addition. Additionally, the identities $e_{\Bbb Z}=0$ and $e_{\Bbb Z^2}=(0,0)$. Let $\phi:\Bbb Z^2\to\Bbb Z$ be the homomorphism group defined by $\phi(a,b)=a+b$. Then $(a, b) in \ker\phi$ if and only if $\phi(a, b) = 0 $. That is, $(a, b) \in\ker\phi$ and only if $a+b=0$. Therefore $(a, b) \ in \ker\phi$ and if and only if $b = - a $. This proves that $\ker\phi=\{(a,-a): a\in
\bbb Z\}$. As noted in the comments, nuts arise in many other contexts. If you are interested, see the mathematics section of the Wikipedia entry for the kernel. : Let $(G, \cdot) $ and $(H, *)$ be two groups and let $f : G \to H$ be a group homomorphism. Let $e_2 be also the identity of the $H$2. Then the $$f kernel is defined as a subgroup (at $$G$) marked $\mathrm{ker} (f) = f^-1} ( \{ e_2 \} ) = \{ x \c G :
f(x) = e_2 \}$. Note that $\mathrm{ ker} (f) eq \emptyset$ as we know that if $$e_1 is the identity of $$G then $f(e_1) = $e_2, i.e., $e_1 \in mathrm{{(f)$. The core of a group of homomorphism has many good qualities - some of which we acknowledge below. Proposition 1: Let $(G, \cdot) $ and $(H, *)$ be groups and let $f : G \to H$ be group $f e_1 homomorphism. : $\Rightarrow$ Suppose the $$f is
injectable. Let $x \in \ker (f)$. Then $f(x) = e_2$. But since the $f $ is homomorphism we have that $f(e_1) = e_2 $. Since the $f$ is injectable we should have that $x = $e_1 and so $ and so $ \ kerr (f) = \{ e_1 \}$. $\Leftarrow$ I guess $\ker (f) = \{ e_1 \}$. Let $x, y \ in G$ and I guess $f(x) = f(y)$. Then click $f(x) * [f(y)]^{-1} = e_2$. Since the $f$ is homomorphism, we have this $f(x \cdot y^-1}) = e_2$. So $x
\cdot y^-1} \in \in\in \in \in (f)$, so $x \cdot y^ -1} = $e_1, i.e. $x = y$. So $f is injectable. $\blacksquare$ 2: Let $(G, \cdot) $ and $(H, $H, $) $ be groups and let's $f : G\to H$ be group homomorphism. Let $e_1$ be the identity of $G$ and let $e_2$ be $$H. If $G$ is a simple group, then either $f(G) = \{ e_2 \}$ or $$f is injectable. Proof: Since $$G is a simple group and the core of $f is at $$G, which should be
normal, then $\mathrm{ ker} (f) = \{ e_1 \} or $\mathrm{ker} (f) = G$ (as they are the only two normal subgroups of $$G). If $\mathrm{ ker} (f) = \{ e_1 \}$, then from Proposition 1, $f$ is injectable. Otherwise,$\mathrm{ker} (f) = G$ which means that for all $x \in G$, $f(x) = e_2$. So $f(G) = \{ e_2 \}$. $\blacksquare$ The core of a homomorphism group is the set of all the elements from which are mapped to the
identity element. The kernel is a normal subgroup of and always contains an identity element of . It comes down to the element of identity being injectable. #1 tool for creating demonstrations and technical means. Tungsten| Alpha » Explore everything with the first computing engine. Tungsten Demonstrations » Explore thousands of free applications in science, mathematics, engineering, technology,
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responses with built-in step-by-step solutions. Practice online or make a study sheet for printing. Tungsten Training Portal » Collection of learning tools built by Wolfram education experts: dynamic textbook, lesson plans, gadgets, interactive demonstrations, etc. Tungsten Language » Programming knowledge for all. Definition If $$f$$ is a homomorphism of the $$G$$ group at $$G$, then the specified
$$K$$ of all those elements of $$G$$ that is represented by $$f$$ of identity $$e$$ $$G$$ is called the core of homomorphism $$f$. Theorem: Let $$G$$ and $$G$$$$be each group and let $$e$$ and $$e$$$be their respective identities. If $$f$$ is homomorphism at $$G$$ in $$G'$$, then (i) $$f\left (e\right) = e'$$ (ii) $$f\left( {{x^{ - 1}}} \right) = {\left[ {f\left( x \right)} \right} ^{ - 1}}$$$$ for all $$x \in G$$ (iii)
$$K$$G$ Proof: (i) We know that about $$x in G$$$f left (x \right) \ in G'$$$$$$$$f\left( x \right) \cdot e' = f\left( x \right) = f\left( {xe} \right) = f\left( x \right) \cdot f\left( e \right)$$ and therefore by using left cancellation law we have $$e' = f\left( e \right)$or $$f\left( e \right) = e'$$ (ii) Since for any $$x \in G$$, $$x{x^{ - 1}} = e$$, we get \[f\left( x \right).f\left( {{x^{ - 1}}} \right) = f\left( {x {x^{ - 1}}} \right) =
f\left(e\right) = e'\] Similarly $${x^{ - 1}}x = e$$, gives $$f\left( {{x^{ - 1}}} \right) \cdot f\left( x \right) = e'$$ Hence by the definition of $${\left[ {f\left( x \right)} \right]^{ - 1}}$$ in $$G'$$ we obtain the result \[f\left( {{x^{ - 1}}} \right) = {\left[ {f\left \right]^{ – 1}}\] (iii) Since $$f\left( e \right) = e'$$ , $$e \в K$$, това показва показва $K Дай $a, $x$ $x. $$a \in K, b \ в K$ $ , \ [_ begin{{} -Десен сланина наляво ( e
',\,\,\,f\, наляво (b\right) = e' \\ \Rightarrow f\left( a\right) = e', \, \, f\ наляво ( {{ b^ – 1}} \дясно) = {\ наляво [ наляво ] = {\лявото [ f\дясно) \дясно] \+ ^+ ^+ = 1}= e\ \\ Десен на намръщене\ляво( {a{= b^: – 1}} \надясно) = f\наляво (a \right) {дясно) {f\left( &amp;gt; left ( b \дясно)} \дясно] Това установи , че $$K$$ е подгрупа от $$G$. Сега, за да покажем, че е нормално, ние също доказваме следното:
\[\begin{} събран} f\left( {{ x^{ – 1}}}ax}} надясно) = f\left( {{ x^– 1}} \дясна)f\ляво (надясно) f \ наляво ( ¶ ¶ * \ \, \, \, \, \, \, \, \, \, \, \, \, \, \, \, \, \, \, \, \ \, \ , = {\left[ (F\left( x \right)} \right] ^ + десен) ^ - 1}} f\ наляво ( = {\ left [ {f\ left ( x \right)} \right] ^^ – 1} e'f\f\ляво( x \right) = {\ left [ {f\ left( \дясно) \дясно] ^^ – 1}f\ наляво( дясно) = e \ \\ end{ , $${x^{ – 1}} брадва \в K$$, откъдето идва резултатът. Резултат.
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