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# µ - defining 0bar

"

injstupy
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karteaiiaushy siicin

f- : A → B / a- A do B) A- ✗ 1B = { (a
,
b) i a c- It ; be 1B }

t
"

argumenty
" B - door hodndt

→ karteoniansky siecin
-

#Éaaf:A→BÉF-☒ÉIpaÉÉasÉfÉ-×I-

⇒€as-EF÷¥÷÷TEETI#-⇒FFAFB⇐→o→
-€#F=€€_→⇒FD • f : R → c-sin>

flx) = sin a)
=/ 8

: R→ IR

glxtslhlx)
pr . A-

= {12,3} i B=Ea,b}

f= {( na) ; lab) ,-13,a)} <⇒ fata ;
ft)=bi Fts)=a ••fk) > 2x f- { ( x, 2×1 ; ✗ ER}

sin ✗ f-= { ( × , sink)jx -413}

.ru#F-*--2-o-EF=u3Mi&-F-@-
gv⑨De-E-t-f-e-n-I-I-E://t-B.gr#D.PI-_f=g<⇒1./A€FE__T

⇐É-fD_ C. A
-o-→__--_f

€FA€€€€gla)
f : IR → IR

f- IN = sin
' (x) t costs)} f=g

( (V- ✗ c- IR) sink + cos
' 1×7--1)

g : IR → IR

g
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↳

tot! musi byt
"

rounded ?⃝off: IN → 2- b) f. IN → 2- c) f : IR→R

- 2-ateazaue : F : IN → IN
i g

: 2- → 2- g
: 2- → IN

g
: 1-→ R

g
: IR→ R

+
¥

go
f : IN → IN gof : IN →R gof : ☒→ IR

fog : 2- → 7L fog
: ✗ fog : IR→ IR

flx) = 2x

g,,
= gin ,,

Gof / ×) = f- 9/2×1 = sin# fog/ x) = f-
flsinlx)) = zsiux

sin (FLA) = sin 12×7 2. glx) = 2 sin ✗ fog =/ g of
→ musiasarovna.tv←

naua-aj.am
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y
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- identitw na mnoaine 1A : ida: A- → A f. 1A → 113

↳ ( Va EIA) ida (a) = a BA = { f. A-→ 1B jefunkcia } → wmoñiua tf funhcii 2- A- do IB

AA = { f : IA → 1A je funhcia} idp of = f

f
,g e

AA
; fog :/A → IA ( e AA) { a,b}{¥°

}
→ ( ftp.fc2.flzl)

mg→ 23



ÉPÉETAFE Vefa : Nech f : IA →B
, g:B → ¢ sin injebhiue funnier .

Paton
gof://t-cjeinjektiunafunkciw.pro#Def.-:A-IKpreab-c-

F- D. : a =/ b ⇒ f- (a) =/ f- (b)

✗ =/ y ⇒ ga * gg,
# G

/" =/ 9
/ Hb)) ⇒ gofla) + gof (b)

a=b ⇐ f-(a) =f(b)
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.
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Fg : IR → R

flx) = 2x → swrjektivna a iujektivna

glx) = sin 1×1 → am
.

jedno , ani druhé

Anmafogideduvetam : 2-"lézenim dvooh surjektiuuych funkcii je surjektivna .
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injehtivneimrjietiuue funkier laobrazeuia) iujekhiitw surjehtivita bijekcia
0%0 or a •→ •

•→ • IX. •→ •

Fwuhcia ladsraseuie) f. A- → B sa nasyva bijehcia ah je iujektivne a lajlsurjehtiuue . • •

.

. .

a. =/ b⇒ f-(a)+ flb) (tb c-B) (Fa c- A) f- (a) =b → •

•
→

•

vie 2x pretax aspai raspretoit To •
↳

graf all ✗ -dow graf ( all x)
Eiarovu

#ah existujebijieciamedsimnoñinami,
- 2-loñenie 2 iujekt . aobraseud je iight . 2-obraaeuie tak maju winching ranakoueta
- 11 - sur .

- Il - sur . -11 - pruha
- 11 - bijiet. -11- bijeht . -11-

Def:

Neck f : A- → B je funhcia .
✗ jetovtanood f
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: B.→A je proud inversion 2-obrazeuie hw F , ale fog = idp .
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?⃝ p : µ → i f- 1×1=2
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go
f (a) = 0

• o o
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o o o
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A 2 8
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gH= -1 1-→ IN)
f- : 1- → IN i f- 1×1 =2✗ fog 101=0

flgloll __o=igH=0f g
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•
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•
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Def .: Hovan've ,Ie gjeobojstrawue insecure snobraseuie h f al go f- ida a fog = idp .
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BITEKCIA t\ f je proud inv . 2-do.

gjetaté bug-chek f -Ew

Fuukcia F je bijebtivna ⇐ ten f F obojstrained inv . 2-obratneuie
.

2. Def . : Neck pref : A →B F f, ,fp :B → A take it for f- = ida , fofp = idp .
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=fplb)
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,
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↳ mnoñina permutacii { 14 . - - n} sa osnañeje Sn
↳ wigs 9=(1771161×1
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f- 14 = ? f
,
= 1^241
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* ) 6-1=0

;
* je Bo na 6

1. * je asoc .

2. (Fe c- G) ( ta c-G) a*e=a=e*a

3. ( ta c- G) G- a-' c- G) a * a-' = e = a-' * a

?⃝ d-istile if grupa lpodta vlastnostiuloh)
a) 17£17 c) ( IR){03 ;-)
É dobre {1 , -13 je Bo

?
a -1-0=1 b ab -1-0 ✓

a-- O -

2-he 2-he incite e=1

a-
'
= to look at 0 a potomaj I-1-0)

b) (IR;-)
e=1

a. = 0 - We
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,
b) + lctd) = late

,
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e= 10,0)
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1-a, -b)

N na tabwiw

② G={ faisifap :R→R

ifa.nl/-)--xtbi#-Ri--0Lypr.fz.zlx)=7x-2f2p-si3,141×1 = 2178×+3,14
- - - *

16,4
fapo fad (X) = faplfc.ci/xD--fa.b(cxtd)--aCcx+d)tb--(ac)Xt(adtb)=fayi(ad+b)
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Neck (G.d je taka grupa.IE (V- ✗ c-G) ✗ o×=e .
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✗ tab c- G) aob=boa)
#u

gripe uriite plan e- eoe

y
A- aob

(aab) ocaob) = e-- eoe = (aoafolbob)
- IP : hañdy je inverzuy sain lesebe ⇒ aob=/aob)

- "
= b-to a-

^
= boar ao (bdaob)) aolaocbob))
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F- Eatbrsioyb c- a} c- IR (atbrs) → (ais)

(atbrs) + (ctdrs) = @+c) + (b. +d)E laid + (c.d) = Catqbtd) F- { laid ais c- a}

c-Q c- Q

( atblfs) ( ctdrs) = (actsbd) + lad + b.c) B- laid - (cid) = (act bd
,
adtbc)

NP : Ot Ofs (ais)
"
= (¥sñi ¥-55

Ip : 1-a) + 1-b)Fs # je to asociahuueiebo ¥rs=÷srs + ( ¥7s)F
+ aj . u ☒ sinasoc.

(atbrsllctdrs)= I a¥s - %}f=
= (actadfs + cbrs + 5bd)= I

1 = %÷¥=(a÷.)⇒Fs d-554--0

= acute'tLad55 , ⇐☒ ← ☒

→ kaidj prude derem muy moi inuerzuy
Q Q aj KOM .

I

NP : 1+0 .rs aj Asroc at-55=107 pre
Q Esta qb

a- -1-55 je to voidy (a+bV5) ( a-
bars
) =D -bV5=o

⇐F- 5 pravda I
*

E-- Fs
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odfotit-2-atiatohadkaukytymaa-alo.su)
-

Caob)
"

= b-to a-
^

&②?②gF②ggg'fÉ
-(atb) = f-b)+ 1-a) = f-a) + C- b) t§ → ( F

,
+) - Koori . GRUPA O - BO

asociatiuna
§ → (f){o} ,

+ ) - Koot - GR""

fze c-☒v-eg c- G)viasobeuie →§g§distribute 2-a'bony ↳
eog

= goe =g

3.3.10 . (IR
,
*

,
a.be R

: a * b = - zab pole ? -(Yg c- G) (7- g-
'
c- G) gag"=e

a-1-0

2.) ✓a# ee = a Bo ? ✓ ais c- Rko} ⇒ a#b c- Rko}

-2ae=a a -1-0 =/ b ⇒ a# 5=10

TE TO POLEe=÷a 1.) KG a * b = b*a -

e , ,z ya, , ,a, n.gg#a,,y,g.a*,.y, , ya ,,,, , yay, } #egyuy.gg gaan a,µy .

-

3.) ✓ a * a=e (a* b) * c) =f2ab)*c=-zfzab)e=4abc taken
,
all newiern ahiy

- zaa = - I
M-mnézinar

,
F- pole

a-
'
= =

f- : M → F ( F"
,
+)

a-1- Iz f ,g
EM

, ftg
: M → F

4.) disturb . 2-a'honey : ✓ f- + g (m)
: fan) + glm)

a * lb + c) = @* b) + (a# c) =
µ , ÉÉÉÉÉ a c- F

,
f. c- FM af : M → F

" """ = """ """

C-zab) + 1-zac) = -11- ⇐ it , ') - pole c- F C- F

pts: Fxv → ✓
I ftg If

⑧
hehviesndiekaie prihlady (liaiseF) Citoyen : t.latb-I-aI.tb.si

gmean by.
-
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f : M → F IF"
,
+) - team

. grupa
? Bo ✓

1. Kohut . ? ✓

f- + g) 1×1 = flxltgcx) Asoc . : ? ✓

⑨ 1- f) 1×1=91×1+4×1 ④ + g) + ☐ (x) = [ftlgth] Cx)

(f +g) 1×1+41×1 = flx) tlgthllx)

2. heute
. prude : ✓ C-lxltglxtthlx) = flat [glxlthcx]

(f + e) (×)=f(×) = flx) + elx)

4- ✗ c- M)e=@
4. ✓@ ( f- + g) 4) = (af tag)H=

3 . I f- + f-1) 1×7 = el ✓ =a([f- + g)(xD = = ( afllxltlaglx) =

flx) tf-4×1=0 =

atflx.to#xD--a.flx1ta.glx)
- =-

€""¥:÷÷÷**↳p•w# pastypnosti : (an)n% = Can .az .az . . ..)
a :{ 1 , . . . ,n}

→ F

I
da
'

sa natoposerattakto
b ⇒ ( btn)

,
's (2)

,
. .

. bln))
= ( alt)

,
at)

,
a (3) . . . )

atb ⇐ ( alt)FFF+6121 -- .
- - . alu) + bln))

Éa€ lad?⇒ :{1,2 , . -3 → R

(an)%
,
= (an , az.az . . . ) ( antbn , aztbziaztbz -- -)

( bn)n% = (bn
, bz.bz . . . ) ( att tbh)

,
alttblzl

,
. - .)

4.1.8 .

a) Kotka pruhov end UP (④ ?3£
F
"

,

kde F=(K-z, \
{oi.it

""" """ "
"
" ""\

# ⇐
"
"" "" """ "

9 27 3
"

n-lice

£3
b) town sa v tanto UP round ÑTÉ + J

pi. f :< of> → {9123

t+D= #noihodui I
☒→* *IF ⇒ 33.* ( = @f) =É

I 3.I = (3*2,3*1) = @ mad 3,3 mod 3)

4.2.3 .

s c- V
,
S =/ ¢ a) wie je VPP

,
Lebo

I + I +I = lÑt1Ñ + Ñ= VPP
,
ale : heplatd ?⃝

= (1+1+1) 8=0-2-7--8 1. I ,Ñ c- S → I' + Ñ c- S

ÉÉ-g¥€ 2.4-a c-F) ( Jes) a.Jes
É

f a€ F
,
Jes ⇒ AÉES c) ✗1=0 v 1-2=0

modvluje xntxz ¢ +

trani 9 .A

#
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O
o 2 hjzdne → pisouiea 4.2.3 Je to podpriestor 1123 ?

( po suiathn upondeloh) @lµ d) M={(4,41×3) c- 1123,34+4×2=1}
↳ wie je VPP<⇒tuba tammpatri

inlay vebtor)

e) ?⃝ {lxuxz , ✗g) c- IR> ,
7-×
,
- ✗2=0}

V = UP nad potom F ④ÉY : to -0--0 u ←?⃝⑤c- M

SE V je VPP ⇒ uiejeprazduy ✓

}
"""""

ab

n. St 0 Ñ=(a
, , az.az

) c- M : 7-an - az=O

2. I ,Ñ c- S ⇒ Fires Ñ = (bn , bzibz EM : Fbn - bz=O

3. c c- F , Jes ⇒ es

ah s je Vpp ⇒ Ñes ⑦ Its ÉM ③ CEE,ÑeM → Ees

la
, th , a. tbz, azts, )

ÉÑ cÑ= (ca, , caz , cars)

7%+5,) -Caztbz) ¥0 7- (ca,) - load 0

7-a
,
+75
,
- az- bz ¥0 7-ca

,
- Caz 0

Ha, - ad +174- bi = c (7-a, - and -7-0

= 0 1- 0 =

c. a 0

= 0
-

f) M={ ( x, ,✗z,✗z) c-Mi ×,t✗z=☒,} → wiéco Sme si

Xntxztxg
=O wedcnn.li 2-

predéstého
prikladn

#pnieuie dvodn podpriestorou je podpniestor
it M={ ( x, , xz ,# c- i 2.x

,
= -×z=✗z } {(4,41×3) i 24+4=0} n { lxnxzixs ; 2x,

- ✗5-01
t vraj to view
tanto prepisat

24+5-0 ✓¥É
a pot24-1-3=0

niece to nechoipem na
Io mi je

: MAUÉ FERMATOVA UETA M={(41×21×3) c- ¥É i ×?- xz+✗p=o }

→ nraj basic =
v1 I

a' ⑤ a mod p
"

×
.
-×z+s=o

e-
# u pdi Zz piati :

G-✗ c- Zz)F=✗

of A- {lxnxyx,|eÑi 141=1×213
↳ wie je podpriestor

↳ heplah
' Ees

,
ÑES ⇒ I'+Pes

✗ ,
-17 , ? )

141=1-1×21



h) M={ lxmxuxjc-R.int/ztxs--03€ e) ohraniéeue funkier f : R→R

✗ 11,1) → at ueaurem c--1

↳ filth,nf ( ✗ c- IR) Ifk)l<a /⇒ (Kek) lflxltglxl < atb
↳ who < 0 ( HER) 1GW - b d- G)

lcflx)|< lol -a

4① VPP HE ?

a) f :D → R Zflo)=fh)→ Zflo) - ft) -0 liuearna (wet 2-oivislost?
# fmnhciwfeksahenstanhu LZ

,
LN vektora

round O je
Ñ

Ñ , . . .tn?c-VlsirL2- ⇐ 3- an.in

① ✓ ③ f,f¥Y-fH
take.ie ain't - +anÑ=Ñ a Gil ai#0 .

?⃝ fig
zflo) - flat -0 2.[4-4107] - ¢f)H= Neck Ñ, . -. ,Ñ c- V

,
Eto

- Potom Ñ
,

. ,Ñ sin L2- ⇒ G- iz 21

2g1o)-gl = zcflo) - d- (1) = JE je live.komb.predchadaajua.ch it.j .

(a) = f-(a) + glo)
= C(2f(d- f(Ñ= (Fan

, . . . ,ai+, c- F) F- =aÑn+ - - - +

ai.nl?-.n(ftg)?--o= c. a = &
2(A-g) to) - High)=
= zlfloltgld) - (a) + gal)= 4.3.5 143,4)

,
Chris 16,14) u ¥?

= Zfld +2g/o) - ful - gH= fat tote nuyjde
= (21-10) - fly)t¢glo) - ga))= ? / 3-a c- Ks) ? 1443 )= alais, 4) → 211,341=131,3)v
= 0 ¥110 ⇒I ? G-a,bE Ks)

? 13,44 / = at,3,4/ + blz,y
idun sum

K
,
/ 43,41 * Xz( 41,3) t.ly/z,yu1=Coi9d

(13,41
,
(2/43)

,
(3,1/4) u ¥¥ ( xnt2✗zt3bj. 34 txztxz ; 44+3×2+481=(90/0)

7.13-a c- EH? 2143,4) = 136,4) 11 ? 1/7 11 ?

7- ftqb c- 2-+1 ? (3,141--293,4/1-512,43) O O O

2+-1=01--7)

)P
""⇒⇒⇐

=Id÷÷÷÷÷÷=. manam3atb = 1

2+5+5=1 Sedwickon

21-25=7

25=1+5--64.4+3-3=4-,zy2+2 4

4--41

IF
tretrje tiwana
lanbinaciatyohdrooh

steiwit£ouave Ñ
,

ñz ñj
Neck Ñn

,
. . -
Ps c- V sin LN . 110,01 1940) (gon)

Neon Ii, - En EV sin take ,ñ
- #beat incite

[I
,
. . .in?nJ--V-Potans--na... si LN le dispozioii Steiuitzoy

#geuerwju v
tak uenmsite wie

→ ⇒ → péatat4 22 As

④0,01 1914 (go,r☐=R3 }
Steinitz .

E si Es si 4<-3*1

412,3) ( 13,4 12,151 Cairns)
"" #v Steinitz . veto

vie je uapnsaud
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