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Tavi 1. simravleTa Teoria

1. simravlis cneba 

simravle – sawyisi cnebaa (ar ganimarteba). tavtologiurad -
garkveul elementTa erToblioba.

magaliTebi

1. am auditoriaSi myof studentTa simravle;
2. kursis studentTa simravle;
3. fakultetis studentTa simravle;
4. naturalur ricxvTa simravle N = {1,2,3,4,…};
5. mTel ricxvTa simravle Z = {…,-2,-1,0,1,2,…};
6. racionalur ricxvTa (wiladTa) simravle Q;
7. namdvil ricxvTa simravle R;
8. luw ricxvTa simravle {…,-4,-2,0,2,4,…};
9. kent ricxvTa simravle {…,-5,-3,-1,1,3,5,…};
10. 6-ze nakleb naturalur ricxvTa simravle  { 1,2,3,4,5};
11. orniSna ricxvTa simravle {10,11,12,…,98,99};
12. orniSna kent simravle {11,13,…,97,99};

aRniSvna: 

xX    “elementi x ekuTvnis X simravles”. 

xX       “elementi x ar ekuTvnis X simravles”.

magaliTebi

5N,  3 N,  -3  N,  -3Z,  0.33N,  0.33Z,  0.33Q,  4{1,4,9,25},  7{1,4,9,25}.

aRniSvna: 

X Y    “X simravle Sedis Y simravleSi” = “X simravle aris Y
simravlis qvesimravle”.

XY     “X simravle ar Sedis Y simravleSi” = “X simravle ar aris Y
simravlis qvesimravle”.

magaliTebi

N  Z  Q  R,      {1,3,5}  {1,2,3,4,5,6,7}, {1,3,9}{1,2,3,4,5,6,7}.
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2. moqmedebani simravleebze

simravleTa TanakveTa

A  B = {x, x  A  da x  B}

simravleTa gaerTianeba

A  B = {x, x  A  an x  B}

magaliTebi

{1,2,3,4} {2,3,5}= {2,3},  {1,2,3,4}{3,4,5} = {1,2,3,4,5}

simravleTa sxvaoba

A \ B = A – B = {x, x  A ,  x  B}

ukiduresi SemTxvevebi: carieli simravle  da universumi U

(damokidebulia konteqstze).

simravleTa toloba:  A = B Tu A  B da B  A.

A simravlis damateba:  

A’ = U \ A = {xU, xA}.
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operaciaTa Tvisebebi

ricxvebSi                        simravleebSi

a  b                                                                        A  B
a + b        A  B
0                                                                             
a  0 = 0                                                                  A   = 
a + 0 = a                                                                 A   = A
a  b = b  a                                                             A  B = B  A
a + b = b + a                                                           A B = BA
a  (b  c) = (a  b)   c                                               A  (B  C) = (A  B)  C
a  (b + c) = a  b + a  c                                           A  (B  C) = A B  A  C
1                                                                              U
a 1 = a                                                                    A   U = A
                                                                                A  U = U 
                                                                                A   A’ = 
                                                                                A  A’ = U - A   A = A
                                                                                A  A = A

3. asaxvebi 

asaxva (funqcia) X simravlidan Y simravleSi f : X  Y aris wesi, 
romliTac X simravlis yovel elements Seesabameba Y simravlis erTi 
garkveuli elementi. simravles X ewodeba f asaxvis gansazRvris are, 
xolo simravles Y misi mniSvnelobaTa are. 

magaliTebi.

1. X = {1,2,3,4}, Y = {7,8,9}, xolo wesi  f  aseTia: f(1) = 7, f(2) = 8, f(3) = 8, f(4) = 9, 

SeTanadebis es wesi asaxvaa.
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2. X = {1,2,3,4}, Y = {7,8,9}, xolo wesi  f  aseTia: f(1) = 7, f(1) = 8, f(2) = 8, f(3) = 9, 
f(4) = 9, grafikulad

SeTanadebis es wesi ar aris asaxva, radgan x = 1 elements Seesabameba 
ori sxvadasxva elementi - y = 7 da y = 8.

3. X iyos adamianebis simravle, Y-ic aseve adamianebis simravle, xolo 

SeTanadebis wesi iyos aseTi: yovel x  X elements (adamians) 
Seesabamebodes misi Zma. es ar aris asaxva:  (a) arsebobs erTi mainc 

adamiani, visac Zma ar  hyavs, anu arsebobs iseTi x  X, romelsac 
araferi ar Seesabameba, (b) arsebobs erTi mainc adamiani, romelsac 

or Zma hyavs, anu arsebobs iseTi x  X, romelsac ori sxvadasxva y 
Y Seesabameba, rac agreTve akrZalulia asaxvis ganmartebiT.

4. es magaliTi gaswordeba, Tu Sesabamisobis wess ase SevcvliT: yovel 

adamians Seesabamebodes misi deda. maSin yovel x  X  elements 

Seesabameba Tavisi erTaderTi y  Y.

5. X = R, Y = R, xolo SeTanadebis wesi  f : X  Y  iyos mocemuli 
formuliT  f(x) = x2 ,   kerZod   f(1) = 1, f(2) = 4, f(5) = 25, … .  

ganmarteba. asaxvas f : X  Y ewodeba siureqcia, Tu Y-is yovel 

elementSi  gadmodis romelime x, anu Tu yY   xX, f(x) = y.

magaliTebi

asaxva f:RR, f(x) = x2 ar aris siureqcia: elementSi y = -4 araferi ar 
gadmodis. 

xolo asaxva f:RR,  f(x) = 3x siureqciaa: elementSi y gadmodis x = y / 3.
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ganmarteba. asaxvas f:XY ewodeba ineqcia, Tu X-is gansxvavebuli 

elementebi Y-is gansxvavebul elementebSi gadadian, anu Tu x1x2  
f(x1)  f(x2) . 

magaliTebi
asaxva f(x) = x2 ar aris ineqcia: gansxvavebuli elementebi  x = -2   da x = 2 
erT elementSi gadadian – f(-2) = (-2)2 = 4 = 22 = f(2).

xolo asaxva f(x) = 3x ineqciaa: vTqvaT x1x2  anu x1- x2  0,  maSin f(x1)- f(x2 ) 
= 3x1- 3x2 = 3(x1- x2)  0   e.i. f(x1)  f(x2) .

ganmarteba. asaxvas f:XY ewodeba bieqcia, Tu is erTdroulad 
siureqciacaa da ineqciac.

aseT asaxvas urTierTcalsaxa asaxvasac uwodeben. 

magaliTebi
asaxva f(x) = x2 ar aris bieqcia: is arc  siureqciaa da arc ineqcia.  

xolo asaxva f(x) = 3x bieqciaa: is siureqciac iyo da ineqciac.

4. asaxvaTa kompozicia

asaxvebi f : X  Y da g : Y  Z gansazRvraven asaxvas (g  f ): X  Z , 
romelsac maTi kompozicia ewodeba da is moicema tolobiT (g  f )(x) = 
g(f(x)).

magaliTi

vTqvaT f : R  R da g : R  R  mocemulia tolobebiT f (x) = x + 2, g(x) = x2, 
maSin maTi kompozicia (g  f ): R  R moicema tolobiT (g  f )(x) = (x + 2)2.
xolo kompozicia (f  g): R  R ki tolobiT (f  g)(x) = x 2 +2..

asaxvas idX : X  X romelic mocemulia tolobiT  idX(x) = x igivuri 
asaxva ewodeba. 

Teorema. nebismieri asaxvebisaTvis f : Y  X da  g : X  Z samarTliania 

tolobebi idX  f = f, g  idX = g.

f : X  Y asaxvis Seqceuli ewodeba iseT asaxvas f -1 : Y  X,  rom 
sruldeba pirobebi f –1  f = idX da f  f -1= idY.  yvela asaxvas ar gaaCnia 
Seqceuli. asaxvas ewodeba Seqcevadi, Tu mas aqvs Seqceuli asaxva.

Teorema. asaxva f : X  Y siureqciaa maSin da mxolod maSin, rodesac 

arsebobs asaxva g: Y  X  iseTi, rom sruldeba piroba f  g = idY.
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Teorema. asaxva f : X  Y  ineqciaa maSin da mxolod maSin, rodesac 

arsebobs asaxva g: Y  X  iseTi, rom sruldeba piroba g  f = idx.

Teorema. asaxva f : X  Y  bieqciaa maSin da mxolod maSin, rodesac 

arsebobs asaxva g: Y  X  iseTi, rom sruldeba pirobebi g  f = idx , f  g = 
idY.

es niSnavs, rom g = f –1. amrigad miviReT, rom asaxva aris bieqcia maSin da 
mxolod maSin, rodesac is Seqcevadia.

5. simravlis simZlavre

ganmarteba. X da Y simravleebs  uwodeben toli simZlavris 

simravleebs, Tu arsebobs bieqcia f : X  Y.

Teorema. intervali (0,1) da intervali (0,2) toli simZlavris 
simravleebia.

damtkiceba.

Teorema. intervali (0,1) da mTeli RerZi (namdvil ricxvTa simravle) 
toli simZlavris simravleebia.

damtkiceba.

Teorema. naturalur ricxvTa simravle N = {1,2,3,…}   da luw 
naturalur ricxvTa simravle {2,4,6,…}    toli simZlavris 
simravleebia.

damtkiceba. asaxva f : {1,2,3,…}  {2,4,6,…} moccemuli  formuliT f(n) = 2n
amyarebs saWiro bieqcias.

Teorema. naturalur ricxvTa simravle N = {1,2,3,…}   da kent 
naturalur ricxvTa simravle {1,3,5,…}    toli simZlavris simravleebia

damtkiceba. asaxva f : {1,2,3,…}  {3,5,7,…} moccemuli  formuliT f(n) = 2n 
+ 1 amyarebs saWiro bieqcias.
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simravles ewodeba Tvladi, Tu is tolZalovania naturalur ricxvTa 
simravlisa. wina ori Teorema niSnavs, rom luw ricxvTa simravle da 
kent ricxvTa simravle orive Tvladia. 

Teorema. mTel ricxvTa simravle Tvladia, anu simravleebi N da Z
toli simZlavrisani arian.

Teorema. racionalur ricxvTa simravle Tvladia, anu simravleebi N
da Q toli simZlavrisani arian.

Teorema. namdvil ricxvTa simravle Tvladi ar aris, anu simravleebi 
N da R ar arian toli simZlavris.

amrigad erTmaneTSi Calagebuli simravleebidan N  Z  Q  R pirveli 
sami Tvladia, anu isini toli simZlavrisani arian, xolo ukanaskneli, 
namdvil ricxvTa simravle, anu kontinuumi, R ki araTvladia, is 
arsebiTad ufro mZlavria, vidre N.

savarjiSoebi
1. vTqvaT U = {1,2,3,4,5}, X = {1,5}, Y = {1,2,4}, Z = {2,5}. ipoveT

(a)  X  Y’; (b)   (X  Z)  Y’; (c)   X  (Y  Z); (d)   (X  Y)  (X  Z); 
(e) (X  Y)’; (f)  X’  Y’;  (g)  (X Y)’; (h)  (X  Y)  Z; (i)  X  (Y  Z); 
(j) X \ Z; (k)  (X \ Z)  (Y \ Z).

2. vTqvaT  A  B = ,  ipoveT  A \ B da B \ A. 
3. ipoveT X  X’, X  X’, X \ X’.
4. mocemulia simravleebi A, B da C, amasTan C  B. daamtkiceT, rom

(a) A  C   A  B; (b)  A  C   A  B; (c)  A \ B   A \ C; (d)  C \ A   B \ A; 
(e)  B’\ A  C’\ A.

5. daamtkiceT, rom  A  (B  C) = (A  B)  (A  C).
6. daamtkiceT, rom  (A  B)’ = A’ B’.
7. daamtkiceT, rom A   B maSin da mxolod maSin, rodesac A  B = B.
8. daamtkiceT, rom A   B maSin da mxolod maSin, rodesac A  B = A.
9. vTqvaT asaxvebi f : R  R da g : R  R  mocemulia tolobebiT f (x) = 2x 

+ 3, g(x) = x3, ipoveT kompozicia (g  f ): R  R.
10. vTqvaT asaxvebi f : R  R da g : R  R  mocemulia tolobebiT f (x) = 2x 

+ 3, g(x) = x3, ipoveT kompozicia (f  g): R  R.
11. vTqvaT asaxvebi f : R  R da g : R  R  mocemulia tolobebiT f (x) = x2

+ 3, g(x) = x3, ipoveT kompozicia (f  g ): R  R.
12. vTqvaT asaxvebi f : R  R da g : R  R  mocemulia tolobebiT f (x) = x2

+ 3, g(x) = x3, ipoveT kompozicia (g  f ): R  R.
13. vTqvaT asaxvebi f : R  R da g : R  R  mocemulia tolobebiT f (x) = 2x,

g(x) = 0,5x, ipoveT kompozicia (g  f ): R  R. 
14. vTqvaT asaxva f : R  R  mocemulia tolobiT f(x) = 2x,  aris Tu ara es 

asaxva (a) siureqcia, (b) ineqcia, (g) bieqcia?
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15. vTqvaT asaxva f : R  R  mocemulia tolobiT f(x) = x2,  aris Tu ara es 
asaxva (a) siureqcia, (b) ineqcia, (g) bieqcia?

16. vTqvaT asaxva f : R  R  mocemulia tolobiT f(x) = x3,  aris Tu ara es 
asaxva (a) siureqcia, (b) ineqcia, (g) bieqcia?

17. aCveneT, rom igivuri asaxva idX: X  X bieqciaa.
18. aCveneT, rom ori siureqciis kompozicia siureqciaa.
19. aCveneT, rom ori ineqciis kompozicia ineqciaa.
20. aCveneT, rom ori bieqciis kompozicia bieqciaa.


