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13  simboluri striqoni, simboluri gamonasaxis 

damuSaveba 

Sesavali 

Tumca MATLAB äÄA–is ZiriTadi daniSnuleba ricxviTi gamoTvlebia, zogjer 

saWiroa teqsturi manipulaciebi. magaliTad grafikul gamosaxulebaze saTauris 

gakeTeba, an RerZebis saxelebis dawera. amisaTvis MATLAB -s gaaCnia striqoni, 

romelic asoiT gamosaxulebas Seicavs, anu simboluri striqoni . 

13.1 striqonis konstruqcia  

ääÄ 

MATLAB simboluri striqoni ASCII sidideebis erTobliobaa. magaliTad: 

 

>>text = ‘This is a character string’ 
text =  
This is a character string 
>>size(text) 
Ans = 
26 
>> whos 
Name      Size       Bytes       Class 
ans         1x2           16           double array 
text        1x26         52           char array 
 
Grand total is 28 elements using 68 bytes 

 

ASCII kodi 

striqonis yoveli simbolo warmoadgens erT elements masivSi, romelic saWiroebs 2 

bait mexsierebas. (ricxviTi gamosaxuleba moiTxovs 8 baits.) ASCII kodi ‘A’- ‘Z’ 
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simboloTaTvis aris erTmaneTis momdevno mTeli ricxvebi 65-dan 90-mde, xolo ‘a’ – 
‘z’ 97-dan 122-mde. MATLAB funqcia abs gvaZlevs ASCII kods striqonisaTvis. 
 

>> text = ’This is a character string’ 
text = 
This is a character string 
>> d = abs(text) 
d = 
Columns 1 through 12 
84  104  105  115  32  105  115  32  97  32 99  104 
Columns 13 through 24 
97 114 97 99 16 101 114 32 115 116 114 105 
Columns 25 through 26 
110  103 

 
funqcia char asrulebs Sebrunebul gardaqmnas, ASCII kodis mixedviT aRadgens 

striqons: 

 

>> char(d) 
ans = 
This is a character string 

 

striqonsa da ASCII kods Soris am damokidebulebis safuZvelze miviRebT: 

 

>> alpha = abs('a'):abs('z') 
>> disp(char(alpha)) 
abcdefghijklmnopqrstuvwxyz 
 

striqoni igive masivia, magram simboloTa masivi, amitom maszee SesaZlebelia 

masivuri operaciebis warmoeba: 

 
>> text = ‘This is a character string’; 
>> u = text(11:19) 
u = 
character 
 

iseve rogorc matrica, striqoni masivic SeiZleba Seicavdes mraval striqons, 

magram yoveli striqoni svetebis Tanabar raodenobas unda Seicavdes. magaliTad: 

 

v = ['Character strings having more than' 
'one row must have the same number ' 
'of columns - just like matrices   '] 

miviRebT: 

 

v = 
 

Character strings having more than 
one row must have the same number  
of columns - just like matrices    
 
>> size(v) 
ans = 
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3 34 
 
 

radgan striqoni igive masivia, SegviZlia oro striqoni gavarTianoT kvadratuli 

frCxilebis saSualebiT: 

 

>> today ='May'; 
>> today = [today,' 18'] 
today = 
May 18 

 
ganvixiloT MATLAB-is ramdenime funqcia striqonisaTvis: 
 

char(x) x masivs, romlis elementebic mTeli dadebiTi ricxvebia 

da warmoadgens asoiTi simbolos kodebs gardaqmnis 

asoiT simboloTa masivad.  

int2str(x) x matricis elementebs daamrgvalebs mTelamde da 

Sedegad miRebul masivs gardaqmnis striqon matricad 

num2str(x) x ricxviT matricas gardaqmnis striqonad. es brZaneba 

sasargebloa grafikze aRniSvnebis gasakeTeblad 

(rogorc title, xlabel, ylabel, text brZanebaTa  argumenti) 
str2num(s) s striqons, romelic Seicavs ricxviT sidideTa 

gamosaxulebas ASCII formatSi, gardaqmnis Sesabamis 

ricxviT mniSvnelobad. striqoni s SeiZleba Seicavdes 

cifrs, aTwiladur mZimes, + an – niSans, ‘e’ da ‘d’ 
simboloebs – mantisasa da eqsponetas gamyofis saxiT 

da i – kompleqsuri ricxvebisaTvis. 

magaliTebi: 

 

>> x=abs('string') 
x = 
 
   115   116   114   105   110   103 
 
>> char(x) 
ans = 
string 

 
num2str sailustraciod ganvixiloT Semdegi brZanebebi: 

 

rogorc viciT, cvlads -  pi  MATLAB aRiqvams rogoc π mniSvnelobas – 3.1416… 

 
>> ss=num2str(pi) 
ss = 
3.1416 

ss am SemTxvevaSi aris ara konkretuli ricxvi 3.1416, aramed simboloTa masivi (char 
array), romlis elementebic ASCII kodebs warmoadgens. marTlac: 
 
>> size(ss) 
ans = 
     1     6 
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>> abs(ss) 
ans = 
 
    51    46    49    52    49    54 
 
axla gamoviyenoT brZaneba , romelic striqons ss gardaqmnis ricxviT sidided: 

 
pp=str2num(ss) 
 
pp = 
 
    3.1416 

pp  ukve konkretuli ricxvia (double array)– 3.1416. 
 

size(pp) 
 
ans = 
 
1 

ganvixiloT kidev erTi magaliTi: 

 

MATLAB Semdeg brZanebebs: 
 

tg = 2.2774; 
xg = 144.6364; 
disp(['time of flight: ' num2str(tg) ' s']) 
disp(['distance traveled : ' num2str(xg) ' ft']) 
 

Sedegad mohyveba: 

 

>> time of flight: 2.2774 s 
distance traveled : 144.6364 ft 

 
disp brZanebis pirveli argumenti Cveulebrivi simboluri striqonia, meore – 

brZanebaa, romelic ricxviT gamosaxulebas simbolur striqonad gardaqmnis, da 

mesame – isev Cveulebrivi simboluri striqoni.  

 

MATLAB funqciebi simboloTa striqonisaTvis: 

 

blanks(n) gvaZlevs striqons , romelic n simbolos nacvlad n
cariel pozicias Seicavs. 

deblank(s) Tu striqoni bolovdeba ganmeorebadi carieli 

poziciiT, es brZaneba Sekvecs mas pirvelive simbolomde  

eval(s) gauSvebs s striqons rogorc MATLAB gamosaxulebas 

an brZanebas. 

eval(s1,s2) saSualebas iZleva Secdoma vipovoT. gauSvebs s1
Sesabamis brZanebas da gvaZlevs Sedges, Tu brZaneba 

warmatebiT Sesrulda, xolo Tu brZanebis Sesruleba 

Secdomas iZleva, uSvebs s2 – Sesabamis brZanebas. 
findstr(s1,s2) poulobs erT striqons meoris SigniT 

ischar(s) gvaZlevs 1, Tu s simboluri masivia, sxva SemTxvevaSi –0 
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isletter(s) gvaZlevs 1-s s striqonis yoveli elementisaTvis, 

romelic asoiT gamosaxulebas warmoadgens da 0 sxva 

SemTxvevaSi. 

isspace(s) gvaZlevs 1-s s striqonis im elementebisaTvis, romlebic 

warmoadgens cariel pozicias(space, tabs, newlines,carriage 
returns), 0 – sxva SemTxvevaSi 

 

13.2 dro da TariRi 

ukve gavecaniT MATLAB brZanebas date, romelic gvaZlevs TariRs, clock – gvaZlevs 

drois mniSvnelobas. ufro dawvrilebiTi informaciis misaRebad am sakiTxTan 

dakavSirebiT SegiZliaT isargebloT MATLAB-is  help brZanebiT. gavecnoT zogierT 
maTgans. 

 
>>[d,s]=weekday('9/15/2006') 

gvaZlevs kviris ra dRea miTiTebuli TariRi: 

 
d =6 
s = Fri 
 
>> calendar('9/15/2006') 

romelic gvaZlevs: 

 
                   Sep 2006 
     S     M    Tu     W    Th     F     S 
     0     0     0     0     0     1     2 
     3     4     5     6     7     8     9 
    10    11    12    13    14    15    16 
    17    18    19    20    21    22    23 
    24    25    26    27    28    29    30 
     0     0     0     0     0     0     0 

 
brZaneba tic CarTavs taimers xolo toc, gamorTavs mas da mogvcems dros, romelic 

gavida taimeris CarTvis, anu tic brZanebis Semdeg. es brZaneba sasargebloa, roca 

gvsurs daviTvaloT ra dros andomebs kompiuteri Cvens mier dawerili programis 

amaTuim operaciis Sesrulebas.  

 

13.3 bazuri gardaqmnebi da bit operaciebi 

 

MATLAB aqvs SesaZlebloba gadaiyvanos ricxvebi orobiTidan aTobiTSi da an 

romelime sxva bazur sistemaSi simboluri striqonis formiT.  

 

 

dec2bin(d) gvaZlevs d –s orobiT warmodgenas rogorc striqons. d
unda iyos arauaryofiTi mTeli ricxvi <252. 

bin2dec(b) axdens b orobiTi striqonis interpretirebas da 

gvaZlevs Sesabamis aTobiT ricxvs 

 
magaliTad: 
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>> d=32; 
>> dec2bin(d) 
 
ans = 
 
100000; 
 
>> bin2dec('100000') 
 
ans = 
 
    32 

 
MATLAB –s gaaCnia funqciebi logikuri operaciebis gansaxorcieleblad ricxbebis 

Sesabamis orobiT striqonebs Soris. (a, b, c mTeli, arauaryofiTi ricxvebia). 

 

c=bitand(a,b) bituri and or arguments Soris 
c=bitor(a,b) bituri or a da b arguments Soris 
c=bitcmp(a,N) a aTobiTi mTeli ricxvis N bitian orobiT 

warmodgenaSi Secvlis 0 1-iT, xolo 1 0-iT da mogvcems 

Sesabamis aTobiT ricxvs 

c=bitshift(a,N) mogvcems mTel aToibiT ricxvs, romelic warmoadgens a 
ricxvis orobiTi warmodgenis N bitiT wanacvlebis 

Sedegs. Tu N >0, es operacia igivea, rac gamravleba 2N
, 

Tu N < 0, - igivea, rac gayofa 2N
-ze 

magaliTad: 

 

>> bitand(13,27)   brZaneba mogvcems: 
 
ans = 9 
 

marTlac ricxvi 13 orobiTi warmodgena 5 bitian sistemaSi aseTia : 

>> dec2bin(13,5) 
ans =01101 

xolo  - 27-is:  

>> dec2bin(27,5) 
ans =11011 

Tu SevadarebT erTmaneTs or orobiT ricxvs: 01101 da 11011 and Sedarebis 

operatoriT, miviRebT 01001, rasac Seesabameba aTobiTi ricvxvi 9. marTlac: 

 

>> bin2dec('01001') 
ans = 9 

 

axla vnaxoT bitcmp funqciis moqmedebis Sedegi: 
 

>>bitcmp(9,5) brZanebis Sedegad miviRebT: 
ans = 22 
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radgan aTobiTi ricxvis 9 orobiTi warmodgena 5 bitian sistemaSi =  01001, bitcmp 
funqcia Secvlis 0 1-iT, xolo 1- 0-iT da miiReba 10110, rasac Seesabameba aTobiTi 

ricxvi 22. 

 

SevamowmoT: 

 

>> dec2bin(9,5) 
ans = 01001 
 
>>dec2bin(22,5) 
ans =10110 
 
>>bitShift(9,2)   
ans = 36 

 
marTlac 9 aTobiTi ricxvis orobiTi warmodgenaa 1001, bitshift brZaneba daumatebs 
mas or nuls marjvniv da miiReba orobiTi ricxvi 100100, rac Seesabameba aTobiT 

ricxvs 36, es operacia igivea, rac 9 gavamravloT 22 (9*2^2=36). 

 

13.4 simboluri informaciis damuSaveba 

 

aqmde Cven MATLAB –s ganvixilavdiT rogorc saSualebas ricxviTi gamoTvlebis 

sawarmoeblad. aseve mogawodeT garkveuli informacia teqstis manipulirebisaTvis. 

MATLAB –is saSualebiT SesaZlebelia vawarmooT moqmedebebi Cveulebriv algebrul 

gamosaxulebebze. 

 

ufro dawvrilebiTi informaciisaTvis akrifeT brZanebaTa fanjaraSi  help symbolic. 
aseve SesaZlebelia am sakiTxTan dakavSirebuli sademonstracio masalis 

daTvaliereba brZanebiT symintro. 

simboluri gamosaxuleba da algebra 

Tu gvsurs MATLAB-is saSualebiT simboluri informaciis damuSaveba, pirvel 

rigSi unda ganvmartoT (gamovacxadoT) saWiro mudmivebi da cvladebi rogorc 

simboluri obieqtebi. magaliTad: 

 

>>syms x y 
 

simboluri mudmivebis gamosacxadeblad gamoiyeneba funqcia sym. misi argumentia 

simboluri striqoni, romelic Seicavs specialuri cvladis saxels, ricxviT 

gamosaxulebas an funqciis dasaxelebas.  

 

>> pi = sym('pi'); 
>> delta = sym('1/10'); 
>>sqrt2 = sym('sqrt(2) '); 

 

Tu simboluri mudmivi pi ase ganvsazRvreT, igi mocemul samuSao sivrceSi Secvlis 

pi –s ricxviT mniSvnelobas. simboluri obieqtebis tipi ganisazRvreba rogorc 

symbolic objects. 
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Tu zemoxsenebuli brZanebebis Semdeg mivcemT brZanebas whos, miviRebT: 
 

>> whos 
  Name        Size                      Bytes  Class 
 
  delta       1x1                      132  sym object 
  pi          1x1                      128  sym object 
  sqrt2       1x1                      138  sym object 
  x           1x1                      126  sym object 
  y           1x1                      126  sym object 

 
Grand total is 20 elements using 650 bytes 

simboluri gamosaxuleba 

simboluri cvladi SeiZleba gamoviyenoT simbolur gamosaxulebaSi rogorc cvladi 

an funqciis argumenti. ariTmetikuli operatorebi + - * / ^ da MATLAB-is 
funqciebic gamoiyeneba igive wesis mixedviT, rogorc es xdeboda ricxviTi 

gamoTvlebis warmoebisas. magaliTad: 

 

>> syms s t A 
>> f = s^2 + 4*s + 5 
f = 
s^2+4*s+5 
>> g = s + 2 
g = 
s+2 
 
>> h = f*g 
h = 
(s^2+4*s+5)*(s+2) 
>> z= exp(-s*t) 
z = 
exp(-s*t) 
>> y = A*exp(-s*t) 
y = 
A*exp(-s*t) 
 

pirvel rigSi vacxadebT cvladebs t, s da A, Semdeg vwerT simbolur gamosaxulebebs 

axali cvladebis f, g, h da y Sesaqmnelad. axladSeqmnili cvladebic simboluri 

cvladebia da ara ricxviTi gamosaxulebebi. 

 

sazogadod MATLAB-Si Tu arafers mivuTiTebT, x aris damoukidebeli cvladis 

saxeli, magram es ar niSnavs imas, rom sxva simbolo ar SegviZlia gamoviyenoT 

damoukidebeli cvladis aRsaniSnavad. damoukidebeli cvladis mosaZebnad simbolur 

gamosaxulebaSi MATLAB –s gaaCnia funqcia findsym 

 

findsym(S) S simbolur gamosaxulebaSi an matricaSi poulobs 

simbolur cvladebs da gvaZlevs maT, rogorc simbolur 

striqons, anbanis mixedviT dalagebuls da mZimeebiT 
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gamoyofils. Tu S ar Seicavs arcerT simbolur 

cvlads, gvaZlevs cariel striqons. 

 

Cvens SemTxvevaSi : 

 
>> findsym(f) 
ans = 
s 
>> findsym(z) 
ans = 
A, s, t 

 
SegviZlia SevqmnaT simboluri matrica: 

 

>> n = 3; 
>> syms x 
>> B = x.^((0:n)'*(0:n)) 
 
B = 
  
[1,   1,   1,   1] 
[1,   x, x^2, x^3] 
[1, x^2, x^4, x^6] 
[1, x^3, x^6, x^9] 

 
rogor SevasruloT simboluri polinomis algebruli gardaqmnebi: 

 

expand(S) simbolur gamosaxulebaSi S Seasrulebs algebrul 

moqmedebebs, Sekrebs msgavs wevrebs da warmogvidgens 

polinomis saxiT. 

factor(S) S polinoms daSlis mamravlebad.  

simplify(S) gaamartivebs simbolur gamosaxulebas S 
[n,d]=numden(S) mogvcems racionalur wiladad daSlili S simboluri 

gamosaxulebis mricxvelsa da mniSvnels  

subs(S,old,new) S simbolur gamosaxulebaSi cvlads old Secvlis 

cvladiT new 
 

  
 
 
magaliTebi: 

 

• Sekreba 

 

>> syms s 
>> A = s^4 -3*s^3 -s +2; 
>> B = 4*s^3 -2*s^2 +5*s -16; 
>> C = A + B 
C = 
s^4+s^3+4*s-14-2*s^2 
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• skalaruli gamravleba 

 

>> syms s 
>> A = s^4 -3*s^3 -s +2; 
>> C = 3*A 
C = 
3*s^4-9*s^3-3*s+6 
 

• gamravleba 
 
>> syms s 
>> A = s+2; 
>> B = s+3; 
>> C = A*B 
C = 
(s+2)*(s+3) 
>> C = expand(C) 
C = 
s^2+5*s+6 

• mamravlebad daSla 

 

>> syms s 
>> D = s^2 + 6*s + 9; 
>> D = factor(D) 
D = 
(s+3)^2 
>> P = s^3 - 2*s^2 -3*s + 10; 
>> P = factor(P) 
P = 
(s+2)*(s^2-4*s+5) 

 
• gaerTmniSvnelianeba 
 

ganvixiloT gamosaxuleba 

 

sss
sH 3/2

1
2/1

3
6/1)( +

+
−

+
−=  

 
sami Sesakrebis gaerTmniSvnelianeba SesaZlebelia Semdegnairad: 

 

>> syms s 
>> H = -(1/6)/(s+3) -(1/2)/(s+1) +(2/3)/s; 
>> [N,D] = numden(H) 
N = 
s+2 
D = 
(s+3)*(s+1)*s 
>> D = expand(D) 
D = 
s^3+4*s^2+3*s 
 

maSasadame SegviZlia H(s) ase warmovadginoT: 
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sss
ssH

34
2)( 23 ++

+
=  

 

• Sekveca 

 

vTqvaT gvaqvs simboluri gamosaxuleba: 

 

5
1052)( 2

23

+
+++

=
s

ssssH  

 

MATLAB martivad Sekvecs am wilads da sabolood mogvcems: 

 

>> syms s 
>> H = (s^3 +2*s^2 +5*s +10)/(s^2 + 5); 
>> H = simplify(H) 
H = 
s+2 

 

Tu wiladis mniSvnels davSliT mamravlebad, vnaxavT, ratom miviReT s+2. 
 

>> factor(s^3 +2*s^2 +5*s +10) 
ans = 
(s+2)*(s^2+5) 

 
sabolood gveqneba: 

 
H(s) = s + 2 

 
• cvladis Canacvleba sxva cvladiT 

 

ganvixiloT polinomTa Tanafardoba: 

 

86
3)( 2 ++

+
=

ss
ssH  

ganvsazRvroT meore gamosaxuleba 

 

2|)()( +== sssHsG  

CavanacvloT s cvladi s+2 –iT MATLAB saSualebiT: 

 

>> syms s 
>> H = (s+3)/(s^2 +6*s + 8); 
>> G = subs(H,s,s+2) 
G = 
(s+5)/((s+2)^2+6*s+20) 
>> G = collect(G) 
G = 
(s+5)/(s^2+10*s+24) 

 
miviRebT gamosaxulebas: 
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2410
5)( 2 ++

+
=

ss
ssH  

MganvixiloT kidev ramdenime sasargeblo brZaneba: 

 

sym2poly(P) P simboluri polinomisaTvis gvaZlevs veqtors, romlis 

elementebia am polinomis koeficientebi 

poly2sym(p) p veqtorze dayrdnobiT, romlis elementebic polinomis 

koeficientebs warmoadgens, gvaZlevs Sesabamis simbolur 

polinoms. cvlads mianiWebs saxels x. 
 

magaliTad ganvixiloT polinomi: 

 

1074)( 23 −−+= ssssA  

 

>> a = [1 4 -7 -10]; 
>> A = poly2sym(a,s) 
A = 
s^3+4*s^2-7*s-10 

 
polinomisaTvis: 

 

16524)( 23 −+−= ssssB  

 

>> syms s 
>> B = 4*s^3 -2*s^2 +5*s -16; 
>> b = sym2poly(B) 
b = 
4   -2    5   -16 

simboluri gamosaxulebis forma 

MATLAB-s Sedegad miRebuli gamosaxuleba yovelTvis ar gamohyavs CvenTvis 

sasurveli formiT, magaliTad, Ggarkveuli operaciebis Sesrulebis Semdeg Sedegad 

SesaZloa miviRoT 1/a*b, da ara b/a. 

trigonometriuli simboluri gamosaxuleba 

ganvixiloT Semdegi brZanebebi: 

 

>> syms theta phi 
>> A = sin(theta + phi) 
A = 
sin(theta+phi) 
>> A = expand(A) 
A = 
sin(theta)*cos(phi)+cos(theta)*sin(phi) 
>> B = cos(2*theta) 
B = 
cos(2*theta) 
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>> B = expand(B) 
B = 
2*cos(theta)^2-1 
>> C = 6*((sin(theta))^2 + (cos(theta))^2) 
C = 
6*sin(theta)^2+6*cos(theta)^2 
>> C = expand(C) 
C = 
6*sin(theta)^2+6*cos(theta)^2 
 

rogorc vnaxeT MATLAB –ma “kargad  gaarTva Tavi” rTul trigonometriul 

gardaqmnebs, Tumca bolo sruliad martivi gardaqmnis Sesruleba “gauWirda”: 

 

6))(cos)((sin6 22 =+= θθC  

simboluri gamosaxulebis ricxviTi mniSvnelobis gamoTvla da grafikis ageba 

xSirad gvWirdeba cvladis mocemuli mniSvnelobisaTvis gamovTvaloT simboluri 

gamosaxulebis mniSvneloba. amisaTvis saWiroa funqciiT subs simbolur cvlads 

mivaniWoT ricxviTi mniSveloba: 

 
>> E = s^3 -14*s^2 +65*s -100; 
>> F = subs(E,s,7.1) 
 
F = 
 
   13.6710 

F pirdapir Rebulobs ricxviT mniSvnelobas double array 
 
SesaZlebelia simboluri gamosaxulebis mixedviT avagoT grafiki: 

 

ezplot(f) aagebs f(x) grafiks, sadac f simboluri gamosaxulebaa 

da warmoadgens maTematikur gamosaxulebas, romelic 

Seicavs mxolod erT cvlads, vTqvaT x. miTiTebis 
gareSe (default) x mniSvnelobaTa area [-2π, 2π] 

ezplot(f,xmin,xmax) aagebs grafiks x miTiTebul mniSvnelobaTa mixedviT 

 

sailustraciod ganvixiloT funqcia: 

 

1074)( 23 −−+= ssssA  

 

intervalSi [-1, 3]: 

 
syms s 
a = [1 4 -7 -10]; 
A = poly2sym(a,s) 
ezplot(A,-1,3), ylabel(’A(s)’) 

 

Sedegad miRebuli grafiki naCvenebia nax. 13.1. 
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nax. 12.1 ezplot funqciis saSualebiT agebuli polinomis grafiki 

 
miaqcieT yuradReba, rom gamosaxuleba, romlis mixedviTac aigo grafiki 

avtomaturad ganTavsdeba grafikis saTaurad, xolo x RerZs avtomaturad waewereba 
cvladis saxeli (am SemTxvevaSi s) 
 

simboluri algebruli da transcendentuli gantolebebi 

 

MATLAB –is saSualebiT SesaZlebelia amovxsnaT simboluri algebruli an 

transcendentuli gantolebebi da gantolebaTa sistemebi. transcendentuli iseT 

gantolebas ewodeba, romelic Seicavs romelime transcendentul funqcias: cos x, ex an 
ln x. amisaTvis gamoiyeneba funqcia solve. arsebobs am funqciis ramdenime forma, Cven 
ganvixilavT Semdegs: 

 

solve(E1, E2, E3,. . .,EN) 
solve(E1, E2, E3,. . .,EN, var1, var2, . . ., var3) 

 
sadac E1, E2, E3,. . .,EN simbolur gamosaxulebaTa saxelebia, xolo  var1, var2, . . ., 
var3 Sesabamisi cvladebi. miRebuli amonaxsnebi warmoadgens gamosaxulebis fesvebs. es 

aris simboluri gamosaxulebani cvladebisaTvis Semdegi pirobebiT E1=0, E2=0, E3=0,. 
. .,EN=0. 

 
erTi gantolebisaTvis erTi cvladiT amonaxsni iqneba erTi simboluri sidide. 

magaliTad: 
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>> syms s 
>> E = s+2; 
>> s = solve(E) 
s = 
-2 

miviReT simboluri sidide s=-2. imisaTvis, rom igi ricxviT gamosaxulebad 

gardavqmnaT saWiroa mivmarToT brZanebas double: 
 

double(S) simbolur gamosaxulebas S  gardaqmnis ricxviT 
sidided (double prescision floating point number). S ar 
unda Seicavdes simbolur cvlads. 

 
>> snum=double(s) 
 
snum = 
 
    -2 

 
ganvixiloT  simboluri gamosaxuleba – meore xarisxis polinomi: 

 

>> syms s 
>> D = s^2 +6*s +9; 
>> s = solve(D) 
s = 
[ -3] 
[ -3] 

 
magaliTi trigonomertiidan: 

 
>> syms theta x z 
>> E = z*cos(theta) - x; 
>> theta = solve(E,theta) 
theta = 
acos(x/z) 

 
gantolebebs, romlebic Seicaven periodul funqciebs, SesaZloa hqondeT fesvebis 

ganusazRvreli raodenoba. aseT SemTxvevaSi solve funqcia Semoifargleba fesvebiT 0-

is maxloblobaSi. magaliTad amovxsnaT gantoleba: 

 

2 0)sin()2cos( =− θθ  

 

>> E = cos(2*theta)-sin(theta); 
>> solve(E) 
ans = 
[ -1/2*pi] 
[ 1/6*pi] 
[ 5/6*pi] 
 

MATLAB –Si SesaZlebelia simboluri gamosaxulebis integreba da diferencireba. 
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diff(E) axdens E simboluri gamosaxulebis diferencirebas im 

cvladiT, romelic ganisazRvreba funqciiT findsym(E) 
diff(E,v) axdens E simboluri gamosaxulebis diferencirebas v 

cvladiT 

diff(E,n) axdens E simboluri gamosaxulebis diferencirebas n-
jer(n mTeli dadebiTi ricxvia) 

diff(S,v,n) axdens E simboluri gamosaxulebis diferencirebas v 
cvladiT n-jer(n mTeli dadebiTi ricxvia) 

 

polinomis warmoebulis gamoTvla: 

 

>> syms s n 
>> p = s^3 + 4*s^2 -7*s -10; 
>> d = diff(p) 
d = 
3*s^2+8*s-7 
>> e = diff(p,2) 
e = 
6*s+8 
>> f = diff(p,3) 
f = 
6 
>> g = s^n; 
>> h = diff(g) 
h = 
s^n*n/s 
>> h = simplify(h) 
h = 
s^(n-1)*n 

 
transcendentuli funqciis warmoebuli: 

 
>> syms x 
>> f1 = log(x); 
>> df1 = diff(f1) 
df1 = 
1/x 
>> f2 = (cos(x))^2; 
>> df2 = diff(f2) 
df2 = 
-2*cos(x)*sin(x) 
>> f3 = sin(x^2); 
>> df3 = diff(f3) 
df3 = 
2*cos(x^2)*x 
>> df3 = simplify(df3) 
df3 = 
2*cos(x^2)*x 
>> f4 = cos(2*x); 
>> df4 = diff(f4) 
df4 = 
-2*sin(2*x) 
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>> f5 = exp(-(x^2)/2); 
>> df5 = diff(f5) 
df5 = 
-x*exp(-1/2*x^2) 

integreba 

 

int(E) gvaZlevs E simboluri gamosaxulebis ganusazRvrel 

integrals misi simboluri cvladis mixedviT, romelic 

ganisazRvreba funqciiT findsym 

int(E,v) E simboluri gamosaxulebis ganusazRvreli integrali 

v cvladis mixedviT 

int(E,a,b) E simboluri gamosaxulebis gansazRvruli integrali 

intervalSi [a b], sadac a da b simboluri an ricxviTi 

skalarebia 

int(E,v,a,b) E simboluri gamosaxulebis gansazRvruli integrali v 
cvladis mixedviT intervalSi [a b], sadac a da b 
simboluri an ricxviTi skalarebia 

 

polinomis integreba: 

>> syms x n a b t 
>> int(x^n) 
ans = 
x^(n+1)/(n+1) 
>> int(x^3 +4*x^2 + 7*x + 10) 
ans = 
1/4*x^4+4/3*x^3+7/2*x^2+10*x 
>> int(x,1,t) 
ans = 
1/2*t^2-1/2 
>> int(x^3,a,b) 
ans = 
1/4*b^4-1/4*a^4 

 
transcendentuli funqciis integreba: 

 

>> syms x 
>> int(1/x) 
ans = 
log(x) 
>> int(cos(x)) 
ans = 
sin(x) 
>> int(1/(1+x^2)) 
ans = 
atan(x) 
>> int(exp(-x^2)) 
ans = 
1/2*pi^(1/2)*erf(x) 
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erf(x) warmoadgens cTomilebis integrals (error function) yoveli x-Tvis, sadac x – 
namdvili ricxvia, xolo erf(x) Semdegnairad ganisaZRvreba: 

∫ −=
x t dtexerf

0

22)(
π

 

wrfivi algebra 

matriculi operaciebis ganxorcieleba SesaZlebelia simboluri matricebisTvisac. 

 
>> A = sym([2,1; 4,3]) 
A = 
[ 2, 1] 
[ 4, 3] 
>> Ainv = inv(A) 
Ainv = 
[ 3/2, -1/2] 
[ -2, 1] 
>> C = A*Ainv 
C = 
[ 1, 0] 
[ 0, 1] 
>> B = sym([1 3 0; -1 5 2; 1 2 1]) 
B = 
[ 1, 3, 0] 
[ -1, 5, 2] 
[ 1, 2, 1] 
>> detB = det(B) 
detB = 
10 

 
aseve SesaZlebelia MATLAB saSualebiT amovxsnaT wrfiv gantolebaTa simboluri 

sistema: 

 

>> syms x 
>> A = sym([3 2 -1; -1 3 2; 1 -1 -1]) 
A = 
[ 3, 2, -1] 
[ -1, 3, 2] 
[ 1, -1, -1] 
>> b = sym([10; 5; -1]) 
b = 
[ 10] 
[ 5] 
[ -1] 
>> x = A\b 
x = 
[ -2] 
[ 5] 
[ -6] 
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miRebuli Sedegi SeadareT igive sistemis ricxviT amonaxsnebs, raTa darwmundeT 

pasuxis sisworeSi. Tumca, gantolebaTa sistemis amoxsnisas raime parametris mimarT, 

mciredi upiratesoba gaaCnia simbolur midgomas. ganvixiloT gantolebaTa sistema: 

 

195
332

21

21

=+
=−

cxx
xx

 

 

amovxsnaT x1 da x2 rogorc c parametris funqcia: 
 

>> syms c 
>> A = sym([2 -3; 5 c]); 
>> b = sym([3; 19]); 
>> x = A\b 
x = 
[ 3*(19+c)/(2*c+15)] 
[ 23/(2*c+15)] 

 
brZanebis subs saSualebiT SegviZlia vipovoT gantolebaTa sistemis amonaxsnebi c 
sxvadasxva mniSvnelobaTaTvis: 

 

Tu c=1, miviRebT: 
 

x1=subs(x,1) 
 
x1 = 
 
    3.5294 
    1.3529 
 

� cilindruli formis rezervuaris dizaini minimaluri danaxarjiT 

 

unda aigos cilindruli formis rezervuari naxevarsferos formis gadaxurviT 

minimaluri danaxarjiT, Tu cnobilia, rom cilindruli zedapiris konstruqcia 

Rirs $300/m2, xolo cferuli zedapiris - $400/m2, xolo rezervuaris tevadobaa 

5*105 l. rezervuari unda aigos betonis zedapirze, romlis fasic mxedvelobaSi ar 

unda iqnas miRebuli. 

 

1. amocanis dasma 

 

nax. 12.2 –ze mocemulia rezervuaris zomebi. ganvsazRvroT cilindris radiusi da 

simaRle ise, rom rezervuaris asagebad minimaluri Tanxa daixarjos 
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nax. 12.2 rezervuaris konstruqcia 

 

2. INPUT/OUTPUT aRwera 
 

cnobilia, rom cilindruli zedapiris ageba Rirs $300/m2, xolo cferuli zedapiris 

- $400/m2, xolo asagebi rezervuaris tevadobaa 5*105 l. unda ganvsazRvroT 

cilindris radiusi da simaRle ise, rom rezervuaris agebaze minimaluri Tanxa 

daixarjos. 

3. saxeldaxelo amoxsna 

cilindris moculoba:  HRVc ⋅⋅= 2π

naxevarsferos moculoba: 
3

3
2 RVh ⋅= π  

cilindris zedapiris farTobi: HRAc ⋅⋅= π2  

naxevarsferos zedapiris farTobi:  
22 RAh ⋅= π

radgan rezervuariis moculobaa 500l = 500 m3, SegviZlia davweroT gamosaxuleba: 

 

32

3
2500 RHR ⋅+⋅⋅= ππ  

aqedan 

3
2500

2
R

R
H −=

π
 

 

gamovsaxoT rezervuaris Rirebuleba rogorc cilindris simaRlisa da radiusis 

funqcia: 

)2(400)2(300400300 2RHRAAC hc ⋅⋅+⋅⋅⋅=⋅+⋅= ππ  

rogorc viciT, uwyveti funqciis warmoebuli nulls utoldeba funqciis minimumisa 

da maqsimumis wertilebSi. pirvel rigSi moculobis gamosaTvleli gantolebidan 
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vipovoT H rogorc R-is funqcia. Semdeg gavawarmooT C funqcia R-iT, gavutoloT 

miRebuli gamosaxuleba 0-s da vipovoT gantolebis fesvebi. ase vipoviT radiusis 

mniSvnelobas, romelic Seesabameba minimalur Rirebulebas, xolo radiusis 

saSualebiT gamoviTvliT simaRlis saTanado mniSvnelobasac. 

4. MATLAB amoxsna 
syms R H 
V = pi*R^2*H + (2/3)*pi*R^3 -500; % Equation for volume 
H = solve(V,H);                   % Solve volume for height H 
H =-2/3*(pi*R^3-750)/pi/R^2; 
C = 300*(2*pi*R*H) + 400*(2*pi    % Equation for cost 
dCdR = diff(C,R);                 % Derivative of cost wrt R 
dCdR =400/R^2*(pi*R^3-750)+400*pi*R; 
Rmins = solve(dCdR,R);            % Solve dC/dR for R: Rmin 
Rmins = double(Rmins); 

  
Rmin = Rmins(1); 
Hmin = double(subs(H,R,Rmin)); 
Cmin = double(subs(C,{R,H},{Rmin,Hmin})); 
  
5. Semowmeba 

programa gamoiTvlis rezervuaris asagebad saWiro minimalur danaxarjs da radiusis 

da simaRlis saTanado mniSvnelobebs. 

 

Rmin = 
   4.92372510921348 
Hmin = 
 
   3.28248340614232 
Cmin = 
   9.139421678069333e+004 

brZanebebi da funqciebi 

 

char(x) x masivs, romlis elementebic mTeli dadebiTi ricxvebia 

da  warmoadgens simboloTa Sesabamis kodebs, gardaqmnis 

simboloTa striqonad.  

[n,d]=numden(S) mogvcems racionalur wiladad daSlili S simboluri 

gamosaxulebis mricxvelsa da mniSvnels  

bin2dec(b) axdens orobiTi ricxvis - b interpretirebas da 
gvaZlevs Sesabamis aTobiT ricxvs 

blancs(n) gvaZlevs striqons , romelic Seicavs n simbolos 

nacvlad n cariel pozicias. 

c=bitand(a,b) bituri and or arguments Soris 
c=bitcmp(a,N) a aTobiTi mTeli ricxvis N bitian orobiT 

warmodgenaSi Secvlis 0 1-iT, xolo 1 0-iT da mogvcems 

Sesabamis aTobiT ricxvs 

c=bitor(a,b) bituri or a da b arguments Soris 
c=bitshift(a,N) mogvcems mTel aToibiT ricxvs, romelic warmoadgens a 

ricxvis orobiTi warmodgenis N bitiT wanacvlebis 

Sedegs. Tu N >0, es operacia igivea, rac gamravleba 2N
, 
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Tu N < 0, - igivea, rac gayofa 2N
-ze 

deblank(s) Tu striqoni bolovdeba ganmeorebadi carieli 

poziciiT, es brZaneba Sekvecs mas pirvelive simbolomde  

dec2bin(d) gvaZlevs d orobiT warmodgenas rogorc striqons. d 
unda iyos arauaryofiTi mTeli ricxvi. 

dec2hex(d) gvaZlevs d TeqvsmetobiT warmodgenas rogorc striqons. 
d unda iyos arauaryofiTi mTeli ricxvi. 

diff(E) axdens E simboluri gamosaxulebis diferencirebas im 

cvladis moxedviT, romeic ganisazRvreba funqciiT 

findsym(E) 
diff(E,n) axdens E simboluri gamosaxulebis diferencirebas n-

jer(n mTeli dadebiTi ricxvia) 

diff(E,v) axdens E simboluri gamosaxulebis diferencirebas v 
cvladis mixedviT 

diff(S,v,n) axdens E simboluri gamosaxulebis diferencirebas v 
cvladis mixedviT n-jer(n mTeli dadebiTi ricxvia) 

double(S) simbolur gamosaxulebas S  gardaqmnis ricxviT 
sidided (double prescision floating point number). S ar 
unda Seicavdes simbolur cvlads. 

eval(s) gauSvebs s striqons rogorc MATLAB gamosaxulebas 

an brZanebas. 

eval(s1,s2) saSualebas iZleva Secdoma daviWiroT. gauSvebs s1 
Sesabamis brZanebas da gvaZlevs Sedges, Tu brZaneba 

warmatebiT Sesrulda, xolo Tu brZanebis Sesruleba 

Secdomas iZleva, uSvebs s2 – Sesabamis brZanebas. 
expand(S) simbolur gamosaxulebaSi S Seasrulebs algebrul 

moqmedebebs, Sekrebs msgavs wevrebs da warmogvidgens 

polinomis saxiT. 

ezplot(f) aagebs f(x) grafiks, sadac f simboluri gamosaxulebaa 

da warmoadgens maTematikur gamosaxulebas, romelic 

Seicavs mxolod erT cvlads, vTqvaT x. miTiTebis 
gareSe (default) x mniSvnelobaTa area [-2π, 2π] 

ezplot(f,xmin,xmax) aagebs grafiks x miTiTebul intervalSi 

factor(S) S polinoms daSlis mamravlebad.  

findstr(s1,s2) poulobs erT striqons meoris SigniT 

findsym(S) simbolur gamosaxulebaSi an matricaSi S poulobs 

simbolur cvladebs da gvaZlevs maT, rogorc simbolur 

striqons, anbanis mixedviT dalagebuls da mZimeebiT 

gamoyofils. Tu S ar Seicavs arcerT simbolur 

cvlads, gvaZlevs cariel striqons. 

hex2dec(h) axdens orobiTi ricxvis h interpretirebas da gvaZlevs 

Sesabamis aTobiT ricxvs 

int(E) gvaZlevs E simboluri gamosaxulebis ganusazRvrel 

integrals misi simboluri cvladis mixedviT, romelic 

ganisazRvreba funqciiT findsym 

int(E,a,b) E simboluri gamosaxulebis gansazRvruli integrali 

intervalSi [a b], sadac a da b simboluri an ricxviTi 

skalarebia 
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int(E,v) E simboluri gamosaxulebis ganusazRvreli integrali 

v cvladis mixedviT 

int(E,v,a,b) E simboluri gamosaxulebis gansazRvruli integrali v 
cvladis mixedviT intervalSi [a b], sadac a da b 
simboluri an ricxviTi skalarebia 

int2str(x) x matricis elementebs daamrgvalebs mTelamde da 

Sedegad miRebul masivs gardaqmnis simbolur striqonad 

ischar(s) gvaZlevs 1, Tu s simboluri masivia, sxva SemTxvevaSi –0 

isletter(s) gvaZlevs 1 s striqonis yoveli elementisaTvis, 

romelic asoiT gamosaxulebas warmoadgens da 0 sxva 

SemTxvevaSi. 

isspace(s) gvaZlevs 1 s striqonis im elementebisaTvis, romlebic 

warmoadgens cariel pozicias(space, tabs, newlines,carriage 
returns), 0 – sxva SemTxvevaSi 

num2str(x) x matricas gardaqmnis striqonad. es brZaneba 
sasargebloa grafikze aRniSvnebis gasakeTeblad (title, 
xlabel, ylabel, text) 

poly2sym(p) p veqtorze dayrdnobiT, romlis elementebic polinomis 

koeficientebs warmoadgens, gvaZlevs Sesabamis simbolur 

polinoms. cvlads mianiWebs saxels x. 
simplify(S) gaamartivebs simbolur gamosaxulebas S 
str2num(s) gardaqmnis s striqons, romelic unda iyos ricxviTi 

sididis Sesabamisi ASCII kodi, Sesabamis ricxviT 
mniSvnelobad. striqoni s SeiZleba Seicavdes cifrs, 

aTwiladur mZimes, + an – niSans, ‘e’ 10-is xarisxis 

maCvenebls da I – kompleqsuri ricxvebisaTvis. 

subs(S,old,new) S simbolur gamosaxulebaSi cvlads old Secvlis 

cvladiT new 

sym2poly(P) simboluri polinomisaTvis P gvaZlevs veqtors, romlis 

elementebia am polinomis koeficientebi 
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