
Ôîðìóëè ïî ËÀÀÃ - Àëãåáðà
Àðèòìåòè÷íè îïåðàöèè
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Ñâîéñòâà íà ñòåïåíòà
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Ñâîéñòâà íà êîðåíóâàíåòî
n
√
a = a

1
n

n
√
ab = n

√
a n
√
b

m
√

n
√
a = nm

√
a n

√
a
b

=
n√a
n√
b

n
√
an = a, n � íå÷åòíî
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√
an = |a|, n � ÷åòíî

Ñâîéñòâà íà àáñ. ñòîéíîñò

|a| =
{
a, a ≥ 0
−a, a < 0

|a| ≥ 0 |−a| = |a|
|ab| = |a||b|

∣∣a
b

∣∣ = |a|
|b|

|a+ b| ≤ |a|+ |b| � í-âî íà 4
Òðèãîíîìåòðè÷íè ôóíêöèè
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Êîìïëåêñíè ÷èñëà
i =
√
−1 i2 = −1

√
−a = i

√
a, a ≥ 0

(a+ ib) + (c+ di) = (a+ c) + (b+ d)i
(a+ ib)− (c+ di) = (a− c) + (b− d)i

(a+ ib)(c+ di) = (ac− bd) + (ad+ bc)i
a+bi
c+di

= ac+bd
a2+b2

+ ad−bc
a2+b2

i

|a+ bi| =
√
a2 + b2 ≥ 0 � ìîäóë â C

a+ bi = a− bi � êîìï. ñïðåãíàòî

(a+ bi)(a+ bi) = |a+ bi|2 = a2 + b2

Òðèãîí. âèä â C
α = a+ bi = r(cosϕ+ i sinϕ)

|α| = r =
√
a2 + b2 = |

−→
Oα|, ϕ = ∠(

−→
Oα,
−→
Ox)

a
r

= cosϕ, b
r

= sinϕ

çà α=r(cosϕ+i sinϕ), β=r1(cosϕ1+i sinϕ1) :
αβ = rr1 [cos(ϕ+ ϕ1) + i sin(ϕ+ ϕ1)]
α
β

= r
r1

[cos(ϕ− ϕ1) + i sin(ϕ− ϕ1)] , β 6= 0

αn = rn [cos(nϕ) + i sin(nϕ)] , n = 1, 2, 3, . . .
n
√
α= n
√
r
[
cos(ϕ+2kπ

n
)+i sin(ϕ+2kπ

n
)
]
, k=0÷n−1

Êâàäðàòíî óðàâíåíèå
ax2 + bx+ c = 0, a 6= 0

x1,2 =
− b±

√
b2 − 4ac

2a
ïðè D =

√
b2 − 4ac > 0⇒ 2 R êîðåíà

ïðè D =
√
b2 − 4ac = 0⇒ 1 R êîðåí

ïðè D =
√
b2 − 4ac < 0⇒ 2 C êîðåíà

Ôîðìóëè çà ðàçëàãàíå
ax+ b = c⇒ x = c−b

a
, a 6= 0

x2 − a2 = (x− a)(x+ a)
(x+ a)2 = x2 + 2ax+ a2

(x− a)2 = x2 − 2ax+ a2

x2 + (a+ b)x+ ab = (a+ b)(x+ b)
(x+ a)3 = x3 + 3x2a+ 3xa2 + a3

(x− a)3 = x3 − 3x2a+ 3xa2 − a3

x3 + a3 = (x+ a)(x2 − ax+ a2)
x3 − a3 = (x− a)(x2 + ax+ a2)
x2n − a2n = (xn − an)(xn + an)
çà íå÷åòíî n:
xn−an = (x−a)(xn−1+axn−2+. . .+an−1)
xn+an = (x+a)(xn−1−axn−2+a2xn−3+. . .+an−1)
Àêî x2 = p > 0, òî x = ±√p
Äåòåðìèíàíòè∣∣∣∣a11 a12

a21 a22

∣∣∣∣ = a11a22 − a12a21, detA = detAT∣∣∣∣∣∣
a11 a12 a13

a21 a22 a23

a31 a32 a33

∣∣∣∣∣∣ = a11a22a33+a12a23a31+a13a21a32−

−a13a22a31−a12a21a33−a11a23a32∣∣∣∣∣∣
a11 . . . a1n

. . . . . . . . .
an1 . . . ann

∣∣∣∣∣∣ =
∑

(−1)[α1α2...αn]a1α1a2α2 . . . anαn∣∣∣∣∣∣∣∣∣∣
a11 a12 . . . a1,n−1 a1n

0 a22 . . . a2,n−1 a2n

0 0 . . . a3,n−1 a3n

. . . . . . . . . . . . . . .
0 0 . . . 0 ann

∣∣∣∣∣∣∣∣∣∣
= a11a22a33 . . . ann

Ïîääåòåðìèíàíòè è àäþíãèðàíè ê-âà
∆ij � ïîëó÷åíà îò ∆ ñëåä ïðåìàõâàíåòî íà i−òè

ðåä è j−òè ñòúëá - ïîääåò.
Aij = (−1)i+j∆ij � àäþíãèðàíî êîëè÷åñòâî

Ðàçâèòèå íà äåò. ïî ðåä/ñòúëá
A = (aij) � êâ. ìàòð. îò ðåä n, äåòåðìèíàíòàòà �è:

detA=ai1Ai1+. . .+ainAin, 1≤i≤n � ïî i−òè ðåä
detA=a1jA1j+. . .+anjAnj, 1≤j≤n � ïî j−òè ñò.



Äåéñòâèÿ ñ ìàòðèöè

A =


a11 . . . a1n

a21 . . . a2n

. . . . . . . . .
am1 . . . amn

 , B =

 b11 . . . b1n

. . . . . . . . .
bm1 . . . bmn

 :

ñóìà: A+B =

 a11 + b11 . . . a1n + b1n

. . . . . . . . .
am1 + bm1 . . . amn + bmn



ïð. ñ ÷èñëî: λA =


λa11 . . . λa1n

λa21 . . . λa2n
...

. . .
...

λam1 . . . λamn


A+B = B + A , (A+B) + C = A+ (B + C)
O � òèï m× n, ñ åëåìåíòè íóëè:

A+O = A, A+ (−A) = O, 1.A = A
λ(A+B) = λA+ λB, (λ+ µ)A = λA+ µA
(λµ)A = λ(µA)

Óìíîæåíèå íà ìàòðèöè
ìàòðèöà A îò òèï m× n, B � n× s
ïðîèçâåäåíèå: ìàòðèöà AB îò òèï m× s

AB=

 c11 . . . c1s

. . . . . . . . .
cm1 . . . cms

 cij=ai1b1j + · · ·+ ainbnj,

i = 1÷m, j = 1÷s, ïðàâèëî - ½ðåä ïî ñòúëá�:
∀ ðåä íà A ñå óìíîæàâà ñ ∀ ñòúëá íà B
(AB)C = A(BC), A(B + C) = AB + AC
λ(AB)=(λA)B=A(λB), det(AB)= detA. detB
(AB)T = BTAT

Îáðàòíà ìàòðèöà, ìàòðè÷íè óðàâíåíèÿ

A−1 = 1
detA

A11 . . . An1

. . . . . . . . .
A1n . . . Ann

 = 1
detA

adj(A)

A−1 � îáðàòíà ìàòðèöà, A.A−1 = A−1.A = E
AX = B ⇒ X = A−1B
XA = B ⇒ X = BA−1

AXB = C ⇒ X = A−1CB−1

Ôîðìóëè íà Êðàìåð
Çà ñ-ìà n ëèíåéíè óðàâíåíèÿ ñ n íåèçâåñòíè

a11x1+ a12x2+ · · ·+ a1nxn = b1

a21x1+ a22x2+ · · ·+ a2nxn = b2

. . . . . . . . . . . . . . . . . .
an1x1+ an2x2+ · · ·+ annxn = bn ,

, ∆ = |aij| 6= 0

∆k =

a11 . . . a1 k−1 b1 a1 k+1 . . . a1n

a21 . . . a2 k−1 b2 a2 k+1 . . . a2n
...

...
...

. . .
...

an1 . . . ank−1 bn ank+1 . . . ann

,

k-òè ñòúëá íà ∆ çàìåíÿìå ñ b1, . . . , bn
Ñèñòåìàòà èìà ðåøåíèe

(
∆1

∆
, ∆2

∆
, . . . , ∆n

∆

)
.

Âåêòîðè
a1, . . ., as � â-ðè, λ1, . . ., λs � ñêàëàðè, âåêòîðúò

a = λ1a1 + λ2a2 + · · ·+ λsas e ëèí. êîìá.
a1, . . ., as � ëèíåéíî çàâèñèìè àêî ∃λ1, . . ., λs,
ïîíå åäíî λ 6= 0: λ1a1 + · · ·+ λsas = 0.
a1, . . ., as � ëèí. íåçàâ., àêî λ1a1+. . .+λsas=0.
å èçïúëíåíî ñàìî ïðè λ1 = λ2 = · · · = λs = 0,
a1, . . ., as � ñ-ìà â-ðè, max áðîé ëèí. íåçàâ. â-ðè

â òàçè ñ-ìà å ðàíã íà ñèñòåìàòà rank(a1, . . ., as)
â-ðúò g 6= 0 å ñîáñòâ. âåêòîð íà ëèí. îïåð. ϕ,
àêî ϕ(g) = λ0g., λ0 å ñîáñòâåíà ñòîéíîñò íà ϕ

Àëãîðèòúì çà ñîáñò. â-ðè è ñîáñò. ñò-òè

1. f(λ) = det(A− λE) =
α11 − λ . . . α1n

. . . . . . . . .
αn1 . . . αnn − λ

2. Ðåøàâàìå f(λ) = 0 è íàìèðàìå ñîá. ñò. íà ϕ.
3. ∀λ0 - ñ.ñ íàìèðàìå ñîá. â-ð g � ðåøåíèå íà

(α11 − λ0)x1 + α12x2 + · · ·+ α1nxn = 0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
αn1x1 + αn2x2 + · · ·+ (αnn − λ0)xn = 0

Ìåòîä íà Ãðàì-Øìèä
a1, . . ., an � áàçèñ, òúðñèì îðòîã. áàçèñ e1, . . . ,en
e1 = a1

e2 = a2 + λe1;λ = − (a2,e1)
(e1,e1)

e3 = a3 + λ1e1 + λ2e2;λ1 = − (a3,e1)
(e1,e1)

, λ2 = − (a3,e2)
(e2,e2)

. . .

Äîïóñêàìå, ÷å ñìå ïîñòðîèëè en−1

en=an + µ1e1 + . . .+ µn−1en−1, êúäåòî

µ1=− (an,e1)
(e1,e1)

, . . ., µn−1 = − (an,en−1)
(en−1,en−1)

îðòîíîðì. áàçèñ å e∗1 = 1
|e1|e1, . . ., e

∗
n = 1

|en|en

Àëãîðèòúì äèàãîíàëèçèðàíå (ãëàâíè îñè)
1. Çàïèñâàìå ìàòðèöàòà A íà êâ. ôîðìà

2. Íàìèðàìå ñîá.ñò. λ1, . . ., λn
3. Êàíîí. âèä å f = λ1y

2
1 + λ2y

2
2 + · · ·+ λny

2
n

4. Íàìèðàìå ñîá. â-ðè g1, . . ., gn
5. Àêî g1, . . ., gn íå ñà ⊥ ⇒ Ãðàì-Øìèä

6. Íîðìèð. g1, . . ., gn äî e∗1 = 1
|g1|g1, . . ., e

∗
1 = 1

|g1|g1

7. C = T TAT, êúäåòî C =

 λ1 . . . 0
. . . . . . . . .
0 . . . λn


T � îðòîãîíàëíà ìàòð. ñúñ ñòúëáîâå e∗1, . . ., e

∗
n.

8. Îðòîãîíàëíîòî ïðåîáðàçóâàíèå å X = TY


