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DETERMINANTI TRIGONOMETRICI

A) Unele proprietati si reguli de calculare a determinantilor:

1) det A=det AT
2)Daca intr-un determinant de ordinul n, elementele de pe o linie, coloana sunt O atunci

valoarea determinantului este 0.
3)Daca intr-un determinant 2 linii,coloane sunt proportionale atunci valoarea

determinantului este 0.
4)Daca intr-un determinant schimbam 2 linii,coloane atunci determinantul nou obtinut

este =”- 7 determinantul initial.
5)Complementul algebric:

5‘; = (_:I-)i+j dij

Regula lui Laplace pentru dezvoltarea determinantului de ordinul n dupa o linie,coloana:
d, =a,0, +a,0, +...+8,0,

d, =a,;0y; +2,;0,; +...+ 8,0,
6)Determinant VVandermonde:

1 1 1

a n

V(a,,..a,)=|a’ z ’
ainfl a;72 arr:fl

V(@,...a)= [[(a-a)

I< j<i<n

B)Formule trigonometrice folosite:



Dsin® o +cos’a =1
2)sin(a +—p) =sina cos f +—sin B cosa
3)cos(a +—p) = cosa cos B —+sinasin S

4)sin 2 = 2sin ot COSax
5)cos2a =cos’ o —sin® o =1—-2sin® o =2cos’ o —1
6)sin 3a = 3sin a —4sin°® «
7)cos3a = 4co0s’ o —3cosa
a+p Cosa -p
2 2
a—-pf Cosa + B
2 2
a+p Cosa -p
2 2
+p -«

11)c0505—cos,8:25in052 cos 5

12)sin A_ \/w
2 bc

13)(:03&: M
2 V' bc

14) cosecA = 2R
a

8)sin a +sin B = 2sin

9)sina —sin B = 2sin

10)cosa +cos = 2cos

APLICATII

Sa se calculeze determinantii:

sin‘a cos’a sinacosa
) A=sin®b cos’b sinbcosb
sin?c cos?’c sinccosc

tg’a 1 tga
A =cos®acos’bcos’cltg®h 1 tgb
tg’c 1 tgc
1 tga tg’a
A =cos®acos’bcos’c[l tgb tg’b
1 tgc tgc

VANDER

= A =cos’acos’bcos’® c(tgh —tga)(tgc —tga)(tgc — tgb)
1 1 1
2)A=|cosa cosb cosc
cos2a cos2b cos2c



¢ (-D+c,

Cl(_l) + CS
1 0 0
A=|cosa cosb—cosa  cOSC—cosa

A = 2(cosb —cosa)(cosc —cosa)

cos2a cos2b—cos2a cos2c—cos2a

cosb —cosa COSC —cosa
2cos’b-1-2cos*a+1 2cos’c-1-2cos’a+

cosb—cosa cosc —cosa
(cosb —cosa)(cosb +cosa) (cosc—cosa)(cosc +cosa)

1
cosh+cosa cosc+cosa

A = 2(cosb —cosa)(cosc —cosa)(cosc — cosh)

1 cosa CcosZ2a

3)A=|cosa cos2a cos3a

cos2a cos3a cosda

L+l

1 cosa cos2a
cosa cos?2a cos3a
cos2a+1 cos3a+cosa cosda+cos2a

1 cosa cos?2a
cosa cos?2a cos3a
2cos’a 2cos2acosa 2cos3acosa

Liniile 2si 3sunt proportionale = A =0



1 tg?tg% cosecBcosecC

HA=[1 tg %tgg cosecC cosecA

1 tg?tg% cosecAcosecB

sin B sin © J@—ﬂXp—QJuraXp—m
2 _ ac

thth: ab _ (p—a)zzp—a
272 5B ios® ,JMp—mew—c) p? p
2 2 ac ab
p-b
tg—tg—=——
= 92 92 "
A, B p-c
tg—tg—=——
9292
cosecAzz—R
a
2
, P-a 4R
p bc
_ 2
Al p-b 4R
p ac
2
, P-c 4R
p ab
l,(-1)+1,
L (=D +1,
, Pp-a 4R?
p bc a-b 4R*(b-a)
a-b 4R*(b-a) p abc
AZO = )
p abc a-c 4R°(c—a)
0 a=¢ 4R*(c—a) D abc
p abc
2 —_— —
A:4R a-b b a _
abcpla—c c—a




1 1 1 1
1 1 cosc cosh

5)A =
1 cosc 1 cosa
1 cosb cosa 1
Cl(_l)+02
Cl(_l)+CS
Cl(_1)+c4
1 0 0 0
0 cosc—1 cosh-
1 0 cosc—1 cosb-
= =|cosc-1 0 cosa—
1 cosc-1 0 cosa-—

cosb-1 cosa-1 0
1 cosb—-1 cosa-1 0

cosx—1=cos? > —sin2 X _1=1-2sin? X —1=—2sin2 X
2 2 2 2
0 _2sin2 & —ZsinZE
2 2
A=|-2sin? & 0 _2sin2 2
2 2
—2sin? = —Zsinzg 0

A:—85inEsingsing—SsingsinEsinE:—16singsin95inE
2 2 2 2 2 2

6)Sase arateca :

1 X x3

cosn® cos(n+1)0 cos(n+3)8| estedivizibil cul-2xcosd + x*
sinn@ sin(n +1)6 sin(n +3)0

Dezvoltam dupa prima linie :

cos(n+1)6 cos(n+3)0
sin(n+1)8 sin(n+3)0

cosnd cos(n+3)0

A= (_l)l+l . .
sinn@ sin(n+3)0

‘ + (_1) 142

‘ + (_1)l+3

cosné@
sinn@

cos(n+1)@
sin(n+1)0



A = cos(n+21)8sin(n + 3)0 — cos(n + 3)dsin(n +1)8 — x[cosnd sin(n + 3)8 — cos(n + 3)@sin ng] +
+x*[cosn@sin(n +1)8 — cos(n +1)8 sin nd]

A =sin[(n+3)0 — (n +1)8] - xsin[(n +3)0 —nO] + x* sin[(n + 3)0 — nH]
A =sin 20 — xsin 30 + x* sin 6

A =2sin § cosO — x[3sin 6 —4sin® ]+ x> sin O

A =sin@[2cosO — x(3—4sin? 0) + 2cosH]

A =sing[x> —x(3—4+4cos® ) +2cosb]

A =sin9[x* + x(1—4cos® @) + 2cosb]

A =sin 0[x® —4xcos® 0 + x +2¢c0s0]

A =sin O[x(x* —4cos® 6) + X + 2¢0s6]

A =sin G[x(x —2c0os)(x +2cosh) + x + 2cosb]

A =sin@(x+2c0sO)[x* —2xcosh +1] = x> —2xcosf +1|A

7)Sa se arate ca,daca a, b, ¢, sunt unghiuri ascutite, atunci :

Ji+cosa +1+sina +/1-sina
J1+cosb +1+sinb +/1—sinb|=0
Ji+cosc +1+sinc +1-sinc

140c0SX =1+c082 X —sin? X =14+ 2c0s? X —1 = 2c0s2 >
2 2 2 2

1+3in x = cos2 > +sin? X 4+ 2sin X cos> = (sin5+cosi)2
2 2 2 2 2 2

1—sin x = (sin L cosﬁ)2
2 2



8)Sase arateca:

1+acos¢  a’cos2¢p a’cos3p ... a"cosng
acosp  l+a’cos2¢  a’cos3p ... acosng
D=| acos¢ a’cos2¢  1+a’cos3p ... a'cosng |=
acose a’cos2¢ a®cos3p ... l+a"cosng

a"? cosng —a "™ cos(n+1)¢ +1
a’ —20cos¢ +1

Notama, = o cosk¢ k=1,2,..,n

l+a, a, a; ... Q,
a, 1+a, a; ... a,
D=| a a, 1l+a; ... a,
a a, a; ... 1+a,
c, +¢,
C, +C,
c, +¢,
D=(1+a)
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