Pavel Obdrzélek, MAII, tkol &. 3

/tan(m)da:

tan(x) si prepiSeme pomoci goniometrickych funkei na:

[ ranteyte = [ S5

A provedeme substituci cos(z) =t (—sin(z)dz = dt):

S
/m:c /dt
cos(x)

Zintegrujeme pomoci zndmého vzorce:

1
_/tdt = —log(t) + ¢

—log(t) + ¢ = —log(cos(z)) + ¢

A resubstituujeme:

299
/ 250 + 1d:c

Zlomek si piepiSeme a provedeme substituci z°° = a (502*%dz = da):

/ 299 ] /x50,x49d 1 - 249 ] 1 / o
———dr = | ——dr = — | ————da=— a
x50 41 %0 +1 50 ) (a+1)-z% 50 ) a+1

Citatele vydélime jmenovatelem a dostdvame:

L A T (R LI
50 | a+1 50 a+1 50 50 ) a+1

Provedeme substituci a + 1 = b (da = db):

1
/da—/a+1 /da— O/bdb

Pomoci znamych vzorcii zintegrujeme:

1 1 1 1 1
= [1da— = [ ~db= —a— — log(b
50 ) 19950 ) 3% =500 5o loelb) T e
A resubstituujeme:
1 1 250 log(z®° + 1)
Ca— —1 1 _
=% 0 ogla+1)+c¢ %0 %0 +c




/—2m2+6$+8
x4t —4x +3

Pro rozdéleni na jednotlivé parcidlni zlomky musime zjistit jejich jmenovatele Hornerovym
schematem. Ziskime jmenovatele z — 1, (x — 1) a 2% + 22 + 3:

dx (3)

—22°+62+8 A n B n Cx+D
vd—4r+3 -1 (z—1)2 22+22x+3

Upravou ziskéavame:

—22% + 62 +8 = Az — 1)(2® + 22+ 3) + B(2* + 22 + 3) + (Cx + D)(x — 1)*
—22% 4+ 62+8 = Ax®+ Ax® + Az —3A+ Ba® + 2Bz + 3B+ Ca® — 202> + Cx+ Dx? — 2Dz — D
—222 4+ 62 +8=1*(A+C)+2*(A+B—2C+D)+x(A+2B+C —2D)+ (-3A+3B - D)

A odtud pak podle koeficienti:

0=A+C
2=A+B-2C+D
6=A+2B+C-2D
8 =-3A +3B-D

A=-1;B=2,C=1,D=-1

Tim ziskdvame integral:

—222 + 6z +8 -1 2 x—1
" dr = d
/ xt —4x +3 . /IE—1+($—1)2+1’2+2$—|—3$

Ten muzeme rozdélit na:

/_1+ S /1d+2/ ! d+/ Ly
r=— x ——dx ———————dz
r—1 (z—-1)2 22+422x+3 r—1 (x —1)2 2?2 4+ 2x+3

Nékteré c¢asti umime zintegrovat hned:

r—1

1 | v -1 2
. det2 [ ——det [ -2 dr=—loglx—1)— d
/:1;—19ch /@;—1)2 x+/az2+2x+3w og(z—1) x—1+/(m+1)2+2x

Nyni provedeme substituci x + 1 = p (dz = dp):

2 rz—1 2 p—2
“log(z — 1) — dz = ———— —log(x — 1 d
og(r —1)— 2 1+/(x—|—1)2+2 v=—gTy leele )+/p2—|—2 P

Vydélenim opét ziskdvame dva zlomky:

2 p—2 2 1 P
- —log(z — 1 dp=——"— —log(z — 1) — 2 d d
1 loglz )+/p2+2p —— ~loglz —1) /p2+2 p+/p2+2p

Substituujeme p? + 2 = q (2pdp = dq):

) . » 9 1 1 /1
T log(z—1)—2 =y logla—1)=2 | o——dpt+s | -
z—1 sl /p2+2dp+/p2+2dp r—1 sl /p2+2dp+2/qdq

2




Odtud zintegrujeme:

2 1 1 /1 2 1 1
—log(z—1)—2 dp+= [ —du=— —log(z—1)+ = log(q) —2 d
—— log(z—1) /p2+2 p+2/u u 7 ~log(z—1)+ log(q) /p p

A potom resubstituujeme a upravime:

2 1
=——2 _log(z—1)+= log(p*+2)—
—— " log(z—1)+3 log(p°+2) dp

1
—log(z—1)+= log(q)—2
—— " log(z—1)+ log(q) /

d P
P2 2 +1

A substituujeme % =r (%dp = dr):

2 1

2 1, B 1,
_j—log(:p—lﬂ-i log(p“+2)— % n 1dp = 1—10g(x—1)—|—§log(p +2)—\@/ o 1dr

Naposledy zintegrujeme:

2 ( 1)+11 (p*42) 1/ L g 2 ( 1)+11 (p*+2)—V2arctan(r)+
————log(z—1)+=lo —— [ ——dr = ———log(z—1)+=lo —+v/2arctan(r)+c

r—1 ® g B 5) P+l -1 ° 2 8w

A dvakrat resubstituujeme:

2 1. 2 1. p
—ﬁ—log(m—l)—i—ilog(p +2)—v2arctan(r)+c = —ﬁ—log(m—l)—i—ilog(p +2)—v/2arctan Wi +c

2 1 1
o —1og(x—1)+§log ((z+1)? +2) — V2arctan <$\j§> +c



