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Lenhard Euler 1707 — 1783

Zaniyareki Swésri ye di birkari de pir navdar e, gelek
berhemén wi ji hene, nézi 80 pirtlk ¢ékiriye. Di hem( begén birkari
de xebitiye 0 gelek tégeh ji afirandine, wek tégeha fonksiyoné f(x)
yekem car wi bi kar aniye, bingeha logarétm e, sembola komkiriné
sigma ), hejmara i di hejmarén kompléks de O bikaranina m di
naskirina tékiliya di navbera derdor 0 eskéla bazin de bi kar aniye.
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KOMIKA ENDAMAN

Eger A+ ¢ 0 B # ¢, O f tékiliya ji A
ber bi B ve dice. Wé demé em ji f re

dibéjin fonksiyon e, tené eger her x mf(x)
endamek ji destpéké A, girédayi be bi
bincihé re B.

Sembola fonksiyoné bi vi awayi ye:
f:A— Byaniji x+ f(x)

Eger f:x — f(x) fonksiyonek be, em ji D re dibé&jin komika
endaman, wé demé her endamek berambereki wi li gori f heye G
sembola we ji dibe Dy.

Komika nirxén fonksiyona f komika bincihé fonksiyoné ye,
sembola wé ji Ef = f(D).

1) Komika endamén fonksiyona rastek:

Ev fonksiyon bi vi awayi té nivisandin
fx) =apux™ +ap_1x" 14+ +ax +ag

Komika endamén wé R ye.
Minak:
Komika endamén fonksiyonén li jér bibine.

a) f(x) =x%+7
b) f(x)=x-1

Caresert:

Em dibinin ku her du fonksiyon rasteki ne, li gori vé,
komika endamén wan R ye.

2) Komika endamén fonksiyona kertt:

Komika endamén vé fonksiyoné té dayin li gori ku (paran# 0) .
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Minak:

Komika endamén fonksiyona f(x) = % bibine.
Caresert:

Mercé vé fonksiyoné paran # 0 ango
x—1#0=>x+1
Ligorivé: Dy =] — o0,1[ U |1, +oo[

3) Komika endamén fonksiyona kok:

Ev fonksiyon bi vi awayi ye f(x) = /g (x)

Eger n hejmareke kit be, wé demé, Komika endamén vé
fonksiyoné Komika endamén g(x) e.

Lé eger n hejmareke cot be, wé demé, Komika endamén vé
fonksiyoné li gori ku g(x) = 0 e, té dayin.

Minak:

Komika endamén fonksiyona f(x) = vx — 1 bibine.
Caresert:
x—1=20=x>1

Li gorivé: Dy = [1,+oo[

Hinkirin:

1) Komika endamén fonksiyonén li jér bibine.

a) f(x)=— b) f(x) = Vx
¢) f(x)=V5—=x d) fx) = ==
&) f(x) == fFG) =VaZ+1
9) fQ)=_—— h) f(x) = =

x(x+7) Vx+1
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FONKSIYONA COT U YA KIT

Fonksiyona cot:

Eger f:D — R : x = f(x) fonksiyonek be, em dibé&jin f cot e,
tené eger her du merceén li jér pék werin:

a) Egerx € D wé demé, —x € D
b) Eger x € D wé demé, f(—x) = f(x)

Girafika fonksiyona cot li gori
tewareya stini YY’, hemali ye.

Weki din, eger girafika
fonksiyoneké li gori tewareya stlni
hemali be, wé demé ew fonksiyon
cot e.

b X

Fonksiyona kit:

yl

Eger f:D — R:x - f(x)
fonksiyonek be, em dibéjin f kit e, tené eger her du mercén li jér
pék werin: x4

a) Egerx €e D wé demé, —x € D
b) Eger x € D wé demé,

f(=x) =-f(x)

Girafika fonksiyona kit li gori

v

navenda kordinaté, hemali ye.

Weki din, eger girafika fonksiyoneké li
gori navenda kordinaté hemali be, wé
demé ew fonksiyon kit e.

XI

TébinT:

Eger merca yekem pék neyé, wé demé fonksyon ne cot e,
ne ji kit e.
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Minak 1:

Fonksiyonén cot 0 yén kit diyar bike.
a) x » cosx
b) x » sinx
c) x+ |x|
d x>+ x

Caresert:

a) Fonksiyona x — cos x cot e, ji ber ku cos(—x) = cos x

b) Fonksiyona x + sin x kit e, ji ber ku sin(—x) = —sinx

c) Fonksiyona x ~ |x| cot e, ji ber ku |—x| = |x]|

d) Fonksiyona x =+ x ne cote 0 nejikite, jiberkuD =
[0,+[ Gligorivé, x e D,lé —x & D

Minak 2:
Ji yén jér, fonksiyona cot 0 ya kit diyar bike.

a) f(x) =x?+x
b) g(x) =xvxZz+1

Caresert:

a) Fonksiyona f(x) = x* + x komika endamén wé R ye,
& f(1) =2 # f(—1) = 0, li gori vé fonksiyon ne cot e,
0 f(—=1) = —f(1) li gori vé, fonksiyon ne kit e |i.

b) Fonksiyona g(x) = xVx% + 1 komika endamén wé R ye,
g(=x) = —x/(=x)? + 1 = —xVx?2 + 1 = —g(x) li gori V&,

fonksiyona g kit e.
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Hinkirin:

1) Fonksiyonén cot G tén kit diyar bike.
a) f(x)=x*>—-x
b) f(x) = xsinx
¢) f() =+

d) f(x) =17x|

e) f(x) = tanx

f) f(x)=vVxZ
9) f(x)=Vx

h)y f(x) =vVx
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KARANINEN LI SER FONKSIYONAN

Komkirin:

Sembola komkirina du fonksiyonan f + h e,
0 bi vi awayi té nivisandin f(x) + h(x) yan ji (f + h)(x)
|& komika endamén wé, x € Dy N D,

Minak:

Encama komkirina her du fonksiyonén li jér bibine.
v(x) =5x+1, w(x) =3x —2

Caresert:
vx)+wkx)=0GBx+1)+Bx—-2)=8x—-1
Derxistin:

Sembola derxistina du fonksiyonan f — h
0 bi vi awayi té nivisandin f(x) — h(x) yan ji (f — h)(x)
|& komika endamén wé, x € Dy N Dy,

Minak:
Eger f(x) = 2x + 3, g(x) = x2, encama f — g bibine.
Caresert:

f)—gl)=2x+3)—(x*) =—-x*+2x+3

Hevdan:

Sembola hevdana du fonksiyonan fh
0 bi vi awayi té nivisandin f(x).h(x) yan ji (fh)(x)
|é komika endamén wé, x € Dy N Dy,

Minak:
Encama hevdana her du fonksiyonén li jér bibine.

h(x) = 2x + 3, I(x) = x?
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Caresert:

h(x)1(x) = (2x + 3)(x?) = 2x3 + 3x?

Parvekirin:
Sembola parvekirina du fonksiyonan 7f
0 bi vi awayi té nivisandin - )

g(x)

|é komika endamén wé, x e DN Dy, G g(x) # 0 e.

Minak:

Eger f(x) = 2x + 3, g(x) = x%, encama parvekirina Tf 0 komika
endaman bibine.

Caresert:
f(x) _ 2x+3
gx)  x?

Komika endaman R/{0} e.
Hinkirin:

1) Eger f(x) = x*> + 2x — 3, g(x) = x*> — 1, encama karaninén
li jér bibine.

a) f(x) +g(x)
b) f(x) — g(x)
c) F9(x)

f(x)
d) gx)
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HEVGIRTINA FONKSIYONAN

Hevgirtina du fonksiyonan, pékanina fonksiyonekeé li gori
fonksiyoneke din.

Eger f(x), g(x) du fonksiyon bin, 0 me encama f(x) li gori
g(x) nivisand, wé demé em dikarin bi vi awayi binivisin:

Sembola wé ji bi vi awayi ye: (g o f)(x)
wateya wé jiev e: g(f(x))

Minak:

Eger f(x) = 2x + 3, g(x) = x%, encama (g  f)(x) bibine.
Caresert:

(g°f)x) = g(f(x) = g(2x +3) = (2x + 3)?

Lé gava em cihé her du fonksiyonan biguherin! encam heman e?
(fo @) =f(g() = f(x?) = 27 +3

Wek té ditin, encam ne yek e, ango (g o f)(x) = (f o g)(x)
Hevgirtina fonksiyoneké bi xwe re:

Minak:

Eger f(x) = 2x + 3 be, encama (f o f)(x) bibine.
Caresert:
FofNE=ff®)=fCx+3)=22x+3)+3=4x+9
Navbera hevgirtina fonksiyonan:

Nivisandina (g o f)(x) = g(f(x)) wateya wé heye,
tené eger x € Dy U f(x) € Dy, li gori vé, navbera g o f komika
hejmarén rast R ye.

Minak 1:

Eger f(x) =V x, g(x) = x%, navbera (g o f)(x) bibine.
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Caresert:

Navbera f(x) = v x hem( hejmarén rast &n tam pozitif in.
ango Dy = [0, +oo[
Navbera g(x) = x* hem( hejmarén rast in. Ango D, = R

Li gori vé, navbera (g o f)(x) hemd hejmarén rast én tam pozitif
in. ango Dy = [0, +oo[
Minak 2:

1

Eger f(x) =x* +1, g(x) = —
(g°f)(x) 0 (fe°g)(x), bibine.

, havber 0 encama

Caresert:

% Ditina (g o f)(x):
fx)=x*+1 D= R
90 =+ Dy = R— {0}
x e f) = g(f(x)

ji bo ditina g(f(x)) divé f(x) + 0 be, ev jirast e, ji ber ku
careseriya x> + 1 = 0 nine, li gori vé, Dys=R

(9o @) =g(f(x) =g +1) =

% Ditina (f - g)(x): o
900 =~ Dy = R—{0}
fx)=x*+1 D= R
x e gx) e fg)

Fon@=Flo@)=r()=() +1=5+1
li gori vé&, Dy,; = R — {0}
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Hinkirin:
1) Ligorirewseén lijér, navber O encamén (g o f)(x), (f o g)(x)

bibine.

a) f(x) =2x g(x) =2x

b) f(x) =3x—-1 gx) =2x+1

c) f(x) = x? gx)=2x—-1

d) f(x) = 2x +3 glx) =—

e) f(x) =— g(x) = 3x

x+1
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PIR PEKHATE

Pir pékhateya P ji héza n, fonksyoneke bi vi awayi té
nivisandin:

P(x) =ax"+ ap_x™ 1+ -+ a;x+ag
Ligorikun,n —1,...,1,0 hejmarine pozitif in.
Uji ap, a,_4,..,a4,a, re gatjimarén hejmari té gotin.

a, # 0 0ji agre, pékhatiya xwecih an ji pékhateya tegez té
gotin.

Ji a,x" re, pékhateya bingehin té gotin.

Girafika pir pékhateyé
Li ser girafikén pir pé€khateyén li jér bihizire.

c
W7

Reftara pir pékhate

Reftara pir pékhate li her du aliyén girafika wé té ditin, ango
gava ku nirxé X li ser tewareya XX'geleki mezin an ji geleki bicOk
bibe, em é guhertina di nirxé Y de bibinin.

Reftara pir pékhateya P(x) = a,x™ + a,_1x™" 1+ -+ a; + a,
li gori nirxé n 0 hémaya a,, ango li gori reftara a,x™ e, ji ber
ku eger x ber bi +o00 yan ji —o bice, wé demé, bandora
nirxén pékhateyén ji n biclktir li ser reftara pir pékhateyé di
her du aliyan de nine.
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Minak 1:

Reftara fonksiyona f(x) = x? ya ku girafika

weé li rexé ye, bi vi awayi ye:

Dema ku x — —oo wé demé y — +oo
U dema ku x — +oo wé demé y — 4o
Minak 2:

Reftara fonksiyona f(x) = —x3 ya ku
girafika weé li rexé ye, bi vi awayi ye:

Dema ku x — —oo wé demé y — +oo
U dema ku x — +oo wé demé y — —oo
Minak 3:

Reftara her du fonksiyonén li jér bibine.

a) P(x) = —2x*+5x3+4x—7
b) P(x) = 3x> — 5x3 + 2x

Caresert:

a) P(x) = —2x*+5x3+4x—7

AMADEYT 2
YA
C
X
% A
C
X

v

pékhateya bingehin —2x* e 0 héza wé n = 4 e ( gatjimara wé

a, = —2 negetif e:

Dema ku x — —oo wé demé y — —oo
U dema ku x — +oo wé demé y — —oo

b) P(x) = 3x> —5x3 + 2x

pékhateya bingehin 3x> e 0 héza wé n = 5 e O gatjimara wé

a, = 3 pozitif e:

Dema ku x — —oo wé demé y — —oo
U dema ku x — 400 wé demé y — +oo

Parvekirina Euclidean ji pir pékhateyé re

Parvekirina pir pékhateyan weke parvekirina hejmaran e.

21 belavi 5 an, encam 4 0 ya mayi 1 e.

Emdizaninku 21 =4 (5)+1
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Eger a, b du hejmar bin li gori ku b # 0, em dikarin parvekirineke
yakilidiyan ji her du hejmaran re ku encam q (G ya mayi r be, ¢ékin
ku bi vi awayi were nivisandin:

a=bqg+r

Eger A(x), B(x) du pir pékhate bin ku B(x) ne pir
pékhateyeke sifri be, wé demé, du pir pékhate hene

R(x),Q(x) ku: A(x) = B(x)Q(x) + R(x)

Li gori ku: A(x) ya parve dibe, B(x) ya parve dike, Q(x)
encam e U R(x) ya mayi ye.

Minak:

Eger A(x) = 3x?> — 5x + 7, B(x) = x — 1 du pir pékhate bin,
bi parvekirina A(x) bi B(x) re, encam Q(x) U ya mayi R(x) bibine.

aresert:

¢ 3x2-5x+7| 3x
destpéké em ya parve dibe G ya parve 5

dike li ser xézén parvekiriné binivisin, £3x" £ 3x x—1
G dest bi parvekiriné bikin, 0 — 2x

a) wek li rexé té ditin em bibinin bé i ,
hevdani x —1 bibe, wé encam | 3*¥° —5x+7 | 3x—2
bibe 3x% 2 Wek t€ ditin ku bersiv | 43,2 4 35 l —

x—1
3x e, em 3x hevdani x — 1 bikin @
encamé li bin 3x2 — 5x binivisin,a = 0 —2x +7
kgranTna derxistin_é pék binin, — 9y +2
b) pistre em +7 binin cem encama
derxistiné ku dibe
2y 47 3x2—-5x+7 | 3x—2

c) niha em bibinin bé ¢i hevdani x — | 43,2 + 34 l x—1
1 bibe, wé encam bibe 2x xwiya ——
ye ku -2 ye, em hevdani | 0 —2x +7
x — 1 bikin G encamé li bin —2x + 15 AL
7 binivisin, derxistiné ji pék binin, —_—
0 + 5 ya mayiye. 0 +5
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Ango encama parvekiriné
Q0(x)=3x—2

0 ya mayi ji
R(x) =5

Tu dikari bibini ku: 3x> = 5x+7=(x—1)(3x —2) +5

Teoriya ya mayi

Di parvekirina P(x) bi x — a re, ya mayi yeksani P(a) ye.

Minak:

Eger P(x) = x* — 3x + 6 pir pékhateyk be, P(1) bibine {

parvikirna bi x — 1 re ¢éke.
Caresert:

Ditina P(1)
P()=(12-3(1)+6=4

Wek em dibinin, di parvekirina P(x) bi
x—1re,yamayi P(1) e.

parvekirin
x2—-3x+6 |x—2
x?—x l x—1
0—2x +6
—2x +2
0 +4

Teoriya faktor

Eger bi parvekirina P(x) bi x — a re, ya mayi 0 be,
wé demé x — a careseriya P(x) e, 0 P(a) =0 e.

Minak:

Eger P(x) = x3 — x? — 3x + 2 pir pékhateyk be, béyi karanina
parvekiriné, tekez bike ku x — 2 careseriya P(x) e.

Caresert:
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P2)=(2)*-(2)??-(3%x2)+2=8—-4—-6+2=0

Li gori vé, x — 2 careseriya P(x) e.

Eger P pir pékhateyek be 0 a hejmareke rast be:

1) x = a careseriya hevkéseya P(x) = 0.

2) x — a yek ji faktorén P(x) e.

3) x = a pékhateya xaleke hevbes e di navbera girafika
fonksyoné 0 tewareya XX’ de.

Teorl

Eger P(x) pir pékhateyek be ji hézan G a,
pékhateya bingehin be, 0 hejmarén rast a4, a,, ... ... , @, Sifir
bin ji P(x) re, wé demé:

P(x) =a,(x —x)(x —x3) ...... (x — x,)

Minak:

Pir pékhateya ku hejmarén -2, 3, -4 jé re dibin sifir, bibine G
eger a = 2 be, bi awayé asayi binivise.

Caresert:

P(x)=alx+2)(x—3)(x+4) a+0
Jiboa=2:

Px)=2(x+2)(x=3)(x+4)

P(x) = 2x3 + 4x% — 20x — 48
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Careseriya hevkéseya pir pékhateyé di R de

Eger P(x) pir pékhate be, wé demé em ji P(x) = 0 re dibéjin
hevkéseya pir pékhateyé ye.

Ji bo ditina careseriya hevkéseya pir p€khateyé, em
hejmarén 0, 1, 2, 3, ... 0 -1, -2, -3, ...diceribinin

Minak:
Pir pékhateya P(x) = 4x3 — 4x* — x + 1 careser bike.

Caresert:
3 _ 2 _ 2
Em destpéké P(1) bibinin ‘1“‘ S it
P() =413 -4(1D?*-(1D+1=0 —
(1) =41) D*-@ A® — A2 y—1
Em dibinin ku P(1) = 0 li gori vé, 1

careseriya hevkéseyé ye. b= =xd

Niha em dikarin bi awayé P(x) = =
(x — 1)Q(x) binivisin.

Pisti parvekiriné hevkése bi vi awayi té nivisandin
P)=0=(x—1)4x2-1)=0
x—-1D2x-1)2x+1)=0

Li gori vé, komika careseriyén P(x) =0:S = {—%% 1}
Tébini:

Em dikarin hevkéseyé bi awayé dahdrandiné ji ¢careser bikin:
4x3 —4x2 —x+1=0

4x?(x—1)—(x—1)=0

(x—1DMAx2-1)=0

x-—1D2x-1)2x+1) =0

Li gori vé, komika careseriyén P(x) =0:S = {—%% 1}
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Hinkirin:

1)

2)

3)

4)

5)

6)

7

Reftara her fonksiyonekeé ji yén li jér bibine.

a)P(x) =3x3>—x?+5x+1

b) P(x) = —§x3 +ix2 +12x + 1
c) P(x) = x* — 7x% + 5x

d)P(x) =—x>+2x*+x+1

Eger A(x) = 5x3 + 7x? — 2x + 8, B(x) = x + 2 du pir
pékhate bin, bi parvekirina A(x) bi B(x) re, encam Q(x) O
ya mayi R(x) bibine.

Parvekirina P(x) = x3 + 2x% + 3x + 6 bi her duyén li jér re,
béyi karanina parvekiring, bibine.

a)B(x) =x+2

b) B(x) =x—1

Eger P(x) = 2x3 + 7x* — A be, nirxé 1 bibine ku x + 3 jé re
bibe careseri.

Eger P(x) = x3 — x%2 — 4x + 4 pir pékhate be, P(1) O
careseriyén P(x) = 0 bi pékanina tewriya faktor, bibine.

Pir pékhateyén li jér dahdrine:
a) P(x) = 2x3 —7x% +2x + 3
b) P(x) =x*—x3—7x*+x+6

Hevkéseya li jér careser bike.
2x3+7x2+8x+3=0
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PIRSEN BESA YEKEM

1) Ligorirewseén lijér, navber G encamén (g o f)(x),(f o g)(x)
bibine.
a) f(x) =2x, glx)=2x
b) f(x) =3x—-1, glx)=2x+1
c)f(x)=x% glx)=2x—-1

d) f() =2x+3, g(x)=—

e) f(x) =—, g(x)=3x

x+1
2) f o g bibine.
AfM=r; o g@W=x"-4

b) fx)=vVx+4 , gkx)=x2-4
c) f() == , g0 =V6—x

dfx)=vx+5 , gx)=x*+4x-1

3) Komika endamén fonksiyonén li jér bibine.

a) fx) =12 b) f(0) = |22
¢) f(x)=V7—2x d) f(x) =2
&) f0)=1ie ) f(@) = VxZ+9

3x+1

9) flx) =22 h) f(x) = ==

x2+49x
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) f ) = 22 D fG) =2
K) fO0) =25+ == ) fO) =5+

4) Fonksiyonén li jér, cot in an kit in, diyar bike.

5)

a) f(x)=x3—-2x
b) f(x)=x*+2

c) f(x)=x3—-0.5x%2—x

d) f(x) =x?+x
e) f(x)=xvx?+1

Ji bo her nirxén f(x) 0 g(x), encama karaninén (f + g)(x),

-9, (f.9x)a

e bibine pistre ji bo her

fonksiyoneke n(, komika endamé wé binivise.

a) flx)=x*+4
g =vx

c) f(x) =x*+5x+6
gx)=x+2

e) f(x) =x*+x

g(x) = 9x
9) f(x) ==
gix)=x3+x
) f(x) = =
gx) =4/x
K)f(x)=vx+38
gx)=vx+5 -3

b) f(x) = 8 + x?
gx) =x-3

d) f(x)=x—-9
gx)=x+5

f) f(x)=x—-7
gx)=x+7

) f(x)=vVx+6
gx)=+Vx+4
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6) Hevkéseyén li jér careser bike.

a)4x3—4x?2—x+1=0
b) —x3+6x>—-9x+4=0
c)x3—3x2+4=0
d)2x3 —5x2—4x+3=0

7) Eger P(x) = x3 + x% — 5x + 3 pir pékhate be, P(1) G
careseriyén P(x) = 0 bi pékanina tewriya faktor, bibine.



BESA DUYEM: FONKSIYONA Bl HEZ U
LOGARETIM

1) Fonksiyona bi héz
2) Fonksiyona logarétim

R N 'g“v'o
*« 9 b.e
e e5n __°

,
. 98
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Ji ber ku min zehmetiyén xelké di karaninén birkari de wek
parvekirin, hevdan, kokdam 0 kokkabé ditin, min dest bi
Iégerineké kir ta ji wan re van karaninan hésan bikim.

Napier

John Napier: Li bajaré Ednbere ya girédayi Skotlandayé di sala
1550 de ji dayik blye, gelek formén birkari afirandine ya heri
navdar tabloya logarétmé.
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FONKSIYONA Bl HEZ

Fonksiyona bi héz, fonksiyoneke hejmari ye f, komika
endamén wé R ye { navbera wé i ]0, +oo[= R** { bi vi awayi té
nivisandin.

f(x) =a*:aeR"™/{1} Y4
N flx) = 2%
Minak:
Fonksiyona f(x) = 2* fonksiyoneke bi X
héz e. —— >
Taybetiyén fonksyona bi héz: \Z
f(x) =a*
1) Egera > 1,]ji f re, fonksiyona .
a >

bi héz a zédeker té gotin O girafika
weé ber bi XX’ ve li —oo dice. A X
2) Egera < 1,jif re, fonksiyona
bi héz a kémker té gotin G girafika
weé ber bi XX’ ve li +oo dige.
3) Eger x4, x2, x hejmarine rast bin:
a) (a™1)*2 = a*172 fx)=a

a*1

b) — = a*17*2
a2
C) a*1 x g¥2 = g¥1txz
d)a®=1
e)a* >0
4) Egera>1: a* > 1 demaku x € R**
da*<1demakuxeR™
5) Eger0<a<1: a*<1demakux e R**
da*>1demakuxeR™
6) Eger a*! = a*2 wé demé x; = x,
7) Her du girafikén f(x) = a* 0 f1(x) = (%)" li gori

tewareya YY' hemali ne.

v

L 2o
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Fonksiyona bi héz a bi bingeha Napier

Ew fonksiyona ku bingeha wé hejmara népir e = 2.71828
bi vi awayi té nivisandin:

f:R =]0, +oof: f(x) = e*

wek té ditin ev fonksiyon tam zédeker e.
Careseriya hevkéseyén bi héz
Minak 1:

Hevkéseyén li jér careser bike.

a) 3% 6=1
b) 72X —7% =0
c) (16)* —12(4)* —64 =0
Caresert:
a) 3% °6=1
32x—6 — 30

2x—6=0 »>x=3
komika careseriyan § = {3}

b) 72* —7* =0
72x — 7x
2x =Xx
x=0
komika careseriyan S = {0}

c) (16)* —12(4)* —64 =0
em destpéké (16)* bi vi awayi binivisin (16)* = (4)?* 0 em
y li sGna (4)* binivisin, ango y = (4)*, niha hevkése b0 bi
vi awayi:
y?2—12y — 64 =0,
y—16)(y+4)=0 (pisti dahdrandiné)
yany = —4 nayé pejirandin
y=16 Iléy = (4)*
D*=16 5 x =2
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komika careseriyan § = {2}

Minak 2:

Hevkéseyén li jér careser bike.

Caresert:
er

a) s =e"= e?*72 = e
2x —2=x
x=2

komika careseriyan S = {2}

b) (ex)s — ex_elz
e = e**12 i gorivé
S5x =x+12
x =3
komika careseriyan S = {3}

Komika endamén fonksiyona bi héz

Eger f fonksyonek be li gori ku f(x) = e9™

Weé demé, komika endamén f, komika endamé g(x) bi xwe
ye.

Minak:

Komika endamén fonksiyona li jér bibine.
fG) = eVt

Caresert:

Ev fonksiyon li gori komika endamén vx — 1 té ditin, ango mercé
W, x—1=>0 »x=>1

Komika endaman D = [1, +oo[
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Hinkirin:

1) Komika endamén fonksiyonén li jér bibine.

a) flx)=e>™
b) f(x)=e=
c) f(x) =ex=s

2) Hevkéseya li jér careser bike.
e?* +3e*—-10=0
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FONKSIYONA LOGARETIM

Eger 2Y = 16 hevkéseyek be, ji bo gareserkirina wé, em aliyé
rasté bi awayé bi héz binivisin ku bingeha wé bibe 2
2y =2* wédeméy =14
Minak:
5 =125 = 5Y =53 wédeméy =3
Lé eger em nikaribin hejmareké bi awayé héz binivisin,
wek 3Y = 2 wé demé pédiviya me bi fonksiyoneke nd heye ji bo
ditina nirxé y.
Fonksiyona logarétim:

Eger b hejmareke rast tam pozitif G b # 1 be, x ji tam
pozitif be, fonksiyona ku bingeha wé b 0 bi vi awayi té
nivisandin: y = log,, x li gori ku x = b?,

Jé re fonksiyona logarétim té gotin.
xwendina weé ji bi vi awayi ye:
y yeksanilogarétima x li gori bingeha b.

Komika endamén wé ]0, +oo[

Minak

2°=1 & log,1=0
21=2 & log,2=1
22=4 & log,4=2

22=8 & log,8=3
24 =16 < log,16 = 4
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TEékiliya di navbera logarétim (0 hézé de

N

a log,a=x

N~

b>0b+1

b* =

Taybetiyén logarétimé:

(log, b* = x 0 b'°8v* = x) Ango fonksiyona logarétim
vajiyé fonksiyona bi héz f(x) = b*

Sembola weé log,, Dy = (0,+%), Ry =R 0 biviawayi té
nivisandin: log,: ]0, +0o[— R: x —= log,x

f:R =]0,+oo[

Taybetiyén logarétimé

Bi awayé cebri

Minak

log.(axb) = log.(a) + log.(b)

log,32 = log,(4%8)
= log,(4) + log,(8)

log (7) = loge(a) ~ log. ()

16
log; () = 1og,(16) — log,(3)

log. (%) — —log.(b)

log; (%) — —log;(3)

logc(a") = r.logc(a)

10810(73) = 3.10g19(7)

log,1 =0 jiberku (a® =1) log;01 =10

log,a =1 jiberku (a® = a) log,010 =1
1 _ - 1 1 1

log,— = —1jiberkua 1—7 log, = = —1

7
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Logarétima dehi bingeha wé 10 e, G sembola wé log e, (bingeh

nayé nivisandin).

Komika endamén fonksiyona logarétim

D ={x € R:g(x) > 0}

Komika endamén fonksiyona f(x) = log(g(x)) ev e:

Minak:

Komika endamén fonksiyona li jér bibine.

f(x) =logg(x? — 5x + 6)

Caresert:

Eger x2 — 5x + 6 > 0 be, li gori vé:

Komika endaman D =] — o0, +2[ U | + 3, +oo]

Girafika fonksiyona logarétim

Girafika fonksiyon f(x) = log,(x) a hemaliya girafika g(x) = a* li
gori nivé yekem: A;:

Minak:

Girafika hevkéseya li jér xéz bike.

f(x) = log,(x)

y=x

YA

e

A

C

C;
/K

Caresert:
Ji bo xézkirina C girafika fonksiyona g(x) = 2* em tabloya li jér
dagirin:
x 2 | -1 0O | +1 | +2
1 1
=2% | | — | +1 | +2 | +4
9(x) ol

Niha em dikarin € xéz bikin

:
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Pistre Ji bo xézkirina C; girafika fonksiyona f(x) = log,(x) em
tabloya li jér dagirin:

X i i +1 +2 +4
4 2
f(x) =log,(x) | -2 -1 0 +1 +2

Logarétima Napier

Logarétma népir ku bingeha wé e ~ 2.71828 sembola wé In e,
|é em bingeha wé ango e nanivisin:

In: ]0, +oo[—> R:x = In(x)

x=eYeoInx)=y

x 1 2 3 4 5 6 7

In(x) 0 | 069|110 137161179 1.95

Girafika fonksiyona logarétima Napier

fonksiyona logarétima népir
vajiyé fonksiyona bi héz a
népir e, di R li gori ku:

f(x) =e*

Ji ber vé, girafika In(x)

In(x)

hemaliyé girafika e* e, li 1 1
gori rasteka niveka yekem.
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Taybetiyén fonksiyonén logarétima Napier

e =2.7182 , In(1)=0 In(e) =1
In(x) =a & x=et
Ine* =x , x€R

In(x) <0 & 0<x<1
In(x) =0 s x=1

In(x) >0 =
In(x) <1 S 0<x<e
(=4

In(x) =1

In(x) >1

0
=
\%
®

ln(xl) = ln(xZ) (=4 X1 = Xy

Careseriya fonksiyonén logarétim

Fonksiyonén logarétim li gori taybetiyén wé, tén careserkirin.
Minak 1:

Hevkéseya li jér di R de careser bike.

In(x?) =In(3x + 4)

Caresert:

Destpéké em komika endaman D = D4 n D, bibinin:

D, komika endamén In(x?) e, D; =]0, +oo[

D, komika endamén In(3x + 4) e, D, =] _?4, o[

D =]=",0[U]0, +oo]
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Em hevkéseya x? = 3x + 4 careser bikin:

x2=3x+4

x2—3x—4=0

Yan x = —1 nayé pejirandin, yan ji x = 4
Komika careseriyan S = {4}

Minak 2:

Hevkéseya li jér di R de careser bike.
In(x—-2)=1

Caresert:

Mercéwé: x—2>0

In(x—-2)=1
In(x —2) =lne
x—2=e

x=e+?2
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Hinkirin:

1)

2)

Komika endamén fonksiyonén li jér bibine.

x+1

a) £() = In()

b) f() = In(Vx% + 1)
c) f(x) =In(x? +x+ 1)

x+1

d) £(x) = In(C)?
Hevkéseyén li jér careser bike

a) log, x + log, 3 =log, 12
b) logo(2x +3) =1

c) In(2x) = —In(x? — 1)

d) In(x? + 3x) = In(2x + 2)
e) In(—=—) = -1

2x+1
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PIRSEN BESA DUYEM

1)

2)

3)

4)

Yén li jér sade bike.

a) log,(x + 1) —log,(x? + 2x + 1)
b)In(x+3)—2In(1 —x) +4Inx
c) logs e**t! —log; e? ™

d) logoe(x? + 1) —logs(x + 1)

e) 5In(x) + 7 In(y) — 5In(z)

Hevkéseyén li jér careser bike.
a)e?* —2e*—15=0

b) ex+3 =5

c) 3**3 =27

e) x5 = 2x3

Hevkéseyén li jér careser bike.

a) log,(x) —log,(2 —x) =0

b) —log;(x + 5) + logs(—x + 1) =log3(2)
c) In(x — 6) = In(—2x + 3)

e)log,(x +3) +logz(x —2) =0
f)logio(2x+3) =1
g)—In(x+3)+In(2—x) =In4

Komika endamén fonksiyonén li jér bibine.
a) In(x — 3) b) In(1 — x)
c)In(x?—3x+2) c)InG—)
In(5-x)

X

1

e) In(x) f)




BESA SEYEM: DAWI U BERDEWAMI

1) DAWIYEN FONKSIYONE
2) BERDEWAMIYA FONKSIYONE
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DAWIYEN FONKSIYONE

Beri ku em derbasi dawiyan bibin, divé em cirana hejmar nas
bikin.

Eger x, hejmareke rast be,
navbera vekiri Q =]a, b[ ya ku x, endameke jé be, jé re
cirana hejmara x, té gotin.
c X fg

- )4
a+b

[PNIS

v

Navenda ciran ¢ = >
2 A o b—-a
Nivegkéla ciran r = —~
Cirana hejmara x, ya ku navenda wé c U nivegkéla wé
r sembola wé N, (xo) 0 bi vi awayi té nivisandin:
N(c,r)(xo) =lc—r,c+71|

Eger c ciranek be ku navenda wé c bi xwe be 0 r
niveskéla wé be, wé demé navé wé dibe cirana asayi 0
sembola wé ji N,.(c)

Minak 1:

Cirana hejmara (-1) ya ku navenda wé (1) G nivegkéla wé (3)
binivise:

Caresert:
Niery(xo) =]c —1,c + 71|
Nsy(=1) =]1 = 3,1+ 3[=] - 2,4[

- 3 3
§<—>14—g€_,
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Minak 2:

Cirana hejmara (4), navend 0 niveskéla wé binivise:
Caresert:

Cirana wé ]1,5] e.

A~ +b 1+5
Navenda weé ¢ =a7=7= 3
- a n b— 5-1
Niveskéla wé r = Ta ===2

_} 2 2 g
¥ 3
Niz2)(xo) =13 —2,3 + 2]

Teort:
Em dizanin ku: xelc—r,c+r[ & c—-r<x<c+r
Ligorivé: -r<x—c<+r & |x—c|<r
Ango:xeljc—r,c+r[ lx —c|<T

Tégeha dawi, yek ji ttgehén bingehin e di analiza birkar?

de, ew ji girédayi ye bi reftara fonksiyoneké ve dema ku nenasé
wé néziki hejmareké bibe yan ji néziki bédawi bibe.

Ditina dawiya fonksiyoneké

Ji bo ditina dawiya fonksiyona f(x) dema ku x — a,
em x = a di fonksiyoné de bi cih bikin.

Minak:

Eger f(x) = x3 fonksiyonek be, di dema ku x — 2, dawiya
fonksiyoné bibine.
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Caresert: JL
x 1.7 1.8 1.9 2.1 2.2 #
f(x) 491 | 5.83 | 6.85 9.26 | 10.64 1

lim f(x) =limx® =23=38
xX—2 X2

Wateya wé ew e ku dema x ber bi 2 ve dice,
wé demé f(x) ber bi 8 ve dige.

Eger 4 binkomika R be U f fonksyonek be,
em dibéjin f: A — R ber bi b € R ve bi dawi dibe dema ku x
ber bi x, € A ve bigce, sembola wé ji bi vi awayi té nivisandin:

lim f(x) =b
X—X(

yan ji f(x) - b dema ku x — x,

Eger € hejmareke rast tam pozitif be, em dikarin hejmareke
din tam pozitif bibinin ku 6 = §(&) O li gori vé:

|x —xple < 6= |f(x) —b| <€

Minak 1:

(x € A)

Eger f(x) = x + 3 fonksiyonek be, lin11 f(x) bibine.
X

Caresert:

Té ditin ku dema x — 1 té wateya ku
x =1, ligorivé:

}Ci_r}}f(x) = }Ci_r)r}(x+ 3))=>0+3)=4

o
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Minak 2:

2
Eger f(x) = {’5 ; z ; fonksiyonek

be, lim f(x) bibine
xX—2

Caresert:

Té ditin ku dema x - 2 té wateyaku = & &+ f
x #+ 2, ligori vé:

limf(x) =limx? =22 =4
X—2 X—>2

Teori 1: Eger f(x) = K li gori vé: k

lim f(x) = lim (k) =k
X—Xg X—Xg

k € R.

Teori 2:

lim x = x, x
X—Xg '

Taybetiyén dawiyan

1) Jim [/ + (0] = Jim /() + lim g(x) = a+ b

2) lim [f(x) —g()] = lim f(x) — lim g(x) =a—b
3) lim [f(x).g(x)] = lim f(x). lim g(x) = a.b

[
[
[
[

4) lim[k.g(x)] =k.limg(x) =k.b
X—Xg X—Xg

lim f(x)
. F) _ xox0 _a
5) xlgarclo (g(x)) JimgGo b () #0,b # o)

6) m [fCOI" = [lim f(O" =a”  (n€N)
7 JmJFG = [limfG)=Va (a#0,f() #0)

Eger f pir pékhateyek be di R de, li gori ku:

f(x) = apx™ + ap_x™ 1 + - + ayx? + a;x + a, wé demé:
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lim f(x) = apxd + ap_1x3 1+ -+ ayx3 + a;xy + ag
X—Xg

Minak 1:

Eger f fonksiyonek be di R de, li gori ku: f(x) = x? — 2x — 3
limf (x) bibine.

xX—2

Caresert:

lim(x?—-2x—-3)=4—-4-3=-3

x—2

Minak 2:

Eger f fonksiyonek be di R — 1 de, li gori ku: f(x) = Z;;

limf (x) bibine.
x—3

Caresert:

J— s 3 s 5 5 1} 1

“lim(2x+2) 8 2
x—3

Dawiyén ¢ep G rasté

Dawiya rasté ji f(x) re, dema ku x v }
néziki a dibe ji aliyé rasté ve (ango bi
nirxén mezintir), sembola wé

li i1 bi vi i X
xll“g_f(x), yan ji bi vi awayi ye \
li;nf(x) =¥

x—a

Em ji €4 re dibéjin: dawiya f ji aliyé lipf () = £,

rasté ve.
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Dawiya ¢epé ji f (x) re, dema ku x v 1
néziki a dibe ji aliyé cepé ve (ango bi
nirxén biglktir), sembola wé

lim f(x), yan ji bi vi awayi ye

x—-a

lignf(x) =40,

x—a

Em ji €, re dibéjin: dawiya f ji aliyé lipf G0 =4,
cepé ve. 4

Eger limf(x) = limf(x) wé demé

x—a x—a N\

dawiya f li cem x heye, ango:

> X

limf (x) = limf (x) = Xli_rgf(X) =4

limf(x) = limf (x) = limf(x) = £

Lé eger £, + £, wé demé dawiya f li cem xg nine.

Minak:

x> 2

Eger f fonksiyonek be di R de, li gori ku: f(x) = {fcz_ 1 <2

a) lignf(x) a lignf(x) bibine.
xX—>2 x—2

b) lirr%f (x) heye yan na?
X—

Caresert:

a) lignf(x) = ligl(x -1=1

x—2 x—2
limf (x) = lignf(xz) =4 /
x—2 x—2

b) Em dibinin ku lignf(x) * lignf(x) li

xX—2 x—2

gori vé, dawiya f li cem 2 nine.
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Minak:

Eger f fonksiyonek be di R de, li gori ku: f(x) =
{ x+3 x>1

x*>+3 x<1
a) lignf(x) a lignf(x) bibine.
x-1 x—1

b) Liﬂf(x) heye yan na?

Caresert:

a) lignf(x) = lign(x +3)=4
x—-1 x—1

limf(x) = liglf(x2 +3)=4

x-1 x-1
b) Em dibinin ku limf (x) = limf (x) |i
x—1 x—-1
gori vé, dawiya f licem 1 heye. ———— ;

Hin cureyén dawiyan:
1) lim f(x) =7 , lim f(x) =4
xX—+00 X—>—0

Eger f fonksiyonek be li nézi +o O f ber bi £ ve bice dema ku x
ber bi +o ve bice, wé demé dawiya fonksiyona f li cem +oo
yeksani £ ye.

liT f(x) = ¢, wé demé y = £ néziker e ji girafika f re G bi XX’ re
X—>4+o

rasténhev e.

Eger f fonksiyonek be li nézi - O f ber bi € ve bice dema ku x

ber bi —» ve bige, wé demé dawiya fonksiyona f li cem —
yeksani £ ye.

lim f(x) = £, wé demé y = £ néziker e ji girafika f re 0 bi XX’ re
X—>—o
rasténhev e.

Eger k + 0 G n € Z* wé demé:

k k
X—>+0 X X—>—00 X
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2) lim f(x) =+, lim f(x) = -
X—Xg X—Xo
< <

wé demé x = x, (0 nézikeré girafika f bi YY' re rasténhev e.

Eger k> 00 f(x) = ﬁ wé demé:

) , k

llgn =400 hgn = —0o0

x5aX — a4 xS5qX — 4
Minak 2:

Eger f fonksiyonek be di R — 2 de, li gori ku: f(x) = % be.

a) Dawiya f(x) ji aliyé rasté ve li rex x = 2 bibine.
b) Dawiya f(x) ji aliyé cepé ve li rex x = 2 bibine.
c) Dawiya f(x) rex —co ,4oo bibine.

Caresert:

a) lignf(x) = lim (i) = 400

x—2 x—2

b) limf (x) = lim (%) = —w

x—2 x—2

c) fx) = (%) - x(16—3) - i<1L‘3>

lim f(x) =0 (L) —0(6) =0

X—+00 1 - 0

1m0 =0(5) =06 =0

lim f(x) =+, lim f(x) = oo , lim f(x) =+, lim f(x) = oo

X—+00 X—>—00
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Li ser awayén li jér bihizire.

AN

Jim f(x) = +oo Jim f(x) = +oo
x1—1>r—noof(x) =% xl—l)r-ll-loof(X) =
Minak:

Eger f fonksiyonek be di R de, li gori fonksiyonén li jér,

Dawiya f(x) li rex 400, —oo bibine.

a) f(x)=-2x3
b) f(x) =x?
Caresert:
a) lim f(x) = lim (-2x3)=-2lim (x3) + o
X——00 X—>—00 X—>—00
lim f(x) = lim (—2x3) = -2 lim (x3) = —o0
x—+00 Xx—+00 X—+00

b) lim f(x) = lim (x?) =+
X—+00 X—+00
lim f(x) = lim (x?) =+
X—>—00 X—>—00
Eger f, g pir pékhate bin di R de, li gori ku:
f(x) = anxn + an-lxn—l + o + azxz + alx + aO
g(xX) = bypx™ + by x™ ™1 + -+ + byx% + byx + by

wé demeé:
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D Jim f() = lim (a,x")

lim f(x) = lim (a,x™)
X——00 X——00

too (n>m)
. Anx™++ay . anx™ ) Aan n=m
2) xl—1>r-|_r—100 b x™+---+bg - x—+0o by x™ {bm ( )’ (an'bm = 0)
0 (n<m)

Minak:
1) lim (5x%+3x+1) = lim (5x2) = +oo
X——00 X—>—00

2) lim (—5x2+4x+1) — lim (—sz) _ -5
x—+o0 \ 7x2+2x-1 x—+oo \ 7x2 7
6x3+x+9 6x3
3) lim ( )= lim (Z) = oo
) x—+o0 x2+3 x—+oo \ x2 -
. 2x2 . 2x2
4) lim (2=) = 1im (5)=0
x—+o00 \x°—1 x>+ \ X
Teort:

. sinx . oA . X . ax
llm( )=1 li gori wé: llm(, )=1, hm(_ )=1
x—>0 \ X x—0 \sinx x—0 \sinax

q tanx . Aa . X : ax
llm( ) =1 ligoriweé: hm( ) — 1, hm( ) =1
x—0 X x—0 \tanx x—0 \tanax

Minak 1:

sin 6x

Eger f fonksiyonek be, li gori ku: f(x) =

X
Dawiya f(x) bibine.

Caresert:

f(x) = Z2Ex(6)

limf (x) = lim SIn6x » (6) = 1x(6) = 6

6x
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Minak 2:

Eger f fonksiyonek be, li gori ku: f(x) = Sin3x—tan 8x

X
Dawiya f(x) li rex O bibine.

Caresert:

f( ) — sin 3x tan 8x — sin3x X(3) _ tan8 x

x(8)

X

llmf(x) — hm( sin3x tanx) — 1 sin3x X(3) i hm tan8 x X(8)
x-0

1%x(3) —1x(8) = =5
Hinkirin:

1) Yén lijér careser bike.

Eger f(x) =22 D = [=3,+oo[/(=2}, lim f(x) bibine.
s

Eger f(x) = D= [—o0, 7[/{1}, lirqf(x) bibine.
_ o
2) Egerf fonksiyonek be di D —]O +oo[ de, li gori ku:
f(x) = = 0 bibine.

3) Dawiya fonk5|yonen li jér li rex —oo bibine.
a)f(x)=x3—-x+3
1 4
b) f(x) = ==+~
c) f(x) = —3x + 5x7
d) f() ==
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BERDEWAMIYA FONKSIYONE

Eger di xézkirina girafika fonksiyoneké de, pénds neyé rakirin,
wé demé em ji fonksiyoné re dibé&jin berdewam e.

Minak:
A Y
A
Y o ou 2) Ay 3)
fx) = |x|
1
N X 10 =69
X >
> N X
f)=-(x-1*+1
Fonksyon berdewam e Fonksyon berdewam e Fonksyon ne berdewam e

Wek té ditin her du fonksiyonén (1) G (2) berdewam in di
her xaleké de, ji ber ku qutbdn di girafiké de nine, |1€ (3) ne
berdewam e, ji ber ku qutbQn di girafiké de heye.

Eger f fonksyonek be di navbera vekiride I € R 0
a € I, wé demé f berdewam e li cem a, tené eger:

lim £(x) = f(a)

Eger a ¢ I, wé demé f ne berdewam e li cem a.
Minak:
_(x* x#0 - .
Eger f(x) = {4 =0 fonksiyonek be:

1) Komika endaman bibine.

2) Tekez bike ku f berdewam e di x = 3 de.
3) f berdewam e di x = 0 de yan na?

4) Girafika wé xéz bike.
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Caresert:

1) Komika endaman R ye.

2) x=3€eR
lim f(x) = lim(x?) =9
x—3 x—3
f(3) =9, ligori vé, f berdewam e di x = 3 de ji ber ku
limf (x) = £(3).

3) x=0€eR Ay
lim f(x) = lim(x?) =0 C
x—0 x—0
& £(0) = 4, ligorivé, f ne
berdewam e di x = 0 de ji ber ku X
limf (x) # £(0). >
x—0
4) Girafika wé C ye.
Berdewamiya ji aliyé rasté ve di xala x, de
Eger f fonksyonek be di navbera R
vekiide ICR O a€l, wé Y
demé f berdewam e ji aliyé rasté
ve li cem a, tené eger:
lim £ (x) = f(a) S
xX—a
- > X

Minak:

x> 2 . .
<2 fonksiyonek be:

_{x
Eger f(x) = {}
1) Komika endaman bibine.
2) f berdewam e ji aliyé rasté ve di x = 2 de yan na?
3) Girafika wé xéz bike.
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Caresert:

1) Komika endaman R ye.

2) lim f(x) = lign(x) =2

x—2 x—2

LA

f(2) =2,ligori vé, f

berdewam e di x = 2 de ji ber ku limf (x) = f(2).

3) Girafika wé C ye.

Eger f fonksyonek be di navbera
vekiide ICR O a€l, wé
demé f berdewam e ji aliyé cepé
ve li cem a, tené eger:

lim f(x) = f(a)

x—2

> X
Minak: ‘
Eger f(x) —{ x+1 _: X Ss fonksiyonek be:
1) Komika endaman bibine.
2) f berdewam e ji aliyé ¢cepé ve di x = 3 de yan na?
3) Giraftka wé xéz bike.
Caresert:
1) Komika endaman R ye. \ C
2 0

2) lim flx) = lim(x) =2

xe3 xA3

f(3)=2,ligorivé, f

berdewam e di x = 3 de ji ber ku hmf(x) = f(3).

3) Giraftka wé C ye.

x%3
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Berdewamiya di navbera vekiri 0 girti de

1) Eger f fonksyonek be di navbera vekiri de I =]a, b|[ wé
demé f berdewam e di I de, tené eger:
Eger x, € I, wé demé f berdewam e di x, de.

2) Eger f fonksyonek be di navbera girti de I = [a, b] wWé
demé f berdewam e di I de, tené eger:
a) f berdewam be di navbera vekiri de ]a, b|.
b] f berdewam be ji aliyé rasté ve li rex a.
c) f berdewam be ji aliyé cepé ve li rex a.

Minak:
Eger f(x) = V9 — x? fonksiyonek be:

1) Komika endamén f bibine
2) f berdewam e di D de yan na?
3) Girafika wé xéz bike.

Caresert:

1) Komika endamén f bi mercé 9 — x? > 0
té ditin ku D = [-3, 3] ye.
2) Eger x, € |-3,3[ wé demé

lim f(x) = lim v9 — x2 =

X—=Xg X—=Xg 2

J9—x0% = f(x,) ligorivé f

berdewam e li rex x, , li gori

vé f berdewam e di]-3,3[ [ 0
f berdewam e ji aliyé rasté

ve di rex -3 de yan na?

lim f(x) = lim V9—x2=4/9-9=0=f(-3)ligorivé f
x—-3 x—-3

berdewam e ji aliyé rasté ve di rex -3 de.

i ditin ku lim f(x) = limV9 —x2 =v9 -9 =0 = f(3) li gori vé

x—3 x—3

f berdewam e ji aliyé ¢epé ve ve direx 3 de.
li gori péneseya berdewamiyé di nevbera girti de, em dibinin
ku f berdewam e diD = [-3,3]

3) Té ditin ku girafika fonksiyona f niv bazin e, navenda wé
0(0,0) G niveskéla wé 3 0 li jori tewareya XX’
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Hinkirin:

1) Eger f(x) = {’i;xl_l_ A i i 1 fonksiyonek be di R de:

a) f dix = 1 de berdewam e yan na?
b) girafika wé xéz bike.

x%—4
2) Eger f(x) = {x—z * X # 2 fonksyionek be:
3 1x =2

a) Komika endaman bibine.
b) f berdewam e di x = 2 de yan na?
c) Girafika wé xéz bike.

3) Eger f(x) = |x — 2| fonksiyonek be:
a) Komika endaman bibine.
b) f berdewam e di x = 2 de yan na?
c) Girafika wé xéz bike.

4) Eger f(x) = ﬁ fonksiyonek be:
a) Komika endaman bibine.

b) f berdewam e di x = 3 de yan na?
c) Girafika wé xéz bike.
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PIRSEN BESA SEYEM

1) Yén lijér careser bike.
x2-5 x<3

a) Eger f(x) = {m >3 }Ci_rgf(x) bibine.

x?>+5 x < =2 ) -
1-3x x=>-2" Jim f(x) bibine.

b) Eger f(x) = {

2) Dawiya fonksiyonén li jér li rex —oo bibine.
X

8) f(x) = 2=
b) f(x) = 52
¢) f(x) = 27

3) Dawiyén fonksiyonén li jér di xala a de bibine. (dibe ku di
hin ji wan de péwisti bi ditina dawiyé ji her du aliyan ve
hebe)

a) f) ==, a=0
b) f0) =", a=0
) f)=2=, a=2
d)fe)=o—, a=-1

4) Eger f fonksiyonek be di R\{1} de, li gori ku: f(x) = %
dawiya f(x) li gori rewsén jér bibine.
a)jialérasté verexx =1
b) jialé cepéverexx =1
C) rex —o ,+o
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5) yén li jér bibine.

. sin 9x
a) limf (x) = ==
. __ x.sinx
b) limf (x) = 57
C) lim cosx—tanx
x—0 x5
2x + 3 1x <0

6) Eger f(x) ={

X2 +1 x>0 fonksiyonek be:

a) Komika endaman bibine.
b) f berdewam e di x = 0 de yan na?
c) Girafika wé xéz bike.

sinx cx £ 0
7) Eger f(x) ={ x X fonksiyonek be:
3 :x=0

a) Komika endaman bibine.
b) f berdewam e di x = 0 de yan na?
c) Girafika wé xéz bike.

ax+b x=-2
8) Eger f(x)=4Jax—-5b x<-2 fonksiyonek be:
3 x=-2

a) Eger f berdewam e di x = —2 de, a 0 b bibine.
b) Girafika wé xéz bike.
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DARASTIN

Meyla pévek
Meyla péveka fonksyona y = f(x) di xala My(x,, y,) eV e:

m = lim [ =f o) bi mercé ku dawi endamé R be.

x-xg X~Xpo

Minak:

Eger C girafika fonksiyona y = f(x) = 2x% (0 My(1, 2)xalek be
jé, U M xaleke ji € ku pékhateya wé li ser tewareya Y, 1 + Ax e.

a) Hevkéseya péveka T ji C re di xala My(1,2) de, bibine.
b) Hevkéseya rasteka d ya ku bi T re di xala My(1,2) de tik e,
bibine.

Caresert:

a) Meyla rasteka ku ji xala My (1,2) digihéje xala M ev e:
by [0 flx) 2P -2
"™ Ax Ax Ax
li gori v&, meyla péveké ev e:
LAy _
Alalclllo Ax Alalcrllo (4+28x) =4
li gori vé, hevkéseya pévekéeve:y —2 =4(x—1)
b) Eger m; meyla rasteka d be, G jiberku T L d li gori vé:
mg.mr =—1
my = —71 li gori vé, hevkéseya pévek:

-1
y-2=7 (x-1) ﬂ

== 4+ 2Ax

Darastin

Eger C girafika fonksiyona f be di R de li gori .

ku f(x) = x3

Em fonksiyona g di R* de bi vi awayi
binivisin:

— 3_
g(x):f(x) f(O):x 0:x2

x—0 x—0
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limg(x) = llm x2=0

x—0

Eger f fonksyonek bediI c Rdelxg €1, G

fonksyona g bi vi awayi were dayin: g(x) = w li gori

ku I\{x,}.
Em ji f re dibéjin darasti ye di x,, tené eger:

lim g(x) = m(xy) € R
X—Xg

Weé demé ji lim g(x) re hejmara darasti ji f re té gotin,
X—X
sembola weé ji f'(xo)

Té ditin ku hejmara darasti f'(xy) = m(x,) meyla péveka
girafika fonksyona f bi xwe ye, carinan jé re meyla f di x,
de té gotin.

TébinT:

Eger lim g(x) = +o0 wé demé f nayé darastin di x, de.
X—Xg

Minak:

Fonksiyona f di R de li gori f(x) = ¥/ x dix = 0 de, t& darastin
an na?

Caresert:
Em fonksiyona g di R* de binivisin:

_ f)—f(x0) _ ¥Yx-0 1
g() x—0 x-0 ¥ xz

llrn gx) = 11m (F) +oo

Li gori vé, f ne darasti ye di x = 0 de.
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Darastina ji aliyé rast 0 ¢cepé ve di xaleké de.

Eger f fonksyonek be di navbera I, =]x, — a, xo[ : a > 0 de

U fonksyona g di navbera Jx, — a, x,[ de be, bi vi awayi were
dayin: g(x) = L2270,

X—Xg
Em ji f re dibé&jin darasti ye di x, de ji aliyé cepé ve, tené eger:

lim g(x) = my(xo) € R

X—X0

U ji vé dawiyé re m,(x,) hejmara darasti di x, de ji aliyé cepé
ve, té gotin.

Eger f fonksyonek be di navbera I, =]xq,xo + S[: 8 > 0

U fonksyona g di navbera ]x,, x, + B[ de be, bi vi awayi were
dayin: g(x) = L2~/*0)

X—Xo

Em ji f re dibéjin darasti ye di x, de ji aliyé rasté ve,
tené eger: lim g(x) = m;(xo) € R
X—X0
U ji vé dawiyé re m,(x,) hejmara darasti di x, de ji aliyé rasté
ve, té gotin.

Eger f fonksyonek be di her du navberén I,,1, de, O
berdewam be di x, de, wé demé f darasti ye di x, eger:

lim g(x) = lim g(x) =€ €R

X—X0 X—X0

Minak 1:

Eger f fonksiyonek be di navbera [1,+oo[ ligoriku f(x) =vx —1
darastina f di x = 1 de ji aliyé rasté ve, bibine.
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Caresert:

Em fonksiyona g di R* de 41 T
binivisin:
)-f(1 -1 3
g(x) = f xx—{( ) = xx—l
té ditin ku:

. . 1
lim. g(x) = llg.g(ﬁ = +o0

x-1 x-1 11

Li gori vé, fonksiyona f

o

ne darasti ye di x = 1 ji aliyé
rasté ve.

Minak 2:

Eger f fonksiyonek be di R de li gori ku f(x) = |x + 1| darastina f
di x = —1 de, bibine.

Caresert:
Em fonksiyona g di R\{—1} de binivisin: T C
_ fO)-f(-1) _ [|x+1]

g(x0) = x+1 T ox+1 ;

té ditin ku: ,
. e (fOO=F=1)

lim g() = lim ()

x--1 x--1 .
. -x—-1 _ _

lim — =m(-1)=-1€eR -
x—--1

lim g(x) = lim (M) = limZ2 = my,(—1)=1€eR

x+1 <x+1
x—--1

x->—-1 x->-1

Té ditin ku m,(0) # m,(0) ango darastin ji aliyé cep (G rasté ve,
ne wek hev in, li gori vé fonksiyona f ne darasti ye di x = 0 de.
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Eger f berdewam be di navbera vekiri de 1, ji bo ditina
fonksiyona darasti ji f re, em fonksiyona g bi vi awayi binivisin:

_fG+ M) — f(x)
a Ax

gx) Ax #0
Uem Alimog(x) bibinin, li gori wé, fonksiyona darasti ji f ev e:
X—

lim g(x) = f'(x)

Minak:
Eger f fonksiyonek be di R de : f(x) = 3x%2 + 2 f'(x) bibine.
Caresert:

g(x) — fQe+Ax)—f(x)

Ax
. . 3(x+Ax)?+2-3x%2-2 . 3x%+6xAx+3(Ax)%2+2-3x2-2
lim g(x) = lim = lim
Ax—0 Ax—0 Ax Ax—0 Ax
. 6xAx+3(Ax)? )
lim oxax+3(Ax)” _ lim 6x + 3Ax = 6x
Ax—0 Ax Ax—0

Ligorivé f'(x) = 6x

Régezén darastina hin fonksiyonan

Fonkisyon darastin Navber
fx)=k ff(x)=0 x €R
f(x) = ax f(x)=a x €R
f(x) = xm f'(x) =nx™1 x € R,n € N*
1
flx) =+x f'(x)=ﬁ x € [0, +oof
1 1 .
f(x)=; f,(X):_E_Z x ER
FE = F) =~ o cER
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f(x) =sinx f'(x) = cosx x €ER
f(x) = cosx f'(x) = —sinx x €ER

f(x) =e* f'(x)=¢e* x €ER
f(x) = In(x) f(x) = % x € [0, +oo]
Minak:
. . A Navbera
fonkisyon Fonksiyona darasti darastiné

f(x) =2x+5 f'(x) =2 R
f(x) = 2x f'(x) =2.(6)x%"1 = 12x5 R

f(x)=x% f(x) =%x§_1=%x%=%\/ﬁ R
fx) = Yxe N
_ P s f'(x) =2x R

f(x) =zx.\/§ F1(x) = %x§-1 _9 2 :% =7 R

= x.x2 = x2
x? _3 ' e N o
f(x)=;=x f(x)——x X =4 R
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Tewriyén darastiné:

Karaninén bi fonksiyonén darastire

Régeza darastiné

Navé karaniné

u+v) =u+v

Darastina komkirina du
fonksiyonan

(u.v) =u'v+v'u

Darastina hevdana du
fonksiyonan

Darastina hevdana

(au)’ = au fonksiyoneké bi hejmareké re
1 u’ . . A
(_)’ =——= Darastina vajiyé fonksioné
u u
wy' uv-vu Darastina parvekirina du
(;) T T 2 fonksiyonan
' 1
flx) = (\/g(x)) =5 = Darastina fonksiyona koki

(LgIM) =nlg()]"*g'(x)

Darastina fonksiyona bi héz

(sing(x))" = g'(x).cos g(x)

(cos g(x))" = —g'(x).sin g(x)

Darastina fonksiyonén ségoseyi
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Minak:
fonksiyon Fonksiyona darasti y:;labgetirr?é
f(x) = 4x3 + 5x* f'(x) = 12x? + 10x R
f() = Vx +2° f'G0) = 5+ 5x* [0, +o0]
C oy ok fi(x) = (x)'e* + (e")'x
f(x)=x.e — % + ¥y R
S f’(x) _ (3x+1)'(x—i)_—(xz—1)'(3x+1)
f&x) = xx_ 1 @G- -G+ 11))_ —4 R\{1}
_ (x - 1)° _ (x—1)2
oy (P =1
fx) =vxz -1 f'(x) = x? =1 [—oo, —1[
Awa (1) = X UL +eol
2Vx2 —1 Vx2—1
e = =1 f'(x) = %(x2 — )7 -1 (o0, —1]
= (x% - 1)2 1 =S U [1, +oof
Awa (2) ) (=17 (2x) = Vx? —1
_ f'(x) =3(3x —2)*(3x — 2)'
f@=0x-2° B g@y92@) = 3Gy 2)? R

Hinkirin:

Darastina fonksiyonén li jér bibine.

1) f(x) = 2x° —3x3 — 3x

3) f(x) =vx+1+e*
5) f(x) = i — xIn(x)
7) f(x) = sin(5x)

9) f(x) = sin®(x)
11) f(x) = (x* — 5x)”

2)f(x) =Vx+2
8) f(x) = =

5x-1

6) f(x) =

8) f(x) = e* + sin(3x)

4
1

10) f(x) = (e* + 1)°
12) f(x) = (3 — 4x)?
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GUHERTINEN FONKSIYONEN HEJMARI

Fonksiyona kémker 0 fonksiyona zédeker

Eger v, u du xal bin li ser tewariya XX’ 0 f(v), f(u) guhertina her

du xalan e li ser tewareya YY', wé demé:

Fonksiyon Newekhevi Mercé pékaniné
Tam zé&deker v>u f(v) > f(w)
Zédeker v >u f(v) = f(uw)
Tam kémker v >u f(v) <f(w)
kémker v >u f(v) < f(w)
Y
()] fw)
i 11 =
T 1
0 1 X 0 1 5 X

Fonksiyon tam kémker e

TeorT:

fonksiyon tam zédeker e

Eger f di navbera I = |a, b[ de darasti be:

1) f Tam zédekerdil de & f'(x) >0diIdeq
f'(x) = 0 di her navbereke ji I de.
2) f Tamkémkerdilde & f'(x) <0 dilded
f'(x) # 0 di her navbereke ji I de.
3) f neguhéredilde < f'(x) =0 dil de.

Minak 1:

Eger f fonksiyoneke darasti be di Rde 0 f(x) = x3 +3x — 2,

f'(x) bibine.

Caresert:

ff(x) =3x2+3=3(x%2+1)>0
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Li gori vé f Tam z&deker e di R de.

Minak 2:
Eger f fonksiyoneke darastibe di I = ]0,+oo[de 0 f(x) = i ,
f'(x) bibine.
Caresert:
"(x) = — L
f'x)=-=<0
Li gori vé f Tam kémker e dil = ]0, +oo[ de.

Guherinén fonksiyonén hejmari

Ji bo ditina guherina fonksiyoneké:

1) Em komika endaman G navbera berdewamiyé bibinin.

2) Em nirxén fonksiyoné di aliyén navberén berdewam yén girti
de G dawiyén fonksiyoné di aliyén navberén berdewam yén
vekiri de bibinin.

3) Em guherina fonksiyoné li gori hémaya darastina wé bibinin,

Em tabloyeki ji bo agahiyén li jor xéz bikin 0 navé wé dibe
tabloya guherina fonksiyoné.

Minak 1:

Eger f fonksiyonek be di R de : f(x) = x? — 2x, guherina f bibine
0 tabloyeki xéz bike.

Caresert:

limf (x) = lim x? =+ o

x——o00 X—>—00

limf (x) = lim x2 =+ o0

X—+00 x—>+00

fl(x) =2x -2 BEEN

Egerf'(x) =0= 2x—2=0 =2(x—-1)=0
= x=1ligorivé f(1)=-1
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X —00 1 +o0
f'(x) - 0 +
f(x) |+ +o0
-1

f kémker e di navbera |-, 1] de.
f zédeker e di navbera [1, +oo[ de.

Nirxé herémf:

Nirxé ku pé darastina yekem dibe sifir ( f'(x) = 0) 0 hémaya

xwe diguhere.

N(xo,f(x0)) xalek e ji girafika fonksiyona f G fonksiyon di xala N de
zédekeriya xwe bi dawi dike U dest bi kémkeriyé dike.

N(xo f(x0)) xalek e ji girafika fonksiyona f 0 fonksiyon di xala N de
kémkeriya xwe bi dawi dike G dest bi zédekeriyé dike.

Minak:
Di awayé li rexé de:

« Xala (1, 0) nirxé herémi yé bicOk e, ji
ber ku f di xala x = 1 de kémkeriya
xwe bi dawi dike O dest bi zédekeriyé
dike, O fonkisyona darasti f'(x)
hémaya xwe ji negatif diguhere pozitif.

s Xala (3, 4) nirxé herémi yé mezin e, ji
ber ku f di xala x = 3 de zédekeriya

0

(0, 4) (3.4)

-1

-1

xwe bi dawi dike 0 dest bi kémkeriyé dike, ( fonkisyona
darasti f'(x) hémaya xwe ji pozitif diguhere negatif.

Minak 1:

Eger f fonksiyonek be di R de : f(x) = x3 + 3x?

a) guherina f bibine.
b) Nirxén mezin 0 biglk nisan bike.
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Caresert:
f berdewam e di R de.
a) iim{;(x) =xl_i)r_noo x3=—o00
fmf 0= i, 2 = 4
f'(x) = 3x% + 6x
Eger f'(x) =0 = 3x2+6x=0
3x(x + 2) = 01ligori vé:
x1=0 , x,=-2
fO=0 , f(=2)=4
x —00 -2 0 +o0
f'&)

f(x)

_00/4\0 /+OO

f zédeker e di |—o0, —2] de.
f kémker e di [—2,0] de.
f zédeker e di [0, +oo[ de.

b) f(—2) = 4 nirxé herémi yé mezin e.
f(0) = 0 nirxé herémi yé bicik e.
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Hinkirin:

1) Eger f fonksiyonek be di R de:
f(x) = —x3 + 6x? — 9x + 8 be.

a) guherina f bibine 0 tabloyeki xéz bike.
b) Nirxén mezin 0 bi¢lk nisan bike.

2) Eger f fonksiyonek be di [0, +oo[ de:
f(x) = 2+/x — x be.

a) guherina f bibine 0 tabloyeki xéz bike.
b) Nirxén mezin nisan bike.
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NEZIKER

Nézikeré bi tewareya XX' re rasténhev e.

lim f(x) = b lim f(x) = b

K
y=b e
// y=>b
: 0
|
i f x)=0»b im f (x)=b

Nézikeré bi tewareya YY' re rasténhev e.




BIRKART AMADEYT 2

limf(x) = — limf (x) = —oo
xX—a xX—a

Ji bo ditina rastekén néziker én girafika fonksiyoné:

1) Em é navberén berdewamiya fonksiyné bibinin.
2) Pistre dawiya f li her du aliyén vekiri bibinin.

Dawi Nézikeré stlni 0 raketi
liIP f(x) =b y = b nézikeré girafika f, bi XX’ re rasténhev e.
X—>+00
lim f(x) =b y = b nézikeré girafika f, bi XX’ re rasténhev e.
X——00

limf(x) = +o x = a nézikeré girafika f, bi YY’ re rasténhev e.
fi;;f(x) =400 x = a nézikeré girafika f, bi YY’ re rasténhev e.
fi;;f(x) = —oo x = a nézikeré girafika f, bi YY’ re rasténhev e.
fi;f(x) = —oo x = a nézikeré girafika f, bi YY’ re rasténhev e.

x—a

Minak:

Eger f(x) = :—2

— 2 x=2

fonksiyonek be.

a) Komika endaman me——=_ [0t i+ & &
bibine.
b) Nézikerén f bibine. .




BIRKART AMADEYT 2

Caresert:

m — = % =0 = y = 0 néziker li ser tewareya XX' e li
rex (—oo)
limf(x) = lign(%) = +00 = x = 2 néziker bi tewareya XX' re

x—2 xX—2
rasténhev e li rex (+)

limf(x) = liinf(x%z) = —o0 = x = 2 nézikeré bi tewareya XX’
x—2 xX—2
re rasténhev e li rex (—)
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FONKSIYONA RADER

Eger f fonksiyonek be di navberal € R de, wé demé
F fonksiyoneke radar e ji fonksiyona f re di I de &

1) fonksiyona F darasti ye di navbera I de.
2) Egerx €l = F'(x) = f(x)

Minak:
Fonksiyona rader F(x) F'(x) = f(x)
F(x)=x*+2x+3 fx)=2x+2
x

F(x) =yx%+4 f(x) = =

F(x) =sinx+6 f(x) = cosx

i = 1 1

(x) = o f(x) = 2z

Fonksiyonén rader ji hin fonksiyonén naskirire

Di tabloya li jér de F(x) fonksiyoneke rader ji f(x) re, C neguhér e

f(x) F(x) nevber I
0 C ICR
a :a€eR” ax + c IER
xn+1
x"'neN* +c ISR
n+1
1 x—n+1 I R
—,n € N*\{1 c
xm \1 —n+1+c
sinx —cosx +c ISR

COS X sinx + ¢ ISR
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Minak 1:

Eger f fonksiyonek be di R de : f(x) = 9x? + 5x, F(x) bibine.

3 2
Careseri: F(x) = 9% + 5% +c

Minak 2:

Eger f fonksiyonek be di R de: f(x) = xiz , F(x) bibine.

a 1 -
Careserl: f(x) =5 =x 2

2+1 -1

X~ X 1
tc=—+c=——+cC
—2+1 -1 x

F(x) =

Fonksiyona rader ya darastina fonksiyoneké

Eger g fonksiyoneke darasti be di I € R de ( g’ darastina g be di
I de

r+1

9
r+1

eger f(x) =g'.g" wé demé F(x) = +c

Minak 1:
Eger f fonksiyonek be di R de: f(x) = x.Vx? — 4, F(x) bibine.
Careser?: f(x) = % (2x).Vx%2 — 4

09 =2 0. - = 2 -yt -y

F(x) = %—(xz_;)% +c= (%) (%) (x2—=4)3+c= (%) (x2—-4)3+¢c

N

Minak 2:

Eger f fonksiyonek be di R de : f(x) = cosx.sin*x, F(x) bibine.
Careseri: Eger g(x) =sinx G g'(x) = cosx be,

Weé demé f(x) = g'(x). g*(x)

sin® x

F(x) = -

+c
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PIRSEN BESA CAREM

1) Darastina fonksiyonén li jér bibine.
a)f(x) =-5x3+6x2—7x—4 b) f(x)=CBx—1)“4x+7)

O f() =% d)f(x) = (V& +3)°
e) f(x) = xsin(x) f) f(x) =x3+4cosx

2) Darastina fonksiyonén li jér bibine.

a) fx) =vx+1+¢e* b)f(x)=3x2_8

0 f(x) =2 d) £ () = 220
e)f(x)=tanx=z'i%((z)) f)f(x)=$+7x—2
g) f(x) = = —xe* h) f(x) = =

i) f(x) = sin(2x + m) i) f(x) = e* + sin(3x)
k) f(x) = cos*(x) ) f(x) = (e* + 1)°

3) Guherina fonksiyonén li jér li gori navberén wan, bibine.

a) f(x) =+ x dinavbera [0, +o[ de.
b) f) =—  di R/{0} de.

c) f(x) =—x* diRde.

d) f(x) = —x? diRde.

4) Eger f fonksiyonek be diR de: f(x) =x3+3x—1
a) Guherina f bibine G tabloyeki xéz bike.
b) Hevkéseya péveka T ji c re di xala M((0, 1) de, bibine.

c) T G C xéz bike.



5)

6)

7
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Eger f fonksiyonek be di R de : f(x) = :;‘

a) Guherina f bibine G tabloyeki xéz bike, Hevkéseya
nézikeré girafika f , bibine.

b) Hevkéseya péveka T ji c ya bi y = x re rasténhev, binvise.
c) Her nézikereké 0 pévekeké xiz bike. pistre c ji Xiz bike.

Fonksiyona bingih F i fonksiyonén li jér bibine.

1) f(x) =x3+6x — 14 I=R

2) f(x) = (x* + 1D* I=R
3)f(x) =3Vx+4 I =10,+oo[
4) f(x) =2Vx+6 I=R
5) f(x) = (zx_+21)2 I'= ]_'+°°[
__ sin(x) _ 4
6) f(x) T cos2(x) I'= ]O'E[
7) f(x) = sin*(x) I=R
Fonksiyona bingih F ji fonksiyonén li jér bibine.
1) f(x) = "“;22“ =10, +oo]
2) f(x) = x(x% + 1)3 I=R

3) f(x) = (sinx — cos x)? I=R

4 f(x) =xvx+1 [ =[-1,+0]
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PEYHATI

~

BESA PENCEM

1) Peyhati

2) Peyhatiya geometri
3) Dawiya peyhatiyé
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Di dibistana gundeki Elmani de, mamosteyeki xwest sagirtén
xwe yén 8 sali bi kareki mijdl bike, ji wan xwest ku encama
komkirina hejmarén ji 1 ta 100 bibinin, |1€ pistl 5 xulekan, yek ji wan
sagirtan bi lez bersiv da 0 got: 5050 ye! Mamoste matmayi ma,
¢awa vi bersiv nas kir? Ew sagirt Gauss ba.

Gauss (Carl Friedrich Gauss) 1777-1855 P.Z

Zaniyareki Elmani ye, di birkari de pir navdar e. Rola wi di
pésxistina birkari de 0 tékiliyén wé bi fizik, elektirika magnatisi G
késana erdé re roleke pir mezin ba.
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PEYHATI

li ser awayeén li jér bihizire.

+ + (1)

+ + + + + + + +
+ + + + + + + + + =QH
+ + + + + + + + + + =S
+ + + + + + + + + + + =HEE
+ + + + + + + + + + + + =g
+ + + + + + + + + + + + + =Lk

1 xal 3 xal 6 xal 10 xal 15 xal

+2 +2 +2 2 @

+3 +5 +7 +9 +11

0, 3, 8, 15, 24 35

Di van awayan de té ditin, hejmar bi awayeki bi rék 0 pék
zéde yan ji kém dibin, ji van karaninan re peyhati té gotin. Di
peyhatiyan de her hejmarek jé re pékhate té gotin 0 sembola wé a
ye 0 bi vi awayi tén rézkirin:

a4, 0y, 03,04, ... Ay
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Pénaseya peyhatiyan:

Peyhati bi du awayan tén pénasekirin:

1) Awayé rasterast:

Fonksiyona f ya ku komika endamén wé N ye, (0 komika
nirxén wé binkomika R ye.

peyhati bi vi awayi té nivisandin: f : D - N:n = f(n)

Ji a,, = f(n) re radeya gisti té gotin,
sembola peyhatiyé bi kurti (a,,) : (@) ns0

Awayé nivisandiné: a, = f(n) yanji a;, a,, as, ... ... a,

Peyhati bi pékhateya gisti 0 komika endaman té dayin, |1&é eger

komika endaman diyar nebe, wé demé, komika endaman N ye.
Minak 1:

Eger 2,4,6,8, ... ... peyhatiyeke hejmari be, komika
endamén wé N be, pékhateyén wé hejmarén cot in, pékhateya
destpéké a, = 2 G pékhateya gisti a,, = 2n ye.

Minak 2:

1, 3,5, 7, .... Peyhatiyeke hejmari ye ku komika endamén wé N ye
pékhateyén wé hejmarén kitina, =1, a, =3, a3 =5, ... Q
pékhateya gisti ji a, =2n—1e.

Minak 3:
Eger {2 — %} peyhatiyek be, em hin nirxén wé réz bikin:

135791113151721
2’3’4’5 6 "7 78" 97 n

Eger em van xalan li ser rasteka hejmaran réz bikin, wé
diyar bibe ku ev peyhati her ku bigce néziki hejmara 2 bibe, ango
dawiya wé néziki hejmara 2 dibe 1é nagihéje weé.
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2) Forma vegerok

Peyhatiyeke ku pékhateya wé ya gisti li gori
pékhateyén beri wé yan hin ji wan, té dayin. Ji pékhateya gisti
re forma vegerok a peyhatiyé, té gotin.

Minak 1:

Eger (a,).s0 peyhatiyeke vegerok be, pékhateya destpéké
a, = 3 0 forma vegerok a,,.; = 2a, — 1 be, em dikarin her
pékhateyeké li gori pékhateya beri wé bibinin.

a1=2a0_1=5
a2:2a1_1:9
as =2a,—1=17

Li gori vé minaké, em dikarin pékhateya a,,,1 li gori
pékhateya a, ya beri wé bibinin. a, + 1 = f( a,,) 0 fonkision f bi vi
awayi té nivisandin f(x) = 2x —1

Minak2:

Eger 2,22,23,24, ... (a,) peyhatiyeke vegerok be, forma vegerok {
pékhateya gisti bibine.

Caresert:

Em dibinin ku:

a, =2

a, =22 =2x2=2.a,

a; =23 =2x22=2.qa,

a, =a; r* 1 (n € N*{1}) (zagona vegerok)

Diyar e ku ev peyhatiyeke geometri ye, bingehawé r =2
pékhateya wé ya gisti a,, = a; r"*!
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Peyhatiya bi dawi ( ya bé dawi

Eger pékhateyén peyhatiyé bi dawi bin, peyhati bi dawi ye
0 eger pékhateyén peyhatiyé bé dawi bin, peyhati bé dawi ye.

Peyhatiya zédeker, tam zédeker, kémker, tam kémker 0 ya
neguhér

(an) Zédeker Egern € D wé demé a,,,, = a,
(an) Tam z&édeker Egern € D wé demé a,,., > a,
(an) Kémker Egern € D wé demé a,,,; < a,
(an) Tam kémker Egern € D wé demé a,,,; < a,
(an) xwecih Egern € D wé demé a,,,; = a,

Ditina tevgera peyhatiyeké bi karanina yek ji yén li jér:

a) Em hémaya a, .1 — a,bibinin.

b) Hevr(kirina réjeya % bi hejmara 1 re, 1& divé pékhateyén
peyhatiyé tam pozitif bin.

c) Ditina tevgera fonksiyona f, I& divé fonksiyon bi vi awayi be:
an = f(n)

Minak 1:

Eger a,, = 2n — 1 pékhateya gisti ya peyhatiyeké be.

Ev peyhati, zédeker an kémker e?

Caresert:

Any1—ap=2n+1)-1-2n-1)=2>0
Li gori vé, a,,; > a,, peyhati tam zédeker e,

Minak 2:
Egera, = Zin peyhatiyek be

Ev peyhatl, zédeker a yan kémker e?
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Caresert:
Anye 1 2" 1
a, 2nt17 1 T 2

Lé % < 1, li gori vé peyhati tam kémker e.

Peyhatiya hejmari

Li ser awayé li jér bihizire.

Ev peyhatiyeke hejmari ye ‘ A«;‘_

3, 6, 9, 12, 15, 18} ...
(E_ R S SR B
+3 +3 +3 +3 +3

Dema ku her pékhateyek (ji bili ya yekem) ji encama
komkirina pékhateya beri wé bi hejmareke rast 0 neguhér re d
pék té, jé re peyhatiya hejmari té gotin.

Minak: (2, 5,8, 11,14, ...) d =3

Apy1 —Ap =d yan ap,, =a, +d

Minak

Eger a; = 3,d = 7 be, her pénc pékhateyén destpéké ji payhatiyé
re bibine.

Caresert:

a, =3

a,=a;+d=3+7=10

az=a,+d=10+7=17

her pinc pékhateyén destpéké: 3, 10, 17, 20, 23, ..........
(a,) = (3,10,17,20,23, ... ..... )
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Pékhateya gisti ji peyhatiya hejmarire

Eger a; = a pékhateya yekem be G a,, pékhateya gisti be, wé
demé:

a1:a
a,=a+ d
az=a+2d

a, = a+ 3d ligori vé:
a,=a+(n—-1)d :ne N*

Bi gisti eger n,p € N* bin, wé demé:
a,=a, +(n-p)d

Minak

Eger (2,5, 8, ...... ) peyhatiyeke hejmari be, pékhateya yazdehan
(11) O sed G yeké (101) bibine.

Caresert:

a,=2 , d=5-2=3
e a;,,=a+10d

a1 =2+10(3) =32

L a101 =a+ 100 d
101 = 2 + 100 (3) = 302

Tébint:
Ji bo em tekez bikin peyhati hejmari ye, divé a,,; — a, = d be.

Minak

Egera, = 4n—1,ji her n € N* peyhatiyeke be, tekez bike ku
peyhatiyeke hejmari ye.
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Caresert:

a,=4n—-1

Apny1 =4n+1)—1=4n+3

ps1 — ap = (4n—1) — (4n + 3) = 4 (const)

Li gori vé a,, = 4n — 1 peyhatiyeke hejmari ye.

Komkirna pékhateyén peyhatya hejmari

Komkirina peyhatiya li jér bibine.

(1,2,34,5, .......... ,98,99,100)

Ji bo ditina encamé&, em awayé Gauss pék binin:
S100=14+2+3+-4+98+99 + 100

+ 5100 =1004+99 +98 + - +3+2+1

25100 = 101 + 101 + 101 + - + 101 + 101 + 101
25100 - 101)(100
= 10100

10100
2

S100 =
= 5050

Forma gisti ya Komkirna peyhatya hejmari

n=0

sp,=a+(a+d)+(a+2d)+--+{U-2d)+(U—-d)+1

l

tspy=l+((-da+U-2d)+ -+ (a+2d)+(a+d)+a

2sp=(a+D+@+D+@+D++@+D+@+D+(@+1)

2s, = nx(a+1)
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n
snzz(a+l)

Forma gisti Ji bo komkirina n pékhate ya peyhatiya hejmart:
S, =2a+ (n—1)d

_n

Yan sn—z(a+l)

Minak1:
Eger a,, = 3 + (7n — 1) peyhatiyeke hejmari be, s, bibine.
Caresert:

n=20,a=3,1=136

n(a+l) _ 20(3+136) _

Sp = — > 10(139) = 1390

Minak2:

Eger a,, peyhatiyeke hejmari be, dema ku pékhateya
yekema =210 d = 3 be, s, bibine.

Caresert:

Sy, = g[Za + (n—1)d]

s10==[2(2) + (10 - 1)3] =155
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Hinkirin:

1) Di peyhatiyén li jér de hejmara neguhér d bibine G pénc
pékhateyén din ji her payhatiyeké re binivise.
a)l,4,7,10,13,16 ......

b) -5, -3,-1,1,3 ......
c) -1, 10, 21,32,43,54 ......

2) Eger a; = 4,d = 5 be, her pénc pékhateyén destpékeé ji
payhatiyé re bibine.

3) Eger (2, 6, 14,18, 22 ...... ) peyhatiyeke hejmari be,
pékhateyén (8) G (20) bibine.

4) Eger (a,)n=0 pPeyhatiyek be, her pénc pékhateyén destpéké
ji payhatiyé re bibine G payhatiyé binivise.

a) apsq = 2a, +3 ,a =1
b) ans1 = ay ,a; =11
C) Apyq = 2a% +3 ,ay =2

5) Eger (ay)ns0: n € N* peyhatiyek be, tekez bike ku
peyhatiyeke hejmari ye.

a)a, =2n+3 b) a, =3n+1
c)a,=n?>+1 a1 =-2+a,,a=2

6) Eger (a,)n=0 peyhatiyeke hejmari be, d bingeha wé be.
a)a; =1la; =19 d, a,, bibine.

b)a, =20a;p0 =—97 d, a,, bibine.
C)a;; =120 as, =50 d, a, bibine.
7) Eger (a,)n=0 peyhatiyeke hejmari be, a;, = —12 @
a,o, = —32 du pékhateyén wé bin.
a) d G a, bibine.
b) s = a;g + ayg + azg + -+ + a4 bibine.
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PEYHATIYA GEOMETRI

Ségoseyeki tik 0 duhemkenar ji kaxezé ¢céke U bi meges bike
du ségoseyén tik 0 duhemkenar. bi heman awayi ségoseyan
parce bike U her car hejmara ségoseyan bibine.

a) em dikarin nirxé as li gori a4 bibinin?
b) Nirxé a, li gori a,,_; bibine.

Wek té ditin her pékhateyek ji encama hevdana pékhateya beri
wé bi hejmara 2 re pék té, ango as = 16.

Bi gisti: a,, =2(a,,—4)
Dema ku her pékhateyek (ji bili ya yekem) ji encama

hevdana pékhateya beri wé bi hejmareke rast G neguhér re d
pék té, jé re peyhatiya geometri té gotin.

Minak: (1, 3, 9, 27, 81, ...)

TébinT:

Eger 2L = -, wé demé a,, peyhatiyeke geometri ye.

an

Minak:

tekez bike ku a,, = 2™ peyhatiyeke geometri ye.
(2,4,8,16,32, ..., 2", ....) peyhatiyeke geometri ye ji ber ku
Q2 _ 43 _ Q4 An+1

==2==2=..= = 2 (const)

a az as an
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Pékhateya gisti ya peyhatiya geometri

a, =a = axr?®
a, = axr = axrl!
a; = axXrxr = axr?
a4 = AXIXrxr = axr3

a, = aX[rxr..(n—1)] =axr??!

a, = axr"1!

Eger (a,) peyhatiyeke geometri be ku bingeha wé r +
0 O pékhateya wé ya yekem a be, li gori wé, pé€khateya gisti:

a,=ar"?!

Lé eger pékhateya wé ya yekem a,, be, pékhateya gisti ev e:
a, = a, r*?

Forma gisti ya Komkirina peyhatiya geometri

Eger a,, peyhatiyeke geometri be, bi vi awayi té nivisandin
a, =a.r"1
Li gori vé, em dikarin komkiriné bi vi awayi bibinin:

sp,=a+ar+ar®+--+ar* 2+ ar"?

rXs, = ar+ar’+--+ar"i+ar™ ! +ar®

Sp—rXsp,=a+04+0+:-— ar®
S, —rXs, =a— ar™
sp(1—=r)y=a(l—1r")

_a(l—-r")

r+1
" 1-7r

Forma gisti ya komkirina n pékhate ya peyhatiya geomitri:

_a(1-r") |

1-r

r+1

n
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Minak:

Eger (2,4,8, ...) Peyhatiyeke geometri be, S¢ bibine.

Caresert:

4
a=2r=—2=""=2n=6
aq 2

a(1-r"
S, = ( )

1-r
_21-(2)° _
s=—1—5 —=—2(1-46) =90

Dema ku her pékhateyek (ji bili ya yekem) ji encama
hevdana pékhateya beri wé bi hejmareke rast G neguhér re d
pék té, jé re peyhatiya geometri té gotin.

Minak: (1, 3, 9, 27, 81, ...)

Eger (a,) peyhatiyeke geometri be ku bingehawé r = 0
pékhateya wé ya yekem a be, li gori wé, pékhateya gisti:
a, =a.r"?

Li eger pékhateya wé ya yekem a,, be wé, pékhateya gisti:
an = ap. 7P

» Eger 0 < |r| <1 wé demé, peyhati tam kémker e.
» Egerr =1 wé demé, peyhati neguhér e.
» Egerr > 1 wé demé, peyhati tam zédeker e.

a(l—r")

ak=5n= 1—r

(r+1)

=

k=1

Eger r =1 wé demé, S, = na

Tébini:

Eger 0 < |r| < 1 be, wé demé peyhatiya geometri tam
kémker e, U eger bé dawi be, di dema ku n - +oo li gori vé, r™ -
0Owé demé, S, » S0ji S, re komkirina bédawf ji peyhatiyé re té
gotin 0 sembola wé ji S ye:
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Minak:

Peyhatiyeke geometri ye, pékhateya wé ya yekem 32 e U bingeha
wé % e,

a) S bibine.
b) Tekez bike ku ev peyhati tam kémker e, U S bibine.
Caresert:
a(1-r™)
a) S, = -
1 6
S —32(1_( ’ )>—32 2(1 —1 )—64 —63 =63
- 1 _X<_64_ <64>_
2
b) Peyhati tam kémker jiberkur=—<'1
g a 32 — 4
_1_r_1_ =
2

Peyhatiya Fibonacci

Peyhatiya Fibonaci (Fibonacci) peyhatiyeke vegerok e,
zagona wé

Fy=Fy1+F 5 (nz3)

aligoriku F, =F, =1

Her deh pékhateyén destpéké ev in:
1,1,2,3,5,8,13, 21, 34,55, ...
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Hehjmara cotén kivrogkan

1 u3

(c.)

1

2 Mg “3
04
3 38 Q\ 38
5
8

3888>&3858
8888886568518

Hinkirin:
1) (a,) peyhatiyeke ku pékhateya wé ya gisti a,, = % tekez
bike ku (a,) peyhatiyeke tam kémker e.

2) Eger 3,5,9,17, ... peyhatiyeke vegerok be, zagona vegerok
0 pékhateya wé ya gisti bibine.

3) Di peyhatiya Fibonaci de, tekez bike ku:
F1+F2++Fn =Fn+2—1
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DAWIYA PEYHATIYE

Té zanin ku dawiya peyhatiyan tune ye U bi pirani pékhateyén
wé yén destpéké tén nivisandin, I€ ji bo nirxén mezin én
peyhatiyeké divé dawi were nisankirin.

Dawiya peyhatiyé

Egerpe NUN>pwédemé: |a—¢| <& (E>0)
Ji £ re dawiya peyhatiyé té gotin. £ € R

U bi vi awayf té nivisandin: lim a, = ¢

n—+oo

Eger a,, peyhatiyeke hejmari be:

1) Eger her cirané (+) ji bili cend pékhateyén destpéké,
hem{ pékhateyén peyhatiyé bigire nav xwe, wé demé:
liT a, = +o
n—>+oo
2) Eger her cirané (—) ji bili cend pékhateyén destpéké,
hem( pékhateyén peyhatiyé bigire nav xwe, wé demé:

lim a, = —
n—+oo

Eger a,, peyhatiyeke be:

1) lirf a, = c¢ :a, = c (c hejmareke rast e)
n—>+oco

2) lirp a, =0 pékhateya wé ya gisti a,, = % ye.
n—-+oo

3) lim a, = 4+ pékhateya wé ya gisti a,, = n ye.

n-—-+oo

Minak:

Dawya peyhatiya (a,,) bibine.
n

(1) an =—

Caresert:
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. 1
lim an=:=1

n—-+oo 0
n?-4n+5
2)a, =———
() n —-7n2+n+1
Caresert:
4 5
lim a, = lim Tz ) o amov0 1
n — 11|~ =
n-+oo n-+oo \ =7+-+— -7+0+0 7
n n
n?+6n

(3) an = 4n-3

Caresert:
@ = n(n+6) _ (n+6)
n = 7.3\ 7. 3\
n(+-3)  (4-7)
. lim (n+6)
lim q, =222 — = 4
n-+oo lim (4——)
n—-+oo n

Minak:

eger (a,) peyhatiyek be, pékhateya wé ya gisti a, = —8n + 1 be,
lim a, bibine.

n—+oo
Caresert:

i = 0, (T8 D) = fin, (Z8m i (D = e
Tébini

Egera, =00 lim a, = k be, wé demé: lim /a, = | lim a, =Vk

n—+oo n—-+oo n—-+oo

Minak:

eger (a,) peyhatiyek be, pékhateya wé ya gisti a,, = Vn2 — 6 be,
lim a, bibine.

n-+oo
Caresert:
lim a, = lim vr? -6 = | lim n? -6 =+

n—-+oo n—-+oo n-+oo
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Minak:

Ségoseyeki hemkenar e, diréjahiya kenari wi £ ye, em xalén
nivekén her sé kenaran bigihinin hev, ségoseyeki nl té bidestxistin
ku ew ji hemkenar e, em xalén nivekén her sé kenarén ségoseyé
na ji bigihinin hev, ségoseyeki séyem té bidestxistin ku ew ji
hemkenar e, em bi vi awayi berdewam bikin...

a) Komkirina derdora hemi ségoseyan
bibine.

b) Komkirina riberé hem( ségoseyan
bibine.

Caresert: e V7 "
A4

Ségoseyé A;B,C, derdora wé 3¢ e, O
" PRV Y 2 By A, Gy
rberé wé —

N N A 3¢ Lo 32
Ségoseyé A,B,C, derdora wé - ye @ rberé wé o Ye

Ségoseyé A;B;C5 derdora wé ..... e, 0 riberé wé .....
Bi vi awayi du peyhatiyén geometri yén bé dawi pék tén.
Ya yekem: berdewamiya derdora ségoseyan e, pékhateya yekem

3¢ ( bingeha wé % e.

Ya duyem: berdewamiya riberé ségoseyan e, pékhateya yekem

302 . . A1
‘FT 0 bingeha wé - €

Li gori zagona § = —:

a) Komkirina derdora hema ségoseyan §S; = :i = 67
2

V342

2
b) Komkirina rGberé hema ségoseyan S, = ﬁ = ‘/?7
4
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Hinkirin:

1)

2)

2n+1

Eger (a,) peyhatiyek be, pékhateya wé ya gisti a,, =
be:

a) Her ses pékhateyén destpéké bibine.

b) Tekez bike ku a,, kémker e.

¢) lima,, bibine.

n—-+oo

Dawiya peyhatiyén li jér bibine.
a) an=22: b)a, =vn? —2n+3

c)a, = (""‘2)4 d)a, = 7.2"1

n



1)

2)

3)

4)

5)
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PIRSEN BESA PENCEM

Eger (a,)ns0 peyhatiyek be, li gori rewsén li jér, her peyhati
zédeker e yan kémker e?
23n 3n-2
a) ay = 32n b) a, = n+1
Oap="2n=1  d)(n-4)
Hejmara neguhér r G pénc pékhateyén din ji her payhatiyé re

binivise.

Eger a; = —6,1r = 2 be, her ses pékhateyén destpékeé ji
payhatiyé re bibine.

Eger (1, 2,4,8,16,32, ...... ) peyhatiyeke geometri be, a,;
bibine.

Eger (a,).s0 : n € N* peyhatiyek be, li gori rewsén li jér tekez
bike ku her peyhati geometri ye.
a)anzgin b) a, =3"+3n
2n+5
C) Oy = ooy d) a, ==
e) a, = 5" f)a,.q = 4a,,ay =2

9) 5an41 — 2a, = 1,00 =—1
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6) Eger (a,)n=0 peyhatiyeke geometri be U r bingeha wé be.

a) Egera, =40r =5 be, a, bibine.
b) Eger a, =81 r = 2 be, a, G a, bibine.
c) Eger as = 64 G a, = 256 be, a,, bibine.

7) Eger(a,)n.=0 peyhatiyeke geometribe 0 a, =12 G r = 3 be:

a, + as + ag + a; + ag + aq bibine.



BESA SESEM: MATREKS

1) Matréks
2) Vajiyé matréksé
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MATREKS

Dilan xwest demjimérén xwendina xwe ji pirtdkén ziman,
birkari 0 diroké re di heftiyeké de nas bike, ji bo vé yeké tabloya li
Jér xéz kir G té de demén xwendina her pirtikeké li gori rojan

nivisand.
Yeksem | Dugem | Sésem | Carsem | péncsem | In semi
Ziman 2 3 2 1 3 1 1
Birkart 1 2 1 3 2 1 0
Dirok 1 1 2 1 2 0 1

Ji bo hésankirina nivisandin 0 xwendina van agahiyén di tabloya li
jor de, em hejmaran bi vi awayé li jér réz bikin:

2 3 2 1 3 11
1 21 3 2 10
11 2 1 2 01

ji koma hejmarén li jor re, matréks té gotin

Matréks: Komeke hejmaran e, taybetiyén wan én hevbes
hene, bi réz O stinan G bi awayé milkéseki di navbera du
kevanan de, tén komkirin.

Minak:
1 0 4 Réz 1] 0 4
9 -2 0 9| -2 0
1 3 1 1] 3 1
Stin
Minaka li jor ji sé réz O sé stlnan pék té.
Ji bo her matréksé du egkél hene:
. . o 1
Eskéla bingehin
1
Eskéla duyemin
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Bi awayeki gisti matréks bi vi awayi té nivisandin:

aiq aqio A1n

A =| Gz az . Qa2n
mn :

aml amZ e amn

Jé re matréksa A,,, té gotin ku jim réz 0 n stan pék té.

Sembola wé ev e: 4,,,,, U ji m.n re pépilk té gotin.

Cureyén matréksan

1) Matréksa dam:
Hejmara rézan yeksani hejmara stdnan e.

Minak:
9 13 5 2
1 11 7 6
A_3741
6 0 7 10

2) Matréksa eskéli:
Hema{ endam sifir in ji bili eskéla bingehin.

Minak:

1 0 O
0 -3 0
0 0 6

Tébini: Egkél tené ji bo matréksén dam hene.

3) Matréksa stanf:
Ji stineké pék té.
Minak:

5
)
5
4) Matréksa rézi:
Ji rézeké pék té.
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Minak:

3 7 0 -1)

5) Matréksa sifri:
endamén we sifr in.

Minak:

0 0 O
0 0 O
0 0 O

6) Matréksa yekeyr:
Eskéla wé hejmara 1 0 yén din sifr in O sembola wé I, ye.

Minak:

1 0 0
(01 o)
0 0 1

7) Matréksa yek endam:
Ji endameki pék té.
Minak:

(5)

Yeksaniblna matréksan:

Eger A, B du matréks bin G pépilka wan heman be 0 endamén wan
yén beramberi hev yeksan bin, wé demé her du matréks yeksan
in.

Minak:

) R 2x+y -1\ _ (5 -1 .. R .
Li gori ku (x 4y 1 > = (_2 1 ) nirxén x G y bibine.
Caresert:

Li gori yeksanibdné 2x +y =5 O0x —4y = -2

Em her du hevkéseyan careser bikin:
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2x+y=5 =y=5-2x (1)

x—4y=-2 (2

Ligori(1) 0 (2)

x—4(55—-2x) = -2

x=2 Oy=1

Karaninén li ser matréksan:
1) Komkirin O derxistin:

Encama komkirina du matréksén bi heman pépilké,
matrékseke bi heman pépilké ye 0 endamén wé encama
komkirina endamén her du matréksan én beramberi hev in.

Minak:

Encama komkirina her du matréksén li jér bibine.

2 1 4 3 2 1
Aszz (5 1 4], Bsz <2 1 4
1 2 1 5 2 2

Caresert:

2 1 4 3 2 1 5 3 5
1 2 1 5 2 2 6 4 3

Komkirina matréksan hevguhér e

Amn + Bnn = Bpn + Amn

Encama derxistina du matréksén bi heman pépilké,
matrékseke bi heman pépilké ye G endamén wé encama
derxistina her endameké bi endama beramberi wé re ye.
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Minak:

Eger A3 3, B33 du matréks bin ku:

2 1 4 3 2 1
As3(5 1 4], B33l2 1 4
1 2 1 5 2 2

Encama Az 3 — B33 U B33 — Az 3 bibine.

Caresert:

2 1 4 3 2 1 -1 -1 3
A3.3—B3_3=<5 1 4)—(2 1 4>=<3 0 0)

1 2 1 5 2 2 -4 0 -1

3 2 1 2 1 4 1 1 -3

5 2 2 1 2 1 4 0 1

derxistina matréksan nehevguhér e

Am.n - Bm.n = Bm.n - Am.n

2) Hevdan
Hevdana matréksé bi hejmareke rast re:

Ji bo ditina encamé, em her endamé matréksé hevdani hejmara
rast dikin.

Minak 1:

Encama hevdana matréksa li jér bi hejmara 5 re bibine.
2 1

(1 24

Caresert:

S(i —14):(150 —520)
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Minak 2:

Eger A = (_43 5) matréksek be, encama %.A bibine.
Caresert:

T 1 /3 —9y_ -1 -3
A=5(, )= 3)

Hevdana du matréksan
Mercé pékanina hevdana du matréksan A O B:

» hejmara stnén matréksa yekem A yeksani hejmara
rézén matréksa duyem B be.

Eger A matréksek be bi m.r pépilk O B matréksek be bir.n
pépilk, wé demé hevdan bi vi awayi ye:

A . B = C

mxr rXn mxn

Li gori ku hejmara stinén matréksa A yeksani hejmara rézén
matréksa B ye.

Pékanina hevdané: Destpéké komkirina hevdana hejmarén di
réza yekem ya matréksa yekem A bi hejmarén stiina yekem, duyem
0 séyem ji matréksa duyem B, pistre komkirina hevdana hejmarén
di réza duyem ji matréksa yekem A bi hejmarén stina yekem,
duyem 0 séyem ji matréksa duyem B pék binin.

Minak:

bi1 b1z b3
Eger A = (a11 2 a13) 0B = <b21 b b23>

a1 dpz dzz
b3y b3y bss

Encama A. B hibine.
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Caresert:

ai1 A1z Qg3 b bz biy _ (€11 C12 (13
( )\ bar b2z bas)=( )

a1 dpz QA3 C21 €2 Cp3
bs1 b3y bss

Li gori ku:
€11 = Qq1.b1q + a42.by1 + ay3.b3
Ci2 = Qq1.b1z + A12. by + ay3. b3,

C13 = Qq1.b13 + A13.by3 + a43. b33
C21 = Qp1.b1y + az3.by1 + a33.b3
Ca2 = Qp1.b1p + ay3.byp + a33. b3,

C23 = Qz1-Db13 + Az b33 + Qy3. b33

Minak:

EgerA=(£1L é 2)0B=<§ g)

Encama A.B bibine.

Caresert:
2 4
1 2 3
A.B = 13 5
Gs o (1 o)
AB_<(1x2)+(2><3)+(3><1) (1><4)+(2><5)+(3><0))_(9 14)
T \(4x2) + (5%3) + (6x1) (4x4)+ (5%5) + (6x0))  \29 5

Hevdana du matréksan nehevguhér e

Am.n- Bm.n & Bm.n- Am.n
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VAJIYE MATREKSE

Eger A G B du matréskén dam ji pépilkkan bin 0 A.B =
B.A = I,,, li gori vé, A vajiyé B ye, yan ji B vajiyé A ye, ango
her du matréks vajiyé hev in.

Sembola vajiblnéeve: A ' =B OB 1 =4

Minak:

Tekez bike ku her du matrékseén li jér vajiyé hev in.
103 (-1 -1

= e-(7 )

Caresert:

ao=( 2 1)-G 9

3 3

Wek té ditin, encam matréksa yekeyi ye, li gori vé her du matréks
vajiyé hev in.

Diyarkera matréksé:

Eger A = (CCL Z) matréksek be:

Ji hejmara ad — bc re diyarkera matréksé té gotin.

Diyarkera matréksé bi vi awayi té nivisandin:

;i Z| 0 sembola Wé ji det(4) ye.

Vajiyé matréksa dam

Eger A = (‘Cl Z

destpéké diyarkera wé bibinin:

) matréksek be, ji bo ditina vajiyé wé, em
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a) Eger det(A) # 0 be, wé demé vajiyé A ev e:

I rd -b
-1 _
A= detA(—c a )
b) Lé eger det(4) = 0 wé demé vajiyé A nine ( jé re matréksa
tekane té gotin.

Minak 1:

1 3 " A
Eger A = (_2 _3) matréksek be, vajiyé wé heye yan na?
Caresert:

det(A) = ad — bc = =3 + 6 = +3 li gori V&, vajiyé wé heye:

1 _ 1, 2 _ -1 -1
A_1=detA(—dc ab)=§(23 13)=<£ l)

3 3
Minak 2:
-2 4 A A
Eger A = (_3 6) matréksek be, vajiyé wé heye yan na?
Caresert:

det(A) = ad — bc = —12 + 12 = 0 li gori vé&, vajiyé wé nine.
Sadgirtina ji matréksan:

Gelek sOd ji matréksan di jiyané de tén girtin bi taybeti di
kargehan de yén ku ¢cend berheman bi hev re ¢édikin ji bo naskirina
girpén berheman GO buhayé wan. Matréks di elektriké de, di
mikaniké de ji té bikaranin. Di sifrekirina nameyan de ji té bikaranin
ji bo ewlehiya agahiyan.

Em dikarin nameyeke sifrekiri binivisin 0 pistre ji vekin ji bo
were xwendin. Destpéké em tipan bi hejmaran re réz bikin G sifir ji
bo valahiya di navbera peyvan de nigan bikin, divé matréksa
sifrekiriné P ( ji bo vekiriné ji P! hebe ku bi matréksén ji hejmarén
beramberi tipan O li gori peyvan ¢édibin, tén lihevdan.
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A |[B |[c |c |D |E |E |F |G |H
0O |1 |2 |3 |4 |5 |6 |7 |8 |9 |10
I |1 L |M [N O |P |Q [R
11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21

s |{s |T |u |U |V |WI[X |Y |Z
22 |23 |24 |25 |26 |27 |28 |29 |30 |31

Minak:
Peyama ku em biginin: “ROJ BAS” 0 matréksa sifrekiriné

p= ((1) 1) 0 ji bo vekiring ji P~ = ((1) ‘11)

Em peyamé binivisin:

()= (5). ()= (3) ()~ (). )= (T)
Peyam b0 bi vi awayi:

(1) (o) () (5)

Em niha bi P re hevdané pék binin ta were sifrekirin:
(b 1)CGe)=00) G V(=)

6 D-@=0) 6 @)=

Peyama sifrekiri ba bi vi awayi:

MG ENORNC

Vekirina peyamé:

Ji bo vekirina peyamé, em hevdana peyamé bi P! pék binin:
G DG=C G D=0
(0 1)'(1):(1) ’ (0 1)'(0):(0)
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Peyama vekiri bi vi awayi ¢édibe, em tipan li gori rézkiriné
beramberi wan binivisin:

()=o) - ()=0) « D-C) - (§)-0)

RO |J B|AJ|S

Careserkirina hevkéseya matréksi

Ji bo careserkirina hevkégeya matréksi ya li jér:

(i i) X = (g) ( X matrékseke ji pépilka 2x1 ye.)

Destpéké em matréksa X bi awayé semboli binivisin: X = (g)

Pistre em hevdané pék binin:

G 2-G)=0)

2a+3b\ _ (5)\, . o i
( a+ 4b ) = (O) li gorT yeksanibané em her du hevkéseyan
binivisin:
2a+3b=5} - a=4,b= —1IigorTvé:X=(4)
a+4b =0 ’ _1
Bi awayeki din:

(2 Nyp_(> . _ A
EgerA = (1 4) uB = (0) be, ji bo careseriya hevkéseya

A.X = B, em dikarin bi sGdgirtina ji vajiyé matréksa A (eger hebe)
hevkéseyé careser bikin: A. X =B ->X=A"1..B

Destpéké em det A bibinin:
detA=ad —bc=8-3=5
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Em hevdané pék binin:

4 3

x=a8= 5 |.0)=(*)

PIRSEN BESA SESEM

3 4 x2+2x 4
1) Eger herdu matréksénA=| 1 5|0B= 1 5

-2 4 -2 4
yeksani hev bin, nirxé x bibine.
aboa (32 4 N, 3 x+1 2
2) Eger her du matréksén A = (5 1 y- 2) 0B= (5 P
yeksani hev bin, nirxé x G y binine.

1 1 1 2
3) EgerA = <—2 3) aB= (—1 4) du matréks bin,
-1 4 5 3
2A + 2B, A + 3B binine.

3 2 -1 -1 2 -3
4) Eger A= (—1 -2 1 > aB= (—5 4 1 ) du matréks bin,
5 -1 4 1 0 2
A%, B% A.B,A — B, (A — B)? binine.
5) Eger A,B ( C sé matréks bin.
1 1 -1 1 2
A=(4 0 3>,B=(4 3>,C=G (1’ ;)
2 -1 1 -1 2
a) A.B , B.C binine.
b) Tekez bike ku (A.B).C = A.(B.C)
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DIBETI

Em hin tégehan nas bikin

Tecrube: her ceribandineke ku ¢éblna wé gengaz e, yan ji
blyereke xwezayi ye ku encamén wé tén naskirin.

Encamén tecrubeyé: bi tevahi encamén ku ji ceribandiné tén
bidestxistin, sembola wé Q (oméga) ye.

Bayer: binkomika encamén tecrubeyé Q ye, sembola wé ji yek ji
tipén A, B, C, D, ... ye.

Minak:

Di tecrubeya avétina berika zaré de U careke tené:
Encamén tecrubeyé: Q = {1, 2,3,4,5, 6}

Eger A blyera ku hejmareke tekane li jor be:
A=1{23,5}

0 eger B blyera ku hejmareke cot be:

B ={2,4,6}

Em hin blyeran nas bikin:

Blyera tekez: Q

Blyera negengaz: ¢

Blyera sade: bldyera bi endameki.

Blyerén dijber: A4, B dijberin - ANB = ¢

Blyerén hevtemamker: A, B hevtemamker in - ANB = ¢
0AUB =Q,dihemandeméde: B=Q\4A=A'

VVVYYVYY
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Minak:

Di tecrubeya avétina berika zaré de U careke tené
bayerén li jér binivise
1) Diyarblna hejmareke ji 5 mezintir

2) Diyarblna hejmareke ji 1 bicOktir
3) Diyarblna hejmareke ji 7 bigcaktir

Careseri

1) A={6} (bGyereke sade ye)
2) B={}=0 (bOyereke negengaz e)
3) € ={1,23,4,5,6} (bGyereke tekez e)

Céblna blyereké:
Di tecrubeyeké de encamek té bidestxistin sembola wé x e, eger:
Blyera A pék hatiye & x € A

Blyera A pék nehatiye © x ¢ A

Karaninén li ser blyeran A
a) yekgirtinadu bdyeran:
Blyerén endamén A yan ji B,
endamén hevgirtina her du bdyerén
A 0 B ne, sembolawé AU B
AU B pék hatiye ® x e Ayanjix € AUB
B ye
b) getandina du bayeran: A B
Bldyerén endamén A U B, endamén ANB
getandina her du blyerén A 0 B ne.
ANB pékhatye ©xe Al xeBye
c) ferqa du blyeran:
Ferga A O B, blyerén ku endamén A
ne, I&é ne endamén B ne. A B

Ferga B U A, blyerén ku endamén

B ne, |é ne endamén A ne. A/B B/A
A\B pék hatiye ©® x € AU x ¢ B ye.

B\A pék hatye ® xe BUx ¢ Aye
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Minak:

Di tecrubeya avétina du berikén zaré de ( careke tené, A
bldyera ku komkirina her du hejmarén li ser berikan 8 be, B blyera
ku her du hejmarén li ser berikan yeksan bin, li ser tabloya li jér
bihizire

1 2 3 4 5 6
(1,1 | (1,2 | (1,3) | (1,4 | (1,5 | (1,6)
2,1) | 2,2 | (2,3) | (2,4) | (2,5) | (2,6)
3,1 | 3,2 | 3,3 | (3,4 | (3,5 | (3,6)
4,1 | 4,2 | 4,3) | 4,4 | (4,5 | (4,6)
5,1 | 5,2 | 5,3) | 5,4 | (5,5 | (5,6)
6,1) | (6,2) | (6,3) | (6,4 | (6,5 | (6,6)
Blyerén A, B,A', A/ B, AU B, An B bibine.

OO~ [WIN|F

Fonksiyona dibetiyé

Eger Q encamén tecrubeyeke diyarkiri be, wé demé
fonksiyona P ya ku ji P(Q) dest pé dike G bi [0, 1] bi dawi dibe, jé
re fonksiyona dibetiyé té gotin, 1& du mercén wé hene:

1) P(Q) =1
2) EgerAnB =@, wé demé P(AUB) = P(A) + P(B)
aji (Q, P(Q), P)refezaya dibetiya bi dawi té gotin.

Teor? 1:

Di fezaya bi dawi (Q, P(©2), P)de P(@) =0
Tekezkirin:

Her du blyerén A 0 @ hevtemam in:

P(Au @) =P(4) + P(®)

P(A) = P(A) + P(®)

P(@®)=0

Teori 2:

Di fezaya bi dawi (@, P(Q), P) de eger A,A’ du blyerén
hevtemam bin: P(4") =1 - P(4)
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Tekezkirin:

Her du blyerén A, A" hevtemam in:
P(AUA") = P(4) +P(4) tAUA =Q

P(Q)=P(A) +P(4A) :P(Q) =1
1=P(A)+P4)

P(A)=1-P(A)

Teori 3:

Di fezaya bi dawi (@, P(Q), P) de eger A, B du blyer bin:
Ac B = P(A) < P(B)

Tekezkirin:
Her du blyerén A, B/A hevtemam in:
UAu(B\A) =B

P(B) = P(A U (B\4))

P(B) = P(A) + P(B\A)

P(B) — P(A) = P(B\A)) lé P(B\A) =0

= P(B) —P(A) >0 = P(B) = P(4)

Teori 4:

Di fezaya bi dawi (Q, P(Q), P) de eger A, B du bdyer bin
P(A\B) = P(A) — P(ANB)

Tekezkirin:

Her du bayerén A\B, AN B hevtemam in: |
A

A=(A\B)U(ANB)
P(A) = P[(A\B) U (4 N B)] “ .

P(A) = P(A\B) + P(AN B)

P(A\B) = P(A) — P(ANB)
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Tébini: P(A\B) = P(ANB")

Teori 5;

Di fezaya bi dawi (@, P(Q), P) de eger 4, B du bldyer bin
P(AUB) =P(A) + P(B) —P(ANB)
Tekezkirin:

Her du bdyerén B, A\B hevtemam in:

AUB = (A\B)UB Q A B
P(AUB) = P[(A\B) UB] A\B
P(AUB) = P(A\B) + P(B)

P(AUB) = P(A) — P(ANB) + P(B)
P(AUB) = P(A) + P(B) — P(AN B)

Bi kurtasi
Di fezaya dibetiya bi dawi de (Q, P(Q), P):

P(@®) =0

P(4) =1-P(4)

% ACB= P(4A) < P(B)

% P(A\B) = P(A) —P(ANB)

% P(AUB)=P(A)+P(B)-P(ANB)

% P(AUBUC)=P(A)+P(B)+P()—P(ANB) —
P(ANC)—P(BNC)+P(ANBNC)

X3

A

e

*¢

Tébint:
(AnB) =A"UB’
(AUB) =A'nB’

Minak:

Di dibetiya (Q, P(Q), P)de: P(4) =—, P(B) =—, P(ANB) = —
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Daxwazén li jér bibine.

1) P(A\B), P(AUB)
2) P(A'uB")
3) Dibetiya pékhatina yek ji her du bdyerén A, B

Caresert:

1) P(A\B) =P(A)—P(AnB)=§—%:%
1 5

P(AUB) =P(A) +P(B) —P(ANB) = —+———=—
5

2) P(A’UB)=P(ANB) =1—-P(ANB) = 1—%=?
3) Dibetiya pékhatina yek ji her du blyerén A, B ev e:
W=@AnBYU(A' NnB)
P(W)=P[(AnBYu(A' nB)]=P(ANnB")+ P(A' NnB)
P(W) = P(A\B) + P(B\A) = P(4) + P(B) —2P(ANB)
2

:—-|————:—
6 4
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Hinkirin:

. _3 _5 —
% Eger P(A) = o P(B) = o P(AnB) = o be,
yén li jér bibine.

a) P(A"), P(B")
b) P(A\B)

c) P(AU B)

d) P(AN B')
e) P(B' N A)

fyP(ANnB)’
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FEZAYA DIBETIYA Bl DAWI U YEKSAN

Di fezaya dibetiya bi dawi de (Q, P(Q), P):

Eger Q = {ay,a,, ... a,} 04 P(a;) = P(a,) = -+ = P(a,) ango hema
bldyerén seretayi yeksani hev bin. Wé demé jé re fezaya
dibetiya bi dawi 0 yeksan té gotin.

Encam:

a) Eger Q = {a,, a,, ... a,} be, wé demé:

{P(al) + P(az) + -+ P(an) =1 — p(al) — P(az) = 000 = P(an) = X

P(a;) = P(az) = -+ = P(a,)
b) Eger A = {by, b,, ... b,,} be, wé demé:

{P(A) = P(by) + P(by) + -+ P(by) =1

1
P(b) =P(by) =+ =P(by) == P(4) = m.— =
c) Eger n(4) = m, n(Q) = n be, wé demé:
n(A) _ m

PA) =) =

hejmara ancamén biyeré

Bi awayeki gisti P(A) =

hejmara encamén tecrubayé

hejmara awayén pékhatina biyeraA _ n(A)

Bi awayekidin P(A) =

hejmara awayén pékhatina bliyera Q) - n(Q)

Tébinf:

1) Di kisandina zédetiri endameki de, sé rews hene:
a) kisandina bi hev re, di vé rewsé de em levkiriné pék tinin.
b) kisandina li pey hev bé vegerandin, em & endameki bikisinin
0 wi endami dar bixin pistre endameki din bikiginin O bi vi awayi
berdewam bikin. Di vé rewsé de em rézkiriné pék tinin.
c¢) kisandina li pey hev bi vegerandin, em é endameki bikisinin
0 wi endami vegerinin pistre endameki din bikisinin 0 bi vi
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awayi berdewam bikin. Di vé rewsé de em riya bingehin a
jimartiné pék tinin.

2) Eger rézkirin ne péwist be di kisandina li pey hev bé vegerandin
de, dibeti té ditin wek ku kisandin bi hev re be.

3) Di kisandina li pey hev bi vegerandiné de, dibetiya her endami
heman e, ango tu girédana dibetiyé bi rézkiriné re nine.

Minak:

Di sindogeké de heft kart hene bi van hejmaran nisankiri ne 1, 2,
3, 4,5, 6,7 em sé kartan bi hev re bikisinin, dibetiya van blyeran
bibine.

a) blyera bidestxistina sé kartén pey hev bi vegerandin.
b) blyera bidestxistina sé kartén pey hev bé vegerandin.
c) bdyera bidestxistina sé kartén bi hev re.

Caresert:

a) em karta yekem bi heft awayan dikisinin O karta duyem ji bi
heft awayan dikisinin 0 ya séyem ji bi heft awayan dikisinin (i
gori riya bingehin a jimartiné) n(Q) = 7.7.7 = 343

b) em karta yekem bi heft awayan dikisinin G karta duyem ji bi
ses awayan dikisinin (0 ya séyem ji bi pénc awayan dikisinin (li
gori riya bingehin a jimartiné)

n(Q) =p(7,3) =7.6.5 =210

c) em binkomikeke ji s& endaman pék té ji komika {1, 2, ...,7}
dikisinin.

P(73) _ 7.6.5
n(Q) = C(7,3) = P_3 = E =35
Minak:

Di sindogeké de 3 gokén spi, 4 gokén sor (0 5 gokén zer hene, me
du ji wan kisandin.

A bQyera bidestxistina du gokén sor.
% B bilyera bidestxistina du gokén ji heman rengi.
% C blyera bidestxistina heri kém gokeke sor.

a) Eger bi hev re bén kisandin, dibetiya ditina bayerén 4, B, C
bibine.

b) Eger li pey hev bén kisandin bé vegerandin, ditina blyerén
A, B, C bibine.
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c) Eger li pey hev bén kisandin bi vegerandin, ditina blyerén
A, B, C bibine.

Caresert:

a) n(Q) = C(12,2) = 66

n4) €42 6 1

n(Q C(122) 66 11

n(B) C@B3,2)+CH4,2)+CGB,2) 19

n@Q) C(12,2) ~ 66

eger C' blyera bidestxistina du gokén ku sor di nav de nebin:

P(4) =

P(B) =

n(C) _ C(82) _ 28

P(C) =@ =tz = o¢ 1 90rT Ve
, 28 38
PC)=1-P()=1-—=—

HOn dikarin b) G c¢) bi alikariya mamoste careser bikin.
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Hinkirin:

1) Disindogeké de hest kart hene bi van hejmaran nigsankiri ne 1,
2,3,4,5,6,7, 8, em du kartan bi hev re bikiginin, dibetiya van
bdyeran bibine.

a) A blyera bidestxistina du kartén bi heman hejmari.

b) B blyera bidestxistina du kartén ku komkirina hejmarén
wan cot be.

c) C bayera bidestxistina karteke ku hejmara 7 li ser be.

d) D bayera bidestxistina du kartén ku komkirina hejmarén
li ser wan ji 8 mezintir be.

e) E blyera bidestxistina du kartén ku komkirina hejmarén
li ser wan ji 8 mezintir be yan her du hejmar tekane bin.

2) Di pakéteké de heft kart hene bi van hejmaran nisankiri ne 1,
2,3,4,5,6,7, em sé kartan li pey hev bé vegerandin bikisinin,
dibetiya van bdyeran bibine.

a) blyera bidestxistina karteke bi heman hejmari.

b) blyera bidestxistina du kartén ku komkirina hejmarén
wan cot be.

c) Blyera bidestxistina karteke ku hejmara 7 li ser be.

3) Disindogeké de 8 gokén sor, 3 gokén spi G 9 gokén kesk
hene, me sé ji wan bi hev re kisand.
dibetiya van bdyeran bibine.
a) her sé gok sor in.
b) du gok sor @ yek spi.
c) gokek ji her rengeki.
d) Gok bi rézé hetin kisandin, sor, spi G kesk.
e) Bidestxistina gokeke ku spi di nav de nebe.
f) Heri kém, gokek spi heye.
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DIBETIYA MERCI

Di tecrubeyeké de ku du bayerén wé hene A O B, eger bandora
pékhatina bdyera A li ser blyera B hebe, wé demé jé re dibetiya
merci té gotin, sembola wé Pg(A4) ye O bi vi awayi té nivisandin:

P(ANB)

Py (A) = P(B)

(dibetiya blyera A li gori pékhatina B) té xwendin.
Minak:

Di tecrubeya avétina berika zaré de 0 careke tené:

Encamén tecrubeyé: O = {1, 2,3,4,5, 6}

Eger A ={1,3,5,6},B ={1,2,3,4} be.

Dibetiya blyera A li gori pékhatina B bibine.

Caresert:
4 2 4 2 2 1
P ==5PB)=-0=+ PUNB) ==~
1
_P(AnB)_z i
Pp(4) = P(B) 272

1) Eger Py fonksiyona dibetiyé be, wé demé hem( taybetiyén
fonksiyona dibetiyé pék tén:
a) Pg(A") =1 — P(4)
b) Pg(A; U A;) = Pg(A;) + Pg(A;) — Pg(4; N Ay)
2) Eger A , B du bayer bin ji fezaya dibetiya bi dawi
Q, P(Q), P),GP(B) # 0 be li gort wé:
— A A _ P(AnB) _ P(9) _
a) egerA N B = @ be, wé demé PB(A) = W = % =
P(ANB) — P(B) _

b) eger B € A be, wé demé Pg(A) = o = =

P(ANB)=P(B).Pg(A) ,P(B)#0
P(AnB) =P(A).P,(B) ,P(A)#0
Ji vé re régeza dibetiya hevgirti ji du bdyeran re té gotin
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Be awayeki gisti:

Eger A,B,C e P(Q) G P(A) # 0,P(ANB) + 0 wé demé:
P(ANBNC)=P((ANB)NC) =P(ANB).Pyp(C)

= P(A). Py(B). P4np(C)
Ji vé re régeza dibetiya hevgirti ji sé bdyeran re té gotin

+ difezaya dibetiya bi dawi  yeksan de:
P(AnB) n(ANB)

P(B) = n(B)

PB(A) =

Minak 1:

Di tecrubeya avétina berika zaré de 0 careke tené:

Encamén tecrubeyé: Q = {1, 2,3,4,5, 6} e
Eger A4, blyera ku hejmara 2 li jor be.

Eger 4, blyera ku hejmarek ji 5 kémtir be.

0 eger B bayera ku hejmareke cot be:

1) P4(4,) bibine.
2) P5(4,) bibine.

Caresert:

B=1{246}=n(B) =3

P(A;nB) _ n(A;nNB) _ 1

1

{ A ={2}=n() =1
b = Pg(4,) = = =—
AinB={2}=n(A,NnB)=1 P(B) n(B) 3
e = L1234 =) =4 P(A;nB) _ n(A;NB)
2) = PB(AZ) = 10 = 3 — -
A,NB={24}=>n(4,NB) =2
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Minak 2:

Di Sindogeké de pénc gokén sor hene G her yek ji wan bi
hejmarén 1,1,1,1,2 nisankiri ne (G sé gokén sin bi hejmarén 1,1,2
nisankiri hene, em ji Sindogé du gokan li pey hev bikiginin bé
vegerandin,

Dibetiya van blyeran bibine.

1) komkirina hejmara li ser her du gokan yeksani 2 be.

2) du gokén sor bin 0 komkirna hejmara li ser her duyan
yeksani 2 be.

3) eger bé zanin her du gok sor in, Dibetiya komkirna hijmara
her duyan yeksani 2 be bibine

Caresert:

1) A: Bdyera kisandina du gokan, komkirna hejmara her
duyan yeksani 2 be.
_c(6,2).c(2,0) _ E
P(a) = c(82) 28
2) B: Blyera kisandina du gokén sor be, em blyera B bibinin
_n(4) _ c42) _ 3
P(a) = n(Q) ~ ¢(82) 14
3) R: Blyera du gokén sor be, em blyera A bibinin.

_ P(RNB) _ n(RNB) _ c(42) _ 3
Pr(4) = P(R) = n@®  ¢(52) 5
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Hinkirin:

1)

2)

Eger P(4) = %,P(B) = %,P(A UB) = % yén li jér bibine.

Eger 7 kartén wek hev U bi hejmarén {1, 2,3,4,5,6,7}
nisankiri bin. Em sé kartan li pey hev bé vegerandin
bikisinin.

a) Dibetiya kisandina karta bi hejmara 6 bibine.

b) Eger bé zanin ku komkirina her sé hejmarén kertén
hatine kisandin kit be, Dibetiya ku karta bi hejmara 2 di nav
wan de be bibine?



BIRKART AMADEYT 2
SEMAYA Bl SAX:

Minak:

Du sindoq hene di ya yekem de 5 gok (3 spi 0 2 sin) di ya
duyem de 3 gok (1 spi 0 2 gin) hene, me ji sindogeké ji wan gokek
kisand, dibetiya ku gok spi be bibine.

Caresert:

Em li ser semaya bi sax ya li jér bihizirin.

3
5 Q Goka spf ji
sindoga 2 sindoga yekem
1 Helesiu 2 O Goka sin ji
1

sindoga yekem

- Q Goka spi ji
1 _— sindoga duyem
Sindoga 2

duyem \?‘Q Goka sin ji

sindoga duyem

Eger blyera bidestxistina goka spi W be, li gori tirén sor:

1 3 1 1 14
PW) = (x5 )+ (5x5) =5
Minak:

Di refeké de 25 xort 0 15 ke¢ hene, di waneya Ingiliz de té
xwestin ku du kes derkevin bi hev re biaxivin,

a) Semaya bi sax jé re ¢éke.
b) Dibetiya ku yek ji wan ke¢ be 0 yé din ji xort be bibine.
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Caresert:

a)
24
—_— xort
39
25
—_— xort
40
15
o ke
39 ¢
25
—_— xort
3
15
— k
40 &6
14
—_ ke
39 ¢

b) Eger A blyera ku her du kesén axaftiné dikin yek ji wan keg
be G yé din xort be.

25 15 15 25 25 25 25
0= (FrE) (rE) =B E o E
40 39 40 39 104 104 52

Hinkirin:

Di kergeheke cékirina gilopan de sé mekine hene, ya
yekem %20, ya duyem %30, ( ya séyem ji %50 ji gilopén fabrigayé
bi gisti ¢édikin, ji mekineya yekem %1, ji ya duyem %4 ( ji ya séyem
J1 %7 xerabe derdikevin.

Eger ji berhemén fabriqayé bi gisti em gilopeké bikisinin:

a) Semaya bi sax jé re ¢céke.

b) Dibetiya ku gilopa me kisandi xerabe be, bibine.

c) Eger me zaniba ku gilopa hati kisandin xerabe ye; dibetiya
ku ev gilop ji berhemén mekineya yekem be bibine.
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DIBETIYEN SERBIXWE

Di fezaya dibetiyé de (Q, P(Q),P), eger Pg(A) = P(A) wé
demé ji her du blyerén A, B re blyerén serbixwe té gotin
Minak:

Di tecrubeya avétina diraveki kanzayi de sé caran, A
bldyera diyarblna wéne 0 nivisé ye, B blyera diyarbna heri zéde
nivisek. Tekez bike ku her du blyerén A, B serbixwe ne.

Caresert:

Q={W,w,w),(NW,W),(W,N,W),(W,W,N),
(N,W,N),(W,N,N),(N,N,W),(N,N,N)}

A={Nw,WwW),W,NW)W,W,N),(N,W,N),(W,N,N),(N,N,W)}

B={WWwWWwW),N,WW),W,NW),W,W,N)}

n(Q) =8, n(A)=6,nB)=4,n(ANB)=3

6 3 41 3
PA) =—=— , PB=—=—, P(ANB) =—

Bi hevrOkiriné té ditin ku Pg(A) = P(A)
Li gori vé her du blyer serbixwe ne.
Tébinft:
Di tecrubeya avétina nisaneké, diravén kanzayi,

berika zaré O kisandina bi vegerandin de béhtiri careké li
pey hev, dibeti serbixwe ne.

Teori

Di fezaya dibetiyé de (Q, P(Q),P), eger A, B du blyer
bin, li gori ku P(B) # 0, mercé pékanina her du blyerén
serbixwe A, B ev e: P(An B) = P(A).P(B)
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Teorl

Di fezaya dibetiyé de (Q, P(Q), P), eger A, B du blyerén
serbixwe bin, Wé demé A4, B’ serbixwe ne.
TekezkKirin:
P(AnB") =P(A\B) = P(A)—P(ANB) : A, B serbixwe ne
= P(A) — P(A).P(B) = P(A)(1 — P(B)) = P(A)P(B")

Li gori vé, A, B' serbixwe ne.

Encam:
Di fezaya dibetiyé de (Q, P(Q), P):

1) Eger A, B du blyerén serbixwe bin, Wé demé A’, B serbixwe
ne.

2) Eger A, B du blyerén serbixwe bin, Wé demé A’, B’
serbixwe ne.

Sé blyerén serbixwe

Di fezaya dibetiyé de (Q, P(Q), P) sé bayer hene 4,B,C

Eger blyerén A, B, C her du bi du bi hev re serbixwe bin, wé
demé her sé blyer serbixwe ne.

P(ANBNC) = P(A).P(B).P(C)

Minak:

Di tecrubeya avétina du berikén zaré de li pey hev G careke tenég,
A blyera ku hejmara li ser berika yekem 2 be, B blyera ku
komkirina hejmarén li ser her du berikan 7 be, C blyera ku her du
hejmarén li ser her du berikan cot bin.

a) Tekez bike ku A, B serbixwe ne.
b) Tekez bike ku A, C serbixwe ne.
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Caresert:
a)
n(A4) 6 1
={(2,1),(2,2),(2,3),(2,4),(2,5),(2,5)} = P4) = (Q) % = A
n(B) 6 1
={(1,6),(2,5),(3,4),(4,3),(5,2),(6,1)} = P(B) = 366

nAnB) 1
AnNnB={52)}=PANB) = Q) ~ 36

P(ANB) =
361 = P(An B) = P(4).P(B) A,B serbixwe ne.
P(4).P(B) = —
b)
C=1{(22),(24),(26),(42),(44),(46),(62),(64),(6,6)}
ey O _9 1
=PO=T=3%"1

n(AncC) 1
A{(22)}=P(ANC) = =36

P(4NC) = -

P(4).p(C) = >

RS
-

= P(AncC) # P(4).P(C) A,C neserbixwe ne.

Hinkirin:

Eger A, B du blyer bin di fezaya dibetiyé S de:

n(s) =36; n(4A) =9;n(B) =4in(AuUB) =24 be.
a) P(A U B) bibine.

b) P(A n B) bibine.
c) Tekez bike ku A, B serbixwe ne.
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HEJMAREN KOMPLEKS
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HEJMAREN KOMPLEKS

Li ser hevkéseyén li jér bihizire, careseriya wan di R de heye yan
na?

a) x2+x—4=0
b) x2+5x+6=0
c) x2+x+7=0

Wek té ditin careseriya hevkéseyén (a) U (b) di R de heye ji ber ku
di her duyan de (A> 0) e, Ié careseriya hevkéseya (c) di R de nine
ji ber ku (A< 0) e, ango hejmarake rast nine ku dama wé negetif
be, ji bo gareserkirina hevkéseyén bi vi awayi, pédiviya me bi
komeke din a hejmaran heye, navé wé komika hejmarén
kompléks e . sembola wé ji C ye.

hejmara dimen

Ew hejmara ku dama wé (-1) e G sembola wé i ye,
i?=—-1Ligorivei=+v-1
Em dikarin koka hejmarén negetif bi vi awayi binivisin:

V=a=vV-1la=vV-1Wa=iva :a>0

Minak:

Hevkéseyén li jér di C de careser bike.
a)z?+1=0
b)z2+9=0

Caresert:

a)z2+1=0 = z?=-1
2 _ .2 Z1=iE(C
= zZ=i :>{22=_ie(c
b)z224+49=0 = z2=-9

2 _ .2 Z1:316(C
= z°=09i :{zzz—BiEC
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Minak:

Hevkéseya li jér di C de careser bike.
z24+2z4+10=0
z2+2z+1+9=0

z24+2z+1=-9 =2 (z+1)? =9i?

{Z1+1=31 :{Z]_ZSl_l
Z2+1=—3l Z2=_3i_1

Komika Hejmarén kompléks C

C={z=a+bi: aeRbEeER}

a + bi : hejmareke kompléks e.
a : Besa rast e, sembola wé R, (Z) ye.
bi : Besa dimen e, sembola wé I,,,(Z) ye.

Minak:
hejmara kompléks Besa rast Besa dimen
—4 +7i —4 +7i
6 6 0
+7i 0 +7i
Minak:

Besén rast G dimen ji hejmarén jér re bibine.
a) z=-1+8i , byz=v2+5i, ¢) z=0
Caresert:
a)z=-1+8i
R, (Z)=-1,1,(Z) =8i

b)z = V2 + 5i
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Re(z) = \/E 1Im(Z) = 5i

c)z=0
R(2)=0 ,1,(Z)=0
Yeksaniblina du Hejmarén kompléks

Eger z; = x; + iy, , z, = x5 + iy, du hejmarén kompléks bin wé
demé Z1 = Zy (—4 (xl =X 'yl = yz)

du Hejmarén kompléks O hevjimar

eger du hejmarén kompléks hebin, besén rast 0 dimen yeksani
hav bin I&é hémayén dimen dij hev bin, wé demé yek ji wan
hevjimara ya din e.

Eger z = x + iy hejmareke kompléks be, hevjimara wé z = x — iy

ji bu ditna hevjimara hejmara kompléks, besa rast wek xwe dimine G
hémaya besa dimen té guhertin.

e Hevjimara hevjimara z yeksani z ye, ligoriwé z =z

e Hevjimara hejmareke rast a yeksani a ye, ligoriwé a = a
e Hevjimara bi yeksani —bi ye, li gori vé bt = —bi

Minak:

z = —4+ 5i hevjimarawé z = —4 — 5i
z =7 hevjimarawé z=7

z = —9i hevjimara wé Z = 9i

Hézén xwezayi yén i

i2=-1

3=iti=—-1i=-i

it =22 =(-1)(-1) =1
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Wek em dibinin:i"={i , —i, 1, —1} :n €N

Minak:

1) 33 =i%2.=("%i=i
2) i101 — '100.1: — (i4)25.i =i

Diréjahiya hejmara kompléks

Eger z = x + iy hejmareke kompléks be:

|z| =x2+y2 ER & |z|? = x? + y?

|z|: Diréjahiya hejmara z ye.

Minak:
Eger z = 6 + 8i hejmareke kompléks be, |z| bibine.

Caresert:

lz| = /x2 + y2 = V36 + 64 =100 = 10

Karaninén li ser hejmarén kompléks

1) Komkirin:
Eger z, = x; + iy, , z, = x, + iy, du hejmarén kompléks
b|n, Wé demé Zl + ZZ = (xl + lyl) + (xz + lyz)

z=2z1+2; = (x; + %) +i(y1 +¥2)

Taybetiyén komkiriné

Eger z,, z, , z; S&é hejmarén kompléks bin

a) karanina Komkiriné yekgirti ye.

71+ (2 +23) =(21 + 2) + 73
b) karanina Komkiriné hevguhér e

W +z,=2,+ 7
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c) Sifir "0" di karanina komkiriné de, bébandor e.
z+0=04+2z=2z :z€C

Minak:

Egerz; =2+ 7i, z, = —1+ 3i, hejmarén kompléks bin,
z, + z, bibine.

Caresert:

z1+2,=2-1)+i(7+3)

z1+2z,=1+10i

2) Derxistin:

Eger z; = x; + iy, , z, = x, + iy, du hejmarén kompléks bin, wé
demé z; — z; = (xy + iy1) — (x2 + 1y2)

z=2z;—2; = (%, — x3) + i(y1 — ¥2)

Tébint: z; —z, # 2, — 74

Minak:

Eger z, =3 - 2i,z, = —4/3 + 5i, hejmarén kompléks bin,
7z, — z, (0 z5 — z1 bibine.

Caresert:

z1—2; = (V3+4V3) +i(-2-5)
=53 —7i

zz—zlz(—4\/§—\/§)+i(5+2)
= —5V3 + 7i

Wek té thln Z1 - ZZ ¢ ZZ - Zl
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3) Hevdan:

Eger z;, = x; + iy, , z, = x, + iy, du hejmarén kompléks bin,
Wé demé Z1.Zy = (x1 + I'yl) (XZ + lyz)

= xle + l xlyz + l xzyl + izylyz |é iz == _1

Z1.2, = (1% — ¥1Y2) + i(x1Y2 + X21)

Taybetiyén hevdané
Eger z,,z, ,z; S€ hejmarén kompléks bin:
a) Karanina hevdané yekgirti ye.
z1.(2y .23) = (21.25 ). 23
b) Karanina hevdané hevguhér e.
Z1.29 = Z9. 71
c) Dikaranina hevdané de, hejmara 1 bébandor e
z.1=1.z=2z :z€C
d) Dikaranina hevdan de, levakirina hevdané bi komkiriné re
721.(2y + 23) =212+ 21.23 = (2, + 23 ). 24

Minak:

Egerz; =2+ 7i, z, = —1+ 3i, hejmarén kompléks bin,
z,.Z, bibine.

Caresert:
7.2, = (24 71))(—1 + 3i)
=—2+46i—7i+ 21i?
=-2—-i—21
=-23—1i
Hevdana Hejmareke kompléks bi hevjimara wé re:

Eger z = x — iy hevjimara z = x + iy be, wé demé



BIRKART AMADEYT 2

z.z=(x—iy)(x +iy)

=x%+ixy —ixy —i%y? lgi?=-1

Z.z=x?+y?

Tébint:
z.z=z|? © |z| =VzZ.z
Minak:
1 <3, . ~ A A

Eger z = ~+5 hejmareke kompléks be, Z (i z. z bibine.
Caresert:
_ 1 43,
Z=——-—

2 2
— 1 3
Zz=x*+y’==+=-=1

4 4

Wek té ditin |z| =vzZz.z=V1=1

o Em par ( parané
4) parvekirin: hevdani hevjimara
parané dikin.

zZ x1+i
z=2=2221 (7, %0)
Zy x2+ly2

Z1 _ (x1+iy1).(x2—iy3) — X1 Xp—i X1 Y2+ XoY1 =12 Y1y
Zy (x2+iy2).(x2—iy2) X22+y;52

Z1 _ (X1X2+Y1Y2) Hi(X1 Y2+ X2Y1)
Z3 X22+y5?

Minak:

Eger z;, =1+ 3i, z, = 4 + i, hejmarén kompléks bin, z = j—l bibine.

2
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Caresert:

Z1
Z= —
Z2

1+3i  (1+43D).(4-10)
44+i (4+0D.(4-0)

4 —i +12i —3i2_7+11i_ 7  11i

@2+ (3?2 1649 2525

Taybetiyén diréjahiya hejmara kompléks
Eger z,,z, , z; S&é hejmarén kompléks bin G k € R be:

1) z=0s|z] =0

2) lzy + z;| < |z1| + |z,]
3) 1z1.23| = |z4]. 12|

4) z| _ |zl

7| |zl
5 |z" =|z|* :n€N
6) |k.z| = |kl|.|z|

Minak:
Eger z = V3 + i, hejmareke kompléks be, |z| , z%, |z?|,|z|? bibine.

Caresert:

lz| = [x2+y?=y3+1=2

2
z2=(3+i) =3+2V3i—i?=4+2V3i

22 = |21? = 22 = 4
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Taybetiyén hevjmar:

Eger z,,2z, du hejmarén kompléks bin.

1) zy vz, =7, +z;
2) 7175 —Z1 zZ;

6) z+z=2x O z—2Z=2yi
Z z hejmarekeraste
Z=-z & z dimene

Minak:

Egerz——+

NG \/_l hejmareke kompléks be,

1) |z| bibine.
2) z, — bibine.

Caresert:

1) I =,/(%)2 ) =vi=1

2) 7=5- 7

L 1
Wek té ditin z = —
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PIRSEN BESA HESTEM

1) Hejmarén li jér bi awayeki sade binivise.

a) i~10 b) i? + i°
c) i3+ i%0 d)

e)i’”’ f)i*+i712
g)i®+i° h)

2) Hejmarén li jér bi awayeki sade binivise.

a) 3+ 2i)+ (—4+6i)
C)(7—4i)+ (—2+1)
e)(05+4+i)— (2-1i)
9)(=3—-1)— (4—50)

b) (2+3i)+ (—-6+1)

d) (—2+4i) + (5—4i)

f) (54 7i)+ (=5 +4i)

h) (2 + 4.1i) — (=1 + 6.30)

3) Hejmarén li jér bi awayeki sade binivise.

a) (-2-10)?

c) (5 + 2i)?
e)(2+1i)(4+3i)
g) (5 + 3i) (2 + 6i)

b) (1 + 4i)?
d) (3 +i)?
f) (3 + 5i) (3 — 5i)
h) (6 + 7i)(6 — 7i)

4) Hejmarén li jér bi awayeki sade binivise.

5+i
a)——f
6+1

5-i
®)5n

1+2i
2+3i

e)

2—/2i
9) 34610

b)

d)

f)

l

1+2i

3-2i
—4-i

3+4i
1+5i

h 14++/3i

) 1+V2i
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5)

6)

7

Hevkéseyén li jér di C de careser bike.
5224+5=0 2z24+12=0
4z2 +64 =0 6z2+72=0
3224507 =0 z2+4z4+20=0

Egerz; = -2 +1i, z, = —4 + 3i, hejmarén kompléks bin.
hejmarén li jér bi awayé x + yi binvise.

a) Zq +Z2 b)Zl —Zy

C) 21 -2, d) 571

e)z’

Eger z; = % + % hejmareke kompléks be, vé hejmaré

bi awayé x + yi binivise G z , |z| bibine.
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BESA NEHEM: GEOMETRIYA ANALIZ DI
VALAHIYE DE

TIR U GEOMETRIYA ANALIZ
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TIR U GEOMETRIYA ANALIZ

Qiraca di navbera du tiran de

Eger i # 0,% # 0 du tir bin 0
U = AB, v = AC be, li gori vé giraca di
navbera her du tirén u, ¥ de giraceke
bi ali ye, sembola wé (ﬁ) ye, ji
AB re kenaré destpéké 0 ji AC re
kenaré dawi té gotin.

<

u B

Eger AB bi awayeé rasterast (dij tirén demjiméré) bizivire G
cara yekem li ser AC bisekine, giracek té ¢ékirin pivana wé 0 ye, lé
eger zivirandin berdewam bike ta ku careke din li ser AC bisekine,
wé demé pivana giracé dibe 0 + 2m

Eger AB bi awayé nerasterast (wek tirén demjiméré)
bizivire G cara yekem li ser AC bisekine, giracek té ¢ékirin pivana
wé 0 — 21

Bi awayeki gisti:

Eger 0 pivana giraca (AB, AC) = (u, D) be, tevahiya pivanén
giraca di navbera her du tirén % = 0,% # 0 de bi vi awayT tén
ditin: 0+ 2nK : K€Z

Yan:(ﬁ) =0+2nK : K€eZ
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Kordinata homojen di teqalé de

Di awayeé li jér de, du teware hene xx’', yy'

Jitira 7 re tira mené ya tewareya xx’ A Y
té gotin.
] M(x,y)
Ji tira j re tira mené ya tewareya yy' N ]
té gotin. u i Yj
> " SX _ T -1 :
M=j=1, GH=3 j ; X

2

Jiteqaleya (0,1,)) re kordinata ; !
homojen té gotin.

Li gori zagona kenarén rasténhev té ditin ku
OM =04+ 0B (1)

Eger i, 04 li ser heman rahijteké bin @ [i] = 1,]|04]| = x|,
wé demé 04 = x.1

Eger i, OB li ser heman rahijteki bin 0 |j| = 1,|0B| = |y,
wé demé OB = y.j

Em di (1) bi cih bikin té ditin ku:

U=0M=x.7+y.j yanjiu(x,y)

Jé re forma analiz ya tira u té gotin.

Encam

1) Egeru = x;1+ Yy, , ¥ = x,1+ y,J du tir bin, wé demé
U+ V=0 +x)0+ Oy +2))

2) Egeru =x,1+y, tirekbe 0 a € Rwé demé
a.u = (a.x)l+ (a.y)]

P

3) Qiraca di navbera i 0 tewareya xx’ de: (7, %) = (i, OM)
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—

4) Qiraca di navbera 7 ( tewareya yy' de: (j, ) = (j, OM)
5) Eger (i) = 6 be, wé demé (i) = = — 6
6) Eger A(x,,y4), B(xp,ys) du xal bin, wé demé

AB = (x4 +x5) + (Va + ¥5)]

Hevdana hundirin ya du tiran

Eger u, v du tir bin 0 8 giraca di navbera wan de be, wé

demé hevdana hundirin ya her du tiran hejmareke rast e (u.v) O bi
vi awayfi té nivisandin:

2) Egeru lv & u.v=0Iligorive .7=0
3) Egeru || v wé demé
a) u.v = |u|.|¥|] dema ku her du tir bi heman alf bin.
b) u.7 = —|ul.|¥| dema ku aliyén her du tiran dij hev bin.

Lé bi gisti: Gava ku u. v = |u]. |?| her du tir bi hev ve girédayi ne.
4) d.u = || ligorive T.T=111?0 J.J=1])?
5) giraca di navbera her du tiran de:

uv

Em dizanin ku u.v = |ul.|¥|.cos@ = cos 8 =

|17

Forma analiz ya hevdana hundirin

egeri = x;1+ y1J,V = x,1 + y,J du tir bin, wé demé
VU= (0 + y1)). (x2L + ¥2))

V= x1600 + y1Y.)° + (Y2 + y1%2)T T

Lé 7i=1*=1,j7=1]?=1, ©j=0

&l

&l

Li gori vé:

= 2
U.v = x1% + y1y>
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forma analiz ya du tirén yeksani hev

Egerﬂ[;] ﬁﬁ[;j] du tir bin,
@=v)=( x=x, y=y")

Tébint:

[0

(17:(_5)(:)( x=0, y=0 )

forma analiz ya girédana du tiran

Egerﬁ[;] ﬁﬁ[;j] dutirbind a#0:U=a.v
[;‘1] = [Z;i] = {; z Z:;C], = x(a.y) =a.x'(y)

Li gori vé, formola analiz ya girédana du tiran ev e:

xy'—yx' =0

Encam:
Di teqaleya (0,7,)) de

1) Eger i = xT+yj 0 (7,u) = 6 qiraca di navbera i (1 xx' de
be, wé démé
Lu=1x+0y=x :7=171+0f
.U = |7]. |ul.cos @ = |ul.cos O
= x = |u].cos(@, 0)
L& bi heman awayl y = [t].cos(; — 6) = |il.sin(@, ¥)
wek em dibinin:
U = |u|cosO.T+ |u|sinf.]
2) Egerid = x;1+ y,Jwédemé U.uU=xx; +y)1

L [T = @2 = (T2 = x,2 + ,?

Lé goriwé:  |u| = /x;2+y,2



A
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Tébint:
Em dizanin ku |1| = /x:2+y,2, |9] = Vx22+y,% , Wé demé
171_7) X1Xo + V1iY2
c0sl = =——= =
2] [v] V2412322 4y,
Minak:

Eger #(v3,1),7(1,v3) du tir bin,
giraca di navbera wan de 6 bibine.
Caresert:

- >
u.v X1X2 + V1Yo
cosO = =

[l |91 Vx 2 4y12 224y,

_ (BW+MWE3) _ 2v3 _ V3 _
cos @ = V3+1iV/1+3 4 2 =0=

Kordinata tik di valahiyé de

ENE)

Z
Eger X'0X,Y'0Y,Z'0Z sé teware bin {
di xala O de hev bibirin, ne di heman
tegaley@ de bin 0 Z,J, k tirén men bin ji k
wan re, wé demeé: 0
]

il =1jl=|k|=1

> N s

@n=G0=0)=2

~{
<
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Pékhateyén dikarti yén xaleké di valahiyé de

Eger (o,1,j, k) kordinateke tik di
valahiyé de be, her xala j&, bi sé

hejmarén rast x, y, z t& nisankirin, ji
wan re pékhateyén dikarti ji xala M
re té gotin, sembola wé ji M(x,y,z) e.

Ji bo ditina her sé pékhateyan, em ji
xala M sé tegaleyén bi ox, 0y, 0z re

hevtik xéz bikin 0 wan di xalén

M, M,, M5 bi réz dibire, li gori vé:
x:0M1 , y:WZ , Z:W:;

Té ditin ku [OM] eskéla
prizmaya milkésan
OMM'M3; — M,M'"'"MM" (
her sé pékhateyén wé ji
X,y,Zne.

Lé em dizanin ku: dama
eskéla pirizmaya milkésan
yeksani komkirina damén her
sé pékhateyan e.

Li gori v&, diréjahiya OM bi vi
awayi té nivisandin

|oM| = {/x2 + y2 + 22

4
M;(0,0,2)
M(x,y,z)
k
0) »M;(0,y,0)
M;(x,0,0)
X
Z A
M;(0,0,2) M'"(0,y,z)
M"'(x,0,2) T M(x,y,2)
P
0 17 »M,(0,y,0)
M, (x,0,0) M'(x,y,0)
X

Ji OM re tira cih ya xala M té gotin.

Forma analiz ji tira cih re OM = xi + yj + zk
(0 bi kurtasf bi vi awayi té nivisandin OM (x, y, z)
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forma analiz ya hevdana hundirin

Eger U = x,0+ yij + 21k , B = x,T + y,] + 2,k du tir bin,
wé demé forma analiz ya hevdana hundirin ji her du tiran re ev e:

1_1)?7) = X1X2 ar Y1Y2 + Z1Zy

ni:

—_—

téb

» Egeru # 0, v # 0 bin, wé demé
ﬁlﬁ@xle +y1y2+ZIZ2 =O
% Ligorive i.j=7k=jk=0

Karaninén li ser tiran bi awayki analiz
Kordinata hevtik 0 asayi (0,77, k)

1) 0(0,0,0) xala destpéké ye.
2) Eger M(x,y,z) xalek di valahiyé de be, wé demé

M e (xoy) & z=0 Me(ox)oy=2z=0
ME€ (xoz) &y=0 Me(oy) ©x=2z=0
ME€E (yoz) x=0 Me(oz) &x=y=0

3) Eger (0,17, 75) Kordinata hevtik (0 asayi be 0 ¥ tirek bi di
valahiyé de be 1 % = OM, wé demé em dikarin % bi awayeki

analiz binivisin: ¥ = OM = x7 + yJ + zk

4) egeridi = x,i4 yiJ + z1k , B = x50 + y,j + z,k du tir bin, wé
demé:
U+ D= (xtx)l + (v +y2)] + (21 + 22)k

== (%, — )T+ (1 — )] + (21 — 2k

a.v = (tx)T+ (. y)] + (o z)k o €R

X
5) EgerﬁM av
Z

X a.x' x=a.x
Li goré wé yl = [a. y’] = {y =ay

-Z a.z z=a.z

!

X

y'| du tirén girédayi hevbin ® i =a.v : a € R*
!

Z
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Minak:

Eger % =7+ 2] — 3k # = 27+ j + 4k yén li jér bibine.

1) -20 , -—7¥
2) U+, uUu—7v
Caresert:

1) —2ii = —2(+ 2] —3k) = —20 — 4] + 6k
1 5 1 - - 7 N 1 7
—7v=—7(21+]+4k)=—l—7]—2k
2) Uu+v=>0+2)I+ Q2+ Dj+(-3+4)k
=30+3/+k
U—D=01-2)i+@2-1)]+(-3-4k
= —1+j-7k

Darahiya di navbera du xalan de

Li gori teoriya Pisagors (Pythagoras), Dlrahiya di navbera her du
xalan O, M de:

[OF| = Jx? ¥y + 22
Pékhateyén dikarti yén xaleké di valahiyé de
Eger A(xA,yA,zA),B(xB,yB,zB) du xal bin di valahiyé de bin, wé
demé em dikarin tira AB bi vi awayé binivisin:
AB = (xa+x5)T + (ya + y5)] + (24 + 25)k

0 Diréjahiya wé ev e:

|E| = (xatxp)? + (Va + ¥5)% + (24 + 25)?
Pékhateyén xala nivé tireki

Eger A(xq, ¥a, 24) U B(xp, yp,z, )du xal bin, wé demé pékhateyén
xala I nivé 4B ev in:
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_xb+xa _Yb+ya _Zb+Za
X; = > Vi = ) Z; = )

Hevdana derveyi ya du tiran

Eger u(xy, y1,21), V(x3, V5, 25) du tir bin di valahiyé de, hevdana
wan bi vi awayi té nivisandin:

U ANV = ()122—Y22)T + (X221 + x12)] + (1, + xz)ﬁ)E

Yan bi awayeki din:

—

- -

l k
0 AD = J _|3’1 Z1] 5 |x1 Z1] 5 |x1 Y1|
N Al Ty, z, Xy Zp X2 Y2

X2 Y2 Zp

Minak:
Eger 1(1,2,1),v(—1,1,—2) du tir bin, |1 A ¥| bibine.

Caresert:

— > i) _7 E 2 1 - 1 1 7 1 2 e

unNv= 1 2 1 _|1 _21+|_1 —2]+|—1 1|k
-1 1 -2

= 51+ +3k

Lé diréjahiya wé ev e:

i AD| =4/(=5)2+ (1) + (3)2 =35
TibinT:
1) 4 AV hevtikeliser u O ¥
2) Diréjahiya wé bi vi awayé ti nivisanden:
|u A D] = |ul.|V].sin0
3) a) Eger u (i ¥ du tirén girédayi hevbin 1 AV =0
b)d AV =0« ulvdutirén girédayi hev in
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Diyarker:

Diyarkera héza duyemin
a b|_ _
|c d| =a.d—b.c

Diyarkera héza séyemin

a b c
d f d e
d e f=a.e f—b.‘ +c.|
hok |h k g kI'7lg h
Minak:
1 -1 2
Nirxé vé diyrkeré bibine |3 1 -2
5 0 4
Caresert:
1 -1 2
1 -2 3 -2 3 1
3 1 -2|=1 - (-1). +2.
s 1 -1l Ao Pl )

= (1x4 — 0x—2) + (3x4 — 5x—2) + 2. (0x3 — 5x1)
=(4—0)+ (12+10) +2(0 - 5)

=4+22-10=16



1)

2)

3)

4)

BIRKART AMADEYT 2
PIRSEN BESA NEHEM

Nirxé van diyarkeran bibine.

5 -3 1 -1 3 2 3 -2 4
alo 4 -2 b)[-1 -6 2 c)|2 -8 -1
2 0 1 -3 12 6 6 —24 -3

Tekez bike ku:

a)u(2,3,—1), ¥(—4,—6,2) rastéhev in.

b)v'(1,1,1), ¥(1,2,—3) bi hev re tik in.

Eger u(2,3,—1), v(—4,—6,2) (0 w(—4,—6,2) sé tir bin:
ayuv , v.w , |ul , [¥] G |w|bibine.

b) Qiraca di navbera (u’, v), (w’, W) 0 (v, w) de bibine.

Eger u(4,0,—-1),%(2,1,3) 0 w(0,—1,1) sé tir bin:
UANY , VAU , VAW , [vAUu|l O uA@WAW)bibine.



5)

6)
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Li gori rewsén li jér, i. v bibine.
a)lul=2, |[v|]=6 (u,v)=0

b) li| =4, [v|=5 @,v)==x
c)lil=1, Ivl=-3 @) =7

d) @(7,1), %(3,8)

Eger A(1,—3), B(7,3) G c(6,4) sé xal bin:
a) AB, AC, BC bibine.

b) AB.AC O cosBAC bibine.
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VEGERANDINA Li GARIYA YEKEM U
HEVKESEYEN SEGOSEYi

Tékiliyén di navbera fonksiyonén ségoseyi de

. . L Y
1) Fonksiyonén ségoseyi ji du giragén
pivanén wan  — 6,6 bin: (-xy) (x.)
sin(r — 0) = sin @ -
cos(mr — 0) = —cos @ b NAN >
tan(r — 0) = —tan@ KJ
Minak:
o o o o 3
sin(120°) =sin(180° — 60°) =sin(60") =§
o o o o 1
cos(120°) = cos(180° - 60°) = —cos(60°) = —3
tan(120") =tan(180" — 60°) = —tan(60") = — V3
Tébint 1: Cy

Eger 8, —6 du girag bin, wé demé

sin(—60) = —sin(0) (x,y)
cos(—60) = cos
tan(—0) = —tan#é \ 6 > X

Minak:

sin(—30") = —sin 30’
cos(—30") = cos 30°
tan(—30") = —tan 30’

(x—y)

TébinT 2:

sin(2m + 0) = sinf
cos(2m + 0) = cos
tan(2m + 6) = tan 6
Minak:

sin(390°) = sin 30°
cos(400") = cos 40
tan(440") = tan80°
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2) Fonksiyonén ségoseyi ji du giracén + ¥
pivanén wan r + 6,6 bin: ()
sin(m + 0) = —sin 6 ”*/9/. ]
cos(m + 6) = —cos 6 G > X
a4
tan(m + 60) = tan 6 J
(=x-y

Minak:

o o o o 1
sin(210°) =sin(180" + 30°) = —sin(30") = —=

o o o o 3
cos(210") =cos(180° + 30") = —cos(30°) = —g

o o o o 1
tan(210") =tan(180" + 30") =tan(30") =—

V3 § ¥

3) Fonksiyonén ségoseyi ji du giracén

pivanén wan 2 — 6, 6 bin: =%7) ()
sin(2mr — 8) = —sinf ar
n—/9 \9

cos(2mr — 6) = cos O
tan(2mr — 0) = —tan®

(

Minak:

o o o o 1
sin(315") =sin(360° — 457) = —sin(45") = — %
o o o o 1

cos(315 ) =cos(360 —45 ) =cos(45 ) = ﬁ
tan(315") =tan(360° — 45°) = —tan(45’) = — 1
Tébint:

I
sin(E —60)=—cosf

i
COS(E —0) =sinf

tan (g — 9) = cotf
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Bi kurtast
Cariya duyem (z — 6) yan >+ 6 Cariya yekem (6) yan > — 6

sin(r — 0) = +sin@ sin(2r + 8) = +sin @
cos(m — @) = —cos 6 cos(2r + 6) = +cos b
tan(m — 0) = —tan 6 tan(2m + 6) = +tanf
sin(g +6) = +cos@ sin(g —60) = +cosb
cos(g +6) = —sin6 cos(g —0) = +sin6

Cariya séyem (m + 6) Cariya carem (2m — 6)
sin(r + ) = —sin@ sin(2r — ) = —sinf
cos(mt + 6) = —cos b cos(2m — @) = +cos b
tan(mr + 6) = +tané tan(2mr — ) = —tanf
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Hinkirin:

1) Eger:
A = sin(2m — 0) cos(mr — 0) tan(2m + 6)

B cos(2m + 0) cos(—6) sin(—0)
- cos(% +0)
a) A G B sade bike.
b) pistre A+ B G % bibine.
2) Fonksiyonén jér wek giracén teng binivise,.
a) sin 163° b) tan 248°
C) cos 327° d) cos(—213°)
3) Tekez bike ku wekheviya li jér rast e.
sin( + 0) tan(2m + 6) cos O

=sin6
cos(% —-0)
4) Bikaranina vegerandina li cariyan, nirxén yén li jérbibine.
sin(—30°) o _ . B .
) tanisos, T €05 330 b) (1 — cos 30°)(1 — cos 210°)

c) tan 300° cos 120° d) cos 780° — (sin 315°)(cos 405°)
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QIRACA BI ALIT
li ser awayé li kéleké bihizire

eger 04 bi aliyé pozitif de
bizivire O li ser OM raweste, wé
demé qiraca (04, OM) pék té
jé re giraca bi ali té gotin G
pivana weé @ ye.

Eger zivirin berdewam bike ta
ku careke din li ser OM
raweste, wé demé pivana

giraca (04, 0M) dibe 6 + 2,

AY

M(a,b)

VV><

Lé eger bi aliyé negatif de bizivire ta ku careke din li ser oM

raweste, wé demé pivana giraga (04, 0M) dibe 6 — 2.

Forma ditina giraga bi ali ev e:

0+2nK : K€E€ELZ

Formén sereke di navbera réjeyén ségoseyi de

p _sinB' o m i o5
tan( )_COSH. ¢E+n cotO = — 0 = k
sin @
sin’0 4+ cos’0=1:0 € R
T 2 = :
1 + tan?0 = 10 ==+ 7k 1+ cot™® sinZ0 0
cos?0 2 + 1k
1 T
secO=——:0#—+ 7wk cosecH = — 10 = wk
cos @ 2 sin @
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Minak 1:

cos?

1 — =2 pbi awayeki sade binivise.
14+sinx
Caresert:
cos’x 1-sin’x _ (1 —sinx)(1 + sinx)
1+sinx 1+sinx 1+ sinx
=1—1+sinx =sinx
Minak 2:

wekheviya li jér tekez bike.

(sint + cost)? + (sint — cost)? = 2

Caresert:

(sint +cost)? + (sint —cost)? =
(sin?t + 2sint.cost + cos?t) + (sin?t — 2sint.cost + cos?t) =
(sin’t + cos?t) + (sin’t + cos?t) =1+ 1 =2

Hinkirin:
Wekheviyén li jér tekez bike.

1) sin®t.cos?t = (cos*t — 2cos*t + cos®t)(sint)
2) tan?t — sint = tan®t.sin’t
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HEVKESEYEN SEGOSEYi YEN SADE

1) Hevkéseya bi awayé cos(x) = cos(09)
eger M, M, du xalén hemali bin li gori
tewareya cos, wé demé:
cos(—60) = cos(6)
té ditin ku cos(6) = cos( 0 + 2mk)

li gori vé, eger cos(x) = cos(6) wé demé:

x =0+ 2nk
yanjix = —60 + 2nk’

2) Hevkéseya bi awayé sin(x) = sin( 0)
eger M, M, du xalén hemali bin li gori
tewareya sin wé demé:
sin(r — @) = sin(0)
té ditin ku sin(0) = sin( 6 + 2rk)

li gori vé, eger sin(x) = sin( ) wé demé:
x =0+ 2k
yanjfix = (mr — 0) + 2nk’

3) Hevkéseya bi awayé tan(x) = tan(9)
eger M, M3 du xalén hemali bin li gori
xala destpéké wé demé:
tan(m + 6) = tan(9)
té ditin ku tan(8) = tan( 0 + 2mk)
bi vé yeké em dibinin ku:
tan(x) = tan(6)
x=0+mnk

Minak:

Hevkéseyén li jér di R de ¢areser bike.

1) cos (Zx - %) = CoS (x + g)

2) sin(x—%) :%
3) tan(x) = —1

sin

1
6
Ccos

) [} COS

M
/ \\ @ COS
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Caresert:

1) cos (Zx - g) = cos (x + g)

2 z +T[+2k T[+T[+2k 7T[+2k
- = = = X =—4— = = —
X 2 x 3 T x 213 T X B T
yaanZx—gz—x—§+2nk’=>x=%—§+2nk’=>x=1—:+27rk’
2) sin(x——):%
T T
Sln( —Z)=sm(g)
x———%+2nk

yanﬁx—%=n—%+2nk’

x ="+ 4 2mk x =2 4 ok
4 6 4
61T T ,ﬁ 5T ,
x=___+27'[k x:—+2n'k
6 6 6
3) tan(x) = -1
tan(x) = tan (— ) = T btk = 22 4k
an(x) = tan(—— Y= ——+mk=—4+1
4 4 4
Hinkirin:

Hevkéyesén li jér di R de tekez bike.

1) 1+2cos8 =0
2) 1—+/2cosf =0
3) 2sind—-1=0

21 ion
4) sin®6 ﬁSIHH—O
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REJEYEN SEGOSEYI J| KOMKIRIN YAN Ji
DERXISTINA DU QIRACAN RE

1) Ditina cos(a — b):

sin 4

navbera v (0 XX’ de be, li gori wéneyé em
dibinin ku % (cos a, sina) 0 V(cos b, sin b)

Li ser awayé li rexé bihizire. u
Eger |d| = 1,|9| = 1 bin 0 a giraca di / i e
navbera u 0 XX’ de be O b giraca di \ 2 >

*
L X4

.U = |u].|¥]| cos(a — b) = cos(a —

) @

S

*

@ LUV =x1.% + 1.V,
= cosacosbh + sinasinb (2)

ji (1) 0 (2) em dibinin ku:

cos(a —b) = cosacosh + sinasinb

Minak:
cos(15") bibine.
Caresert:
cos(15) = cos(45° — 30"

= c0s 45°.cos 30° + sin 45", sin 30°

= V6 +,V2

2) Ditina cos(a + b):
Egerem —b bi +b di (1) de biguherin, wé demé

cos(a — (—=b)) = cosa.cos(—b) + sina.sin(— b)
L& cos(—b) = cos(b) ,sin(—b) = —sin(b) li gori vé
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cos(a+ b) = cosacosbh —sinasinb

Minak:

cos(75") bibine.

Caresert:

cos(75") = cos(45° + 30°)
= cos45°.cos 30" — sin45".sin 30°
-1v6-1v2

3) Ditina sin(a + b):

Eger em g— a bi +a di(1)é de biguherin, wé demé

cos(a —b) =cosacosb + sinasinb (1)

I T s
cos(z —(a+b)) = cos(z —a)cosb + sin(i —a)sinb

cos <% —(a+ b)) = sin(a + b), cos (g — a)

. . T
= sma,sm(z—a) = cosa

sin(a + b) = sinacosb + cosasinb

Minak:
sin(75") bibine.
Caresert:

sin(75°) = sin(45" + 30")
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= sin45".cos 30" + cos 45 .sin 30°

_1 1
=-V6 +.V2

4) Ditina sin(a — b):
Egerem —b bi +b di (3)'yé biguherin, wé demé
sin(a + (—b)) = sina cos(—b) + cos a sin(—b) li gori vé:

sin(a — b) = sinacosb — cosasinb

Minak:

sin(15°) bibine.
Caresert:

sin(15") = sin(45° — 30")

= sin45".cos 30° — cos 45°.sin 30°

1 1
~15-1vz

Bi kurtasi:

1) cos(a—b) =cosacosb +sinasinb
2) cos(a+b) =cosacosh —sinasinb
3) sin(a+ b) =sina.cosb + cosa.sinb
4) sin(a—b) = sina.cosb — cosa.sinb

tana +tanb
5) tan(a T b) - 1-tanatanb

6) cot(a + b) = Lkacotb-t

cotb+cota
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Hinkirin:

Tekez bike ku:

a) sin (g— 0) = cos 6
C) sin (§+ 0) = cos @
e) sin(mr — @) = sin @

g) sin(r + 0) = —sin6

b) cos (g—@) = sin @
d) cos(§+9) = —siné

f) cos(mr — ) = —cos O

h) cos(m + ) = —cos 6
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WEKHEVIYEN SEGOSEYi YEN NAVDAR

sin(a + b).sin(a — b) = [sin a. cos b + cos a.sin b][sin a.cos b — cos a.sin b]

= (sina.cosb)? — (cos a.sin b)?
= sinacos?b — cos?asin?b : c0s%0 = 1—sin?6
= sin?a — sin?b

sin(a + b) sin(a — b) = sin?a — sin?b

cos(a + b) cos(a —b) = [cosacos b + sinasin b][ cosa cos b — sina sin b]
= (cosa.cos b)? — (sina.sin b)?
= cos?a.cos?b — sina.sin’b : sina = 1—cos?a

= cos?a + cos’h — 1

cos(a + b) cos(a — b) = cos?a + cos?b — 1

Réjeyén ségoseyi yén gatjimara qiraceké

¢ Ji bo ditina sin2a
Em dizanin ku sin(a + b) = sina.cos b + cos a.sinb
Eger a = b be, wé demé
sin2a = sin(a + a) = sina.cosa + cosa.sina
= 2sina.cosa
« Ji bd ditina cos 2a,
Em dizanin ku cos(a + b) = cosa.cos b — sina.sinb
Eger a = b be, wé demé
cos 2a = cos(a+a) = cosa.cosa —sina.sina

cos 2a = cos?a — sin%a

Bi awayeki din:
cos 2a = 2cos?a — 1 :sin’a = 1 — cos?a

cos2a = 1 — 2sin%a : cos?a = 1 — sin®a
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Bi kurtast:
sin 2a = 2sina.cosa

cos 2a = cos?a — sin’a

= 2cos’a —1
=1 — 2sin®a
tan(2a) 2tana
an(2a) = ———
1 —tan?a
Minak:
. in 0+sin 20
Tekez bike ku 2227 _ — tan g
1+cosB+cos26
Caresert:
sin 6+sin 26 _ sin 6+2 sin 6.cos @

1+cos0+cos26  1+cosO+(2c0s26—1)

__sin@(1+2cosf) _ sin6

= = = tan @
cosO(1+2cos0) cos@

Minak:

Hevkéseya li jér di R de careser bike.

1-sint—cos 2t _

. =—-1
sin 2t+cost
Caresert:
1-sint—(1-2sin’t) 1
2sint.cost—cost
2sin®t—sint
=-1

cost(2sint—-1) o

sint(2sint-1)
cost(2sint—-1) o
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tant = -1 =t =135°+180°k : k € Z

Formén damén réjeyén ségoseyi bi nigsana cos 2a

) 1+ cos2a
0 1.3 P A cos"d =———
Bi hin karaninén cabrf, 2
em van bi dest dixin. ., 1l—cos2a
s = ——
2
Ji parvekirina her du formén ranPo 1+ cos 2a
li jor, em vé bi dest dixin. At = Cos 2a

Formén réjeyén ségoseyi ji qiraceké re bi nisana réjeyén
ségoseyi yén niveé qiracé

Eger2a =0 = a = % em vé di formén li jor bi cih bikin:

0
in6 = 2 sin—. cos—
sin sin—-.cos—
0 0
cos@=c0527—sin27=2c0527—1
=1—2sin*—
sin®—
tan ——
tan = 2 9
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Formén sin3a 0 cos3a

sin 3a = 3sina — 4sin3a
cos3a = 4cos®a — 3 cosa

3tana-tan3a
1-3tanZa

tan(3a) =

Minak:

Tekez bike ku

Sin30 _ 1 4+ 2cos26

sin @

Caresert:

si.nSB _ 35in9l—4sin39 —3_ 4%
sin @ sin @

Hinkirin:

1) Wekheviyén li jér tekez bike.
x = tan?x.sin
b) cos?x(1 —tan®x) = cos 2x

a) tan?x —sin®

1—cos 26

=3—-—2+4+2cos20 =1+ 2cos20

Zx

C) 4sinxcosxcos2x = sin4x

2) Wekheviyén li jér careser bike.

a) cos 2x = cos(x + %)
b) sin 2x = sin(x — %)

C) sin 2x = cos(x + g)

d) sin(x — %) = sin(3x + g)

e) cos(3x + %) = cos(x — g)

f) sin(g - g) = sinx
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FORMEN GUHERTINAN

1) Formén guhertina ji komkiriné ber bi hevdané ve

X/

> sin(a + b) = sina.cosb + cosa.sin b
+sin(a —b) = sina.cos b — cosa.sinb

sin(a + b) + sin(a—b) = 2sina.cosb

<> sin(a+ b) = sina.cosb + cosa.sinb
— sin(a—b) = sina.cos b — cos a.sin b

sin(a+b) —sin(a—b) =2cosa.sinb

<> cos(a+b) =cosacosb +sinasinb
+ cos(a—Db) =cosacosbh —sinasinb

cos(a+b)+cos(a—b)=2cosacoshb

>

<> cos(a+b) =cosacosb + sinasinb
—cos(a—Db) =cosacosbh —sinasinb

cos(a+b)—cos(a—b) =—-2sinasinb
Bi kurtasi:
sin(a + b) + sin(a —b) = 2sina.cosbh (1)
sin(a+ b) —sin(a—b) = 2cosa.sinb (2)
cos(a+b) + cos(a—b) =2cosacosbh 3)

cos(a+b) —cos(a—b) = —2sinasinb (4)
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2) Formén guhertina ji hevdané ber bi komkiriné ve

sina.cosb =

[

[sin(a + b) + sin(a — b)]

NlH

cosa.sinb = —[sin(a + b) — sin(a — b)]
cosacosbh = % [cos(a —b) + cos(a —b)]

sinasinb = —% [cos(a —b) — cos(a — b)]

tana +tanb
1+ tanatanb

tanatanb =

3) Formén guhertna ji komkirina du réjeyén ségoseyi ber bi

hevdané ve.
@=x2
Eger {Z i Z _ ;C] = { _ é bicihkirina van di formén guhertina

ji hevdan ber bi komkiriné ve:

x+y x-—y
cosx +cosy = 2 cos cos
2 2
Xty x—y
CoSx —cosy = —2sin sin
2 2
x+ x—
sinx +siny = 2 sin 4 cos 4
2 2
. . Xty x—y
sinx —siny = 2 cos > sin >

Minak:

Tekez bike ku cos(15°).cos(75°) = =

4
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Caresert:

cos(15°).cos(75°) = %[cos(lSo + 75°) + cos(15o — 75°)]

[cos(90°) + cos(—60°)]

0+

N|RN|R

Minak:

Tekez bike ku cos(30° + 8) + cos(30" — 0) = —sin@
Caresert:

cos(30" + 6) +cos(30° — 9)

] 300+6+30"—6 ) 300+6—-30"+6
=—2sin > sin >

= —25in30°sin@ = —ZX%sinB — —sin@
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PIRSEN BESA DEHEM

1) Encama yén li jé bibine.
a) cos(15°), cos(75"),tan(75")

b) cos(3°).cos(42”) — cos(3").cos(24")
c) 1 — 2sin?(22.5°)

d) cos(67°) cos(7°) + cos(23").cos(83°)
2) Hevkéseya li jér di R de careser bike.

cos(30) cos(0) — sin(30).sin(0) = —% 10 € [—m, ]

3) Wekheviyén li jér tekez bike.
a) 3sin(0) = 2 cos?(0)

b) 2sin(20) — 2 cos(8) = V2 — 22 sin 6
¢) cos(x) cos(10”) — sin(x).cos(100°) = 1 — sin?(x)
d) 6sin?(x) + 2sin(2x) =1 =0

4) Tekez bike ku:

3sin(x) — sin(3x)
4

sin3(x) =

5) Van wekheviyén li jér tekez bike.
a) cos?(8)(1 — tan?(0)) = cos(20)

b) 4 sin 8 cos 6 cos 20 = sin 46

c) 4cos3(8) — 3 cos O = cos 36

Ccos2x cos x—sinx

(cosxsinx)3  1+sin2x
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Cirana hejmar

Diyarkera
matréksé

Fonksiyona
rader

Hejmara dimen

Hejmarén
kompléks

Hevjimara
hejmara
kompléks
Matréks

Peyhati

Peyhatiya bi
dawi

Peyhatiya
geometri

Peyhatiya
hejmart

FERHENGOK:

Eger xo hejmareke rast be,
navbera vekiri (a < b)Q =]a, b[ ya ku x,

endameke jé, jé re cirana hejmara x, té gotin.
Her matréksa bi awayé A = (Ccl Z

wé heye ad — bc. Diyarkera matréksé bi vi

) diyarkera

awayi té nivisandin: |Z Z| 0 sembola weé ji
det(A) ye.

Fonksiyona ku darastina wé f (x) bi xwe ye

Ew hejmara ku dama wé (-1) e G sembola wé
iye,i2=—1Ligorivéei=+v—1

Komeke hejmaran e, bi awayé a + bi té nivisandin
ku besa yekem a hejmareke rast e (0 besa duyem
bi dimene.i=+/-1

eger z = x + iy hejmareke kompléks be, hevjimara
we z=x-—1Iiy

Komeke hejmaran e, taybetiyén wan én hevbes
hene, bi réz 0 stinan G bi awayé milkéseki di
navbera du kevanan de, tén komkirin.

Hejmar bi awayeki bi rék 0 pék zéde yan ji kém
dibin

Eger pékhateyén peyhatiyé bi dawi bin, peyhati bi
dawi ye U eger pékhateyén peyhatiyé bé dawi bin,
peyhati bé dawi ye.

Dema ku her pékhateyek (ji bilt ya yekem) ji
encama hevdana pékhateya beri wé bi hejmareke
rast 0 neguhér re d pék té

Dema ku her pékhateyek (ji bili ya yekem) ji
encama komkirina pékhateya beri wé bi hejmareke
rast 0 neguhér re d pék té
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Plana Belavkirina waneyan (A)

Hefte
Hefteya Hefteya Hefteya Hefteya
Meh yekem duyem séyem ¢arem
flon -Komika -Fonksiyona
endaman kit 0 ya cot
-Karaninén li . oA
ser -Pir pékhate -I_:or1k5|yona -Pirsén besa
Cotmeh fonksiyonan -Pirsén besa 5] 2 ST
! -Fonksiyona | -Dawiyén
-Hevagirtina yekem o 2
f ‘ logarétm fonksiyoné
onksiyonan
-Berdewamiya | -Darastin
- fonksiyoné -Guhertinén e -Fonksiyona
Mijdar -Pirsén besa | fonksiyonén SN2 rader
séyem hejmari
A -Pirsén besa | - -Peyhatiya -Dawiya
Kanun carem FEsE geometri peyhatiyé
. -Pirsén besa | Ezmina . R
Cile péncem Dema Yekem Béhnvedan Béhnvedan
-Fezaya
-Matréks -Pirsén besa ClloEyE o] “oEme bl
Sibat -Vajiyé sesem gl sax.
A AN yeksan -Dibetiyén
matréksé -Dibeti o ;
Dibetiya serbixwe
merci
o -Tir O -Vegerandina
-Hejmarén . . .
kompléeks georpetrlya li cariya _ o
Adar o analiz yekem Q -Qiraca bi ali
-Pirsén besa A A
-Pirsén besa | hevkéseyén
hestem X S
nehem ségoseyi
-Réjeyén
-Hevkéseyén | ségoseyi ji -Wekheviyén "
- " PO . A PO -Formén
Nisan ségoseyi yén | komkirin yan | ségoseyi yén :
o L guhertinan
sade jT derxistina navdar
du giraca re
Gulan -Pirsén besa | Ezmina
dehem dawiya salé




AMADEYT 2

Plana Belavkirina waneyan (B)

Hefte
Hefteya Hefteya Hefteya Hefteya
Meh yekem duyem séyem ¢arem
flon -Komika -Fonksiyona
endaman kit 0 ya cot
-Karaninén li . oA
ser -Pir pékhate E)Ii:(r)]rélzswona ;;'rzi? o
Cotmeh fonksiyonan -Pirsén besa _Fonksiyona -D;wiyén
B lne ELE logarétim fonksiyoné
fonksiyonan
-Berdewamiya | -Darastin _Néziker
. fonksiyoné -Guhertinén ; -Pirsén besa
Mijdar Direa - -Fonksiyona
Pirsén besa | fonksiyonén rader carem
séyem hejmari
-Vajiyé SATS 95 é;-gcr)nuqetriya
Kaniin -Matréks matréksé sesem analiz
. -Pirsén besa | Ezmina " .
Cile nehem Dema Yekem Béhnvedan Béhnvedan
-Fezaya
peynai | D et
Sibat -Peyhatl}/a i -Dibeti yeksan
geometri péncem Dibetiya
merci
-Semaya bi -Hejmarén I—i\éea%ieyr:ndma
Adar sax. ko_m[zleks yekem Q -Qiraca bi alf
-Dibetiyén -Pirsén besa hevkasevan
serbixwe hestem evkesey
ségoseyi
-Réjeyén
-Hevkéseyén | ségoseyi ji -Wekheviyén _Eormén
Nisan ségoseyi yén | komkirin yan | ségoseyi yén uhertinan
sade jT derxistina navdar 9
du giraca re
Gulan -Pirsén besa | Ezmina
dehem dawiya salé




