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HORDHAC

Buuggan waxa loogu talagalay Xisaabta ardayda ku -
jirta Fasalka Saddexaad ee Dugsiga Sare, waxaana uu
ka kooban yahay lix cutub.

Xafiiska Manahijta wuxuu u mahadnagayaa guddi-
ga xisaabyahannada ah ee qortay buuggan oo kala ah
Xasan Daahir Obsiiye, Xuseen Max’d (Xannaan), Ax'd
Saciid Diiriye, Muusa Cabdi Cilmi, Cali Tid Ibraahlm,
Axmed Geedi Maxamuud, M.E. Bullaleh ivo Maxamed
Aw Daahir Cabdi (Gallan) oo isku dubbariday. Waxa
kale oo Xafiiskani u mahadnagayaa Jaallayaash1 sawir-
rada sameeyay iyo kuwii garaacay. :

Waxa mahad gaar ah leh Madbacadda Qaranka 00
suuragelisay soo bixidda buuggan.

Maamulaha Xafiiska Manahijta
‘Cabdi Timir Cali
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CUTUB 1
XIRIIR IYO FANSAAR

1. LAMMAANE HORSAN:

Marka aan gorno lammaane tirooyin ah, marmarka
gaarkood sida loo kala horaysiivaa micno ma le, 0o si-
da aan doonno baan u kala horaysiin karnaa, marmarka
qaarkoodna sida loo kala horaysiiya micno weyn bay ku
fadhidaa. Matalan, waxaan qori karnaa {4,3} ama {3.4} la-
hada tiro ee 4 iyo 3 kolba kaan doonno baan horaysiin kar-
naa, ulajeedadeeniina isbeddali mayso. Mar kasta waxan
helaynaa ururka kutirsaneyaashiisu ay yihiin 3 iyo 4.
Haddaba, goormay sida loo kala horaysiiyo lammaane
tirooyin ah ay micno aad ku fadhidaa? Inta aanan ka
jawaabin su’aasha bal tusaalahan u fiirso. Haddii tiro-
oyinka 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15 ay u
taagan yihiin Gobollada Hargeysa, Togdheer, Sanaag,
Bari, Nugaal, Mudug, Galguduud, Hiraan Shabeelle
Dhexe, Xamar, Shabeeclle-Hoose, Bay, Gedo, Bakool 1yo
Jubbada Hoose, sida ay u kala horeeyaan, isla markaa
lammaanaha (5,8) uu u taagan yahay gobolka shanaad

o ah Nugaal baa 8 barood keenay tartankii dhex mara-
yay gobollada, (8,5) na u taagan tahay gobolka sidee-
1aad oo ah Hiraan baa 5 barood keenay, markaa waxa
Innoo muugda in sida loo kala horraysiiyo tirooyinka ay
micna aad ah ku fadhido, oo haddii si kale loo kala hor-
raysiiyo mi~ihii isbeddelayo.

Lammaatte tirooyin, sida (5,8) waxa la yiraa lamma-
ane horsan. Haddii sida loo kala horraysiiyo ay micna
weyn ku fadhido. Lammaanaha horsan waxa loo goraa
sidan: (1,2), (5,8), (a,b) (2,a), (x,y) iwm., labada tiro ee
lammaanuhu ka kooban yahay mid walba waxa la viraa
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SH. 1: Bx T
Sadaga baraha ahi waa garaafka B x T.

L%* b
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€H. 2. Tx B

Garaafka T X B



&ﬁaxanka hoos ku yaali waa garaafka B x B, waxayna
1 egtahay sadag baro ah oo labajibbaarane ah.

[l.
3.
B 9 .

{23 4

Tusag le 4.
Samee 8araafka N X N hadgi;
1i;

N=q/_ 4
{ 3, ‘2, - 1, *0" 1, 2, 3}
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SIHL 4
Garaafka N < N,
Slaxanka 4aad haddii labada xarriigood ka Jiifa ivo ke
faagan ce mid walba cber u taagan vahay aan ugu hor
camayno. oo kuwa kalena aan xarrilgyo googo an ka

dhigno waxaan helayvnaa shaxanka hoos ku vaal.
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Xarriiq kasta waxay u taagan tahay tiro. ka soo ga-
«d xarriigda taagan ee 2 ku hoos goran tahay. Xarriig-
(inasl waxay u taagan tahay 2: tirada 2 meeshii aan do-
cnno baan xarriigda kaga qori karnaa. Markaa. had-
(i tiro kasta oo axrriigq u taagan aan ku gorno meesha
varriigdaasi iyo xarriicda eber u taagani ay iska goo.
Vaan waxan helaynaa shaxanka hoos ku vaal. Ogow.
¢ber waxan ku qgoraynaa meesha xarriigaha eber u taa-
gani ay iska goovaan
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" Shaxanka 6aad u fiirso, Maxaa ka dhexeeya isaga
ivo habdhiska kulanka laydi?
layli

{  Haddii B = {1,234} ; T={356};
= {G,2,3,4,5} ; D={0}

Raadi taranka kaartis, dabadeedna samee garaaf-

kiisa.
by BXT d) DxD
t) TxJ r)y TxT
i) BXxD s) JXxJ ¢
x) Bxd sh)y T xB
kh) B xB dh) TxD
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2. Haddii T ={—4, —3 —2 — 101,234}
Raadi taranka T x T dabadeedna samee garaaf-
kiisa. '

3. Raadi kutirsaneyaasha B x T haddii B iyo T
lagu siiyo

b) B ={0, 1, 2} T =1{1,2}

) B={b, t} T ={j, x}
j) B={L, m n d} T=1{1,2}

) B={-1,C1} T ={-3,—-2,—1,0,1,2,3}
) B = {3} T = {4}

4, HaddiB={—-3—-4.-3 —2,—1,0,1,2.3,4,5}
Samee garaafka B x B, dabadeedna calaama-
dee baraha u taagan:

{—4.3) (4.3) (3.4), (C.0), (1,3)
3. Xiriir:

Haddii B iyo T ay yihiin ururro aan madhneyn, hor-
mo kasta oo taranka kaartis B x T waa xiriir min B ilaa

T ah, taasi waxay la mid tahay, haddii r tahay xiriir min
Bilaa T ah, markaare B x T = {(xy) xe B,y € T}.

Tusaale 1: b

Haddii B = {1,2,3,4) T = {b.t, j}
rl:{(lab); (th)! (Svj)
r2:(11b)9( v.])

<4

Markaa r, iyo r, labaduba waa xiriiryo min B ilaa T ah.



Tusaale 2:

Haddii T = {6,7,8} j=1{1,2,3,4}

Si—{( 1), (6 »(6 3) (7.3)}
S, = {(6, 2‘( , (8,3))
S, = {(7 ,3,( ) (8,1), (8,2)}
S: = {(¢, ,(7 3). (8,5}

Markaa S,, S, iyo S; waa xiriiryo min T ilaa J ah, laakiin
S; maaha xiriir min R ilaa J ah, waayo waxa jira lam-
maane horsan (8,5) oo S, 0o aan ahayn kutirsane T x J
waayo 5 maaha kutirsane J.

Waxan arkayna in xiriir min B ilaa T ahi yahay urur
lammaaneyaal horsan oo xubinta hore ee lammaanaha
horsani tahay kutirsane B, xubinta danbena tahay ku.
tirsane T.

. HORAAD IYO DANBEED:

Ururka dhammaan xubnaha hore ee lammaaneyaal
horsan ee xiriir waxa la yiraa Horaadka xiriirka. Urur-
ka dhammaan xubnaha danbena waxa la yiraa Danbeed-
ka xiriirka.

Tusaale 1:

Haddii r tahay xiriir min B ilaa T ah:
B={b,t,j,x, kh}

Markaa:
T=1{1,234506} n={(b,2), (t.2), (t. 1), (j.5)
(x,5);

Horaadka r, oo loo qoro H(r,) waa ururka {b,t.j. x}
danbeedka r; oo loo goro D (r,) waa ururka {1.2,3,5}.

— 10—



Tusaale 2:

Horaadka r, oo loo goro H(r,) waa ururka {b,t, j. x},
(3,2) (4,5)}, markaa horaadka r, H(r) = {1, 2, 3,4}
1sla markaa danbeedka r, D(r) = {1, 2, 3,5}.

Tusaale 3:

Haddii f ay tahay xiriirka (1 , 1), ( ), (3
(n, 1) markaa horaadka f, fi(f) = 1,2,3,.--.n, danbeed-
kaf D{f) = 1.

Xiriir oo isku aaddan ah:

Ka soo qaad in Biyo T ay yihiin ururro aan madh-
nayn B = {1.2,3,4} , T = {b,t,j}. Kana soo gaad in:

r, = {(1,b), (1,t), (3,b)}
r, = {(2,b), (1,t), (2.t)}
r; = {(1,b), (2,b), (3,b)}
r,={(1.b), (1,t), (1.}
ro = {(4,b). (3.1)}

ro = {{1,b), (2,t}), (3,))}

Shaxanka hoos ku yaual waxay u taagan yihiin xiriir-
vada kor ku yaal. . :
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Leebabku ku tirsaneyaasha B ayay ku aaddiyaan ku-
waa T, hadda xiriir waxan u geexi karnaa sida soo socota:
xiriirka min B ilaa T ahi waa xeerka ku aaddiya kutirsa-
neyaasha B kuwa T.

Si alla sidii kutirsaneyaasha B aan ugu aaddinno
kuwa T. waxan helaynaa xiriir min B ilaa T ah, u fiirso
in horaadka xiriir kasta oo ah min B ilaa T ah, uu hormo
u yahay B, isla markaa in danbeedka xiriirkaasi uu hor-
mo u yahay T.

Guud ahaan, haddii S tahay xiriir min W ilaa Y ah,
horaadka S wuxuu hormo u yahay W, danbeedka S-na
wuxuu hormo u vahay Y, taasoo ah H(x) < W isla mar-
kaa D(S) <.

Haddii r tahay xiriir min B ilaa B ah, r waxa la yi-
raa xiriir B. Haddii B = {I,m,n,w} isla markaa
r = {(Ll), (Lmj), (m,n), (w,n}} markaa r waa xiriir
B. In kasta oo hormo kasta oo taranka kaartis, B x T
ay tahay xiriir inin B ilaa T ah, haddana waxa jira Xiriir-
vo gaar ah oo leh xeer 5heegayd sida ay isugu aaddan
vihiin kutirsaneyaasha danbeedka iyo kuwa horaadku.
Matalan, haddii B = {1,2,3,4,5} isla markaa «m» ta-
hay xiriir min B ilaa B ah {xiriir B), oo xubnahiisa hore
iyo kuwiisa danbe isle’eg yihiin, m wuxuu nogon karaa
xiriirvada hoos ku yaal:

mx:{(l,l)}, 2—{ l 2 2’1 (3’3)}
m, = {(3,3), (5.3)} ama m, = {(!,1),
(2.2) (3,3) (4.4) (5,5)}.

Xiriiryada aan soo sheegnay, ka ugu danbeeya ama
m, waxa loo qori karaa m, = {(x,y) |[xeB, yeB isla
markaa v = X}, waxana loo akhriyaa ururka lammaane
kasta 0o horsan (x,y) ee x tahay kutirsane B, y-na tahay
kutirsane B, isla markaa y le'eg tahay x.

— 14 —



Tusaale:

Haddii B = {1,2,3,4,5.6.7,8,9,10,12}
o= {(x,y) IX,yEB isla markaa y = 2 x}

. Markaa kutirsaneyaasha r, waxa loo tixi karaa sida soo
socota: r, = {(1,2), (2,4) (3,6), (4.8). (5, 10) (6,12)}

Tusaale 2:

Haddii B = {1,2. 3,4} r, = {(x,y) | x.y€B, y>x)
markaa, kutirsaneyaasha r, waa kuwa soo socda:

r; = {(1,2), (1,3), (1,4), (2,3), (2,4). (3. 4)}

Tusaale 3:

Haddii B = {1,2,3,4,5,6,7}
r;={(x,¥)] x,yeB, y = 5}

markaa, kutirsaneyaasha r, waxay nogonayaan kuwa ho-
os ku goran:

r, = {(1,5), (2,5). (3,5), (4,5}, (5,3}, (6.3)}
Tusaale 4
Haddii T = {— 2, — 1,C. 1,2}

r. = {(x,y)] x,ye€T, vy > x} tax kutirsane-
vaasha r,.

Furfuris:

ro={(=2,-2), (=2, —1), (=2,8), (=2,1), (—2,2).
(—1’_1)1 (_lao)“ (_111)7 (_1'2)' (U,D), (Ovl);
(¢, 1), (3,2), (1, 1), (1,2), (2,2)}



Tusaale 4:

Haddii J = {0, 1, 2, 3}
rs = {(x,y) | x, yeJ, x > 1, y < 2} tax ku-
tirsaneyaasha r,. Sheeg horaadka iyo danbeedka rs.

Furfuris:

I = {(2 1), (2, O), (3, 1)1 (3:0')}
Horaadka ., H(rs) = {2, 3}
Danbeedka r;, D(r;) = {0, 1}

Tusaale &:

Haddi M = {1,2,3, - 17}

oy

{(x.y)|x yeM, y = x*} _
{(x.y) | x, yveM, y = x*} tax kutirsa-

re
ry

neyaasha r,, isla markaa sheeg horaadka iyo danbeed-
ka r,.

Furfuris:

ro={(1,1), (z2,4), (3,9), (4,16)}
Horaadka r., H(r,) = {1,2.3, 4}
Danbeedka r,, D(r,) = {1,4,9, 18}

5. GARAAFKA XIRIIR:

Haddii B = {1,2,3,4} ; T = {b,t,j, x,kh}
r = {(1,b), (2,b), (3,t)}, sidee baad u sa-

mayn lahayd garaafka r? Marka hore samee garaaf-
ka taranka kaartis, B x T, dabadeedna calaamadee ba-
raha ku beegan kutirsaneyaasha xiriirka r.

— 16 —
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SH. 2

Baraha calaamadaysani waxay u taagan yihiin ga-
raafka r. Ogow in baraha garaafka ee r u taagani ka
mid yihiin baraha u taagan B x T markaa, waxan ar-
kaynaa in r tahay hormo B x T.

Tusaale 1:

Samee - garaafka r, = {(x,y) | x. yeB, x = y},
haddii B = {1, 2.3,4,5,6,7,8,9. 10} marka u horaysa
tax kutirsanevaasha r,.
n={(1.1), (2,2), (3,3), (4.4), (5.5), (6,6), (7.7)

(8,8), (3,9), (10,10)}

—_ 17 —
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Baraha calaamada lahi waa garaafka r..

Tusaale 2:

Haadii T = {1,2,3,4,5,6}

r, = {(x,y)|x, yeT. y > x}, taswiir gara-
afka r,.
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F={(1,2),(1,3),(1,4), (1,5),(1,6),(2,3), (2.4), (2,5),
| (23 6): (314): (31 5)! (35‘6')5 (4! 5)1 (4! '6')7 (5"6)}

" Baraha calaamadaysani waa garaafka r;. -

-
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—
{ 23 456
. 10:
Tusaale 3:
Haddii M = {— 4, -3, -2, —1,0,1,2,3,4,5}

F ={(x,y) x,y€em,y = 2x)
Samee garaafka ?
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Baraha calaamadaysani waa garaafka F.
F: {(_ 21, —‘4), (— 1’ - 2)’ (10;3;0‘)- (152)) (29.4)}
6. ISWEYDAAR XIRIIR: | |
Haddii B iyo T ay yihiin ururro aan madhneyn; r
tahay xiriir min B ilaa T, markaa isweydaarka r, oo oo

goro r~' waa xiriir min T ilaa B ah, oo loo geexo sidan:
r~' = {(y,x) | yeT, xeB} isla markaa (x,y) €r}

T.u-sa.ai; 1:

Haddii B ={2,3,5,7,9}), T= {m,n, w}
r, = {(2,m), (3,w), (3,n), (3,n) (7, w)}

— 20 —



mnarkaa: f, ={(m, 2), (w,3), (n,9), (n,3), 7)}

Ggow in r,~' ay tahay xiriir min T ilaa B ah, 1sla mar-
kaa r]“ CTxB.

Shaxanada hoos ku yaal, waxay u kala taagan yi-
hiin Garaafka iyo r—.

3._5 I
4“[".'
N
N r
g 'H
g ' |
- ¥
o — *—
Loy I
Lo | ! |
- - |
=2 1
5| Jf Ly
( | |
T
I | : }
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Tusaale 2:

markaa:

Haddii S = {(1,2), (3,2), (4.8), (5.9), (7.2))
T={2. 1. (2.3), (8.4, 8,5, 2.7)}
Tusaalaha taad horaadka r,, H(r,) = {2.3,7.3}, dan-

beedka r,. D(r;) = {m.n,w}. Waxan aragnaa in H(r,)
uu hormo u yahay B 1sla markaa D(r,) uu hormo u ya-
hay T. :

Bal u fiirso H(r,”") = {m,n. w} = D(r,). Sidaa oo
kale D(r,™') = {2.3,7,9) = H(r,).

Tusaalaha Zaad, horaadka S, H(S) = {1,3,4,5,7)} dan-
beedka S, D(S) = {2. &, 9}, laakun horaadka S-' ,H(S™)

= {2 2.8} danbeedka S~', D(S™") = {1, 3,4, 5, 7} mar-
kaa, H(S) = D(S'), D(S) - H(S ).

v

'Tusaalaha T

Haddii r tahay xiriir min B ilaa B ah:
B = {1.2,% 4,5, 6} haddii r loo geexo sidan: .
r = {(x,y)|xeB, yeB, waliba y = 2x}, raadi iswey-
daarka r.

Furfuris:

Marka hore tax kutirsaneyaa§ha r:
r={(1,2), (2.4), (3.€)} imka waxaan arkaynaa in
T ={(2.1), (4,2), (6,3)}. |

Shaxannada hoos ku yaal waa sawiro u taagan sida r
iyo r~' ay kutirsaneyaasha B.ugu aaddiyaan kuwa B |

— 22 —
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Tusaalaha 4
* Haadii B = {3,'4, 5, 6‘} T :7m{w\1y293145 3.'\
S = {(x,y) | x€B, yeT, x = 3}. N
markaa S={(3,1), (3,2), (3,3), (3,4), (3%5)
hadda  S7' = {{,3),(2:3),(3,3), 4,3),(5,3)}

— 23 —



shaxannada hoos ku yaal waxay muujinayaan sida S ivo
S~ ay isugu aaddiyaan kutirsaneyaasha B ivo kuwa T.

B, -

Sh.ily

1. Sheeg in xiriiryada S,, S,, S, S,, S;, ay yihiin xi-
riiryo B iyo 1n kale, B = {2,4,¢,8, 10, 12}.

s]_{@- )(42), 1010}
S, ={(2,2 11),(3 3), . (5,5)})
S; :{(6,8) (8,86)}

S, ={(3,4), (2,2), (4,3)}

Ss = {(1,10), (2, 1¢), (10, 10) }



T T T Ty T s ey

Calaamadee dhibcaha garaafka B x B ee_u ta-
agan xiriirvada masalada 1aad.

Adigoo isku aaddinaya kutirsaneyaasha B iyo
kuwa T, samee xiriiryada suuragalka ah ee min
BilaaTah,B = {b,t,j} T = {1, 2}.

Samee garaafka xiriiryada masalada 3aad.

Sheeg danb\eedka iyo horaadka xiriir kasta oo
soo socda.

by r ={(1,3), (2,5), (3,7)}

t) s ={(=32), (-24)}

i) £={(-11), (=10, (- L1}

x) g={(13), (2,3), (3,3), (4,4), (5.4)
| (6,4)} |

kh) h={(1,2),(1,3),(1,4),(1,5)}

Samee garaafka xiriiryada masalada 5aad.

HaddiiB={-5, —4, —3, —2, —1,0,1,2,3,4,5}
samee garaafkar, iyo r,

b) r={(xy)|x yeB, vy =x}

t) r.={(x,y) x, yeB,y <x},

Maxaa u dhexeeya {1, 2}, {(1,2)} (1,2) (9).

9. = Tax kutirsaneysha xiriir kasta 00 B, dabade-
.edna sheeg horaadkiisa iyo danbeedkiisa.

b) r={(xy]x=3};

B = {1,2,3}
t) n={xy|y=3};
= {1,2, 3}

i) n={xy)|x+y=1};
- B=11,2,34,5,6}
x) ra={(x,y)| x+y=1};
B={-1,01}
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kh) 1'5.=‘{(X:Y) | x —y= 1\} ;
B:{—'—I,O',l}.

d) réz{(x,Y)|y—2x—ﬂ};
B=1{1,273,,12}

ry r,={(xy) 2y —x=0};
r) r={(xy |2y —x=0};
B={1,2,3 12}

s) Ts= {(x,9)| y=x};
B=1{0,1,2,3.4,5,6,7,8,9, 10}

sh) ro={(xy)|y=x};
B — {,1’2’ 3’,..'2;(]1}

dh) 1= {(x,¥)| 2y =3x} ;
, B = {~—-3, -2,-1,0,1,2,3,4,5,6,7, 8}

10. Raadi weydaarka xiriir kasta oo masalada ga-
ad dabadeedna raadi horaadka iyo danbeedka
xiriir kasta.

11. Raadi weydaarka xiriir kasta oo hoos u yaal.
b) s ={(1,1),(22), (3 2), (3.1} |

) s =1{(1,2), (1,3), (2.4)} |
i) s3={<1,2),(2,1),(3 2), (2.3))
%) se={(1L1),(22), (.3), (4.4}
kh) s={(1,2), (1,1, (1,3), (1.4)}

12. HaddiiB={-5, ——4 -3, —-2,—1,0,1,2,3,
samee garaafka B X B, dabadeedna cal
dee baraha ku beegan x1r11ryadan
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by

t)
i)

X)

dh)

f={(xy)| xyeB, y =%}

f, = {(x.y) | x.yeB, y = 2x}

f, = {{x,y) | x,yeB, y = ¥}

f.={(x,y)] x,yeB, y =x}

f,={(x,y)] x,yeB, y = — 1}

fo = {(x,y)] x,yeB, y < x}
f, = {(x,y) | x,yeB, y = x}
.= {(x.y)| x,y€B, —~ 1 <y <3}

f‘?: {(XSY)l X;yeB’ .
x>—1,y<3 y>Xx}

o —:{(X,Y) | X,yeB. y = 3}

12. Tus sida f,, f; -+-, f1o, ay iskugu aaddiyaan ku-
tirsaneyaasha B ee masalada 12.

14. Masalada 12, raadi horaadka iyo danbeedka xi-
riir kasta.

15. Waa maxay xiriir min Y ilaa H ahi?

FANSAARRO

U fiirso xiriiryada soo socda ee min B, ilaa T, mar-
ka (i=1,2,3,-7). ‘
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Xiriiryada r,, Ts, Ts, iyo T, waa xiriiryo gaar ah oo xi-
saabta qaayo weyn ku leh. Bal u fiirso xiriiryadaa. Ho-
raadka xiriir kasta iyo ururka B way isle’eg yihiin, isla
markaa kutirsane kasta oo horaadku wuxuu ku aaddan
yahay kutirsane keliya oo danbeedka.

Xiriiryada caynkaas ah waxa loo yagaan fansaarro.



Qeexid:
Fansaarka f, oo min B ilaa T ahi, oo loo qoro

f:B — T, waa xiriir min B 1laa T ah, 00 labadan
sifo leh.

i) Horaadka f, H(f) =B
ii) Ma jiro kutirsane horaadka f oo ku aaddan wax
ka badan, hal kutirsane oo danbeedka f ka mld
° ah. a
Haddaba, haddii aan dib ugu noqono xiriiryadii ho-
re ee r;, r,, --- r,, waxan arkaynaa inr; uuna fansaar
ahayn waayo waxa jira kutirsane horaadka r, oo ku aad-
dan labo kutirsane oo danbeedka r,, taasi waa b, waxayna
ku aaddan tahay e, iyo f oo danbeedka r,. Kutirsane
r. maaha fansaar waayo waxa jira kutirsane B,, ee aan
kutirsaneyn horaadka r,, markaa, H(r,) = {b,t, j, x} ma-
na le'eka B,. B, maaha fansaar waayo waxa jira kutir-
saneyaal B. sida t iyo kh oo aan kutirsaneyn horaadka
r,, H(r,), markaa H(r,) = Bs. Weliba, waxa jira kutir-
cane horaadka r, oo ku aaddan in ka badan hal kutirsa-
ne oo danbeedka I's.

Haddii aan taxno lammaaneyaasha horsan ee xiri-
iryada r,, r; r;, iyo r, waxaan arkaynaa in ayna jirin la-
ba lammaane horsan oo xubnahooda horena isku mid yi-
hiin, kuwooda danbena kala geddisan yihiin. Ugu dan-
.beyn, bal aan is garab dhigno r, iyo r,.

r.={(b.c), (bf}, (t.a), (G.k), (x,1), (kh,m)}
r.={(b1), (t,m), (m), (x,m), (kh,n)}

Haddii aad eegtld lammaaneyaasha horsan ee ri,
waxaad arkaysaa in (b, c) iyo (b, f) ay xubnahooda ho-:
re isku mid yihiin kuwooda danbena kala -geddisan yi-
hiin. Laakiin ma jiraan lammaaneyaal horsan oo r, oo
xubnahooda hore isku mid yihiin kuwooda danbena kala
gaddisan yihiin, sidaa daraadeed, r, maaha fansaar laa-
kiin r, waa fansaar.

— 31 —



Haddii f tahay fansaar min B ilaa T ah, 0o u geexan
sidan:

t = {(x,y)| x€B, yeT, y = x’tooay B = {1,2,3,4,5}
T = {1,4,9, 16, 25}, markaa waa la taxi karaa kutirsa-
neyaasha f, f waxay isku lammaaneysaa ] iyo 1,2 iyo
4,7% iyo 9 iwm. Markaa, waxan qori karnaa f(1) =1
ama f waxay 1 oo kutirsan horaadka ku lammaaneysaa
1 oo kutirsan danbeedka. Sidaas oo kale waxan qori
karnaa f(Z) = 4 ama f waxa; 2 oo kutirsan horaadka ku
lammaanaysaa 4 oo kutirsan danbeedka. Guud ahaan,
waxan oran katfhaa f(x) = x*> ama f waxay x kasta oo
kutirsan horaadka ku lammaaneysaa x? oo kutirsan dan-
heedka. f(1), f(2), £(3), f(4), f(x) waxa loo akhriyaa
f-da 1, f-da 2, f-da 3, f-da 4 iyo f-da x. f(2) waa kutirsa-
ne horaadka f. Sidaas oo kale, f(Z%) waa kutirsane dan-
beedka f 0o ku lammaan x oo ah kutirsane horaadka f.

Imika, fansaarka f ee kor ku geexan waxan u qort
karnaa sidan:

i—{x f(x)| f(x) =x% xeB, f(x) eT}. Waan soo ga-
abin karnaa 00 waxaan u qori karnaa: f(x) = x?, xe€B.

Badanaaba, summadda fansaarradu waa xaraf <eli-’
ya, sida f, g, h ama f. Marmarka qaarkood, waxa la sku
xiraa summadda fansaarka iyo doorsame u taagan ku-
tirsaneyaasha horaadka si1-ay kuu siiyaan kutirsane dan-
beedka. Matalan: f(x) waa kutirsanaha danbeedka f
ee ku lammaan kutirsanaha horaadka x.

Waxa dhici kara in aad ogaan karto in xiriir u fan-
saar yahay iyo in kale adigoon tixin kutirsaneyaashiisa.
Matalan: waxa laguu sheegay in f tahay xiriir min B ilaa
T ah, isla markaa waxa laguu sheegay ururrada B, T iyo
geexda f, dabadeed waxa lagu weydiiyay in f fansaar ta-
hay iyo in kale. Markaa labadan su’aalood ee soo soc-
da _]awaabahooda uunbaa kuu sheegi kara in ay f fan
gaar ‘tahay iyo in kale.
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1. Haddii halka x aan ku beddelno kutirsane kasta
oo B, y ma nogonaysaa kutirsane T?

aw

Haddii halka x aan ku beddelno kutirsane kas-
ta oo B, y hal giime oo keliya ma yeelanaysaa?.

Haddii jawaabta labadani su'aalood ay «haa» noqo-
to, markaa f waa fansaar min B ilaa T ah, haddii jawa-
abta mid ka mid ah, ama labadooduba ay maya noqoto
markaa f ma aha fansaar min B'ilaa T ah.

Tusaale ahaan, haddii B = {—3, —2, —1,0, 1,2, 3}
T=1{C.1,49) f = {(x,y) | xeB, yeT. y = x}
f.={(x,y)| xeB, yeT, y = x?}

Markaa f, maaha fansaar min B ilaa T ah waayo (i)
marka aan x ku beddelno — 2, y = — 2. laakiin — 2 ¢T.
f. waa fansaar min B ilaa T ah waayo (1) markaa aan x
ku beddelno kutirsane kasta oo B, y waxay nogonavsaa
kutirsane T. Matalan, haddii x = — 2. y = (— 2)% = 4,
4e€T. (ii) marka aan x ku beddelno kutirsane kasta 0o
B, waxan helaynaa tiro keliya oo y u taagan.

Tusaale kale, haddii: f.={(x,y) | xeB, yeT, y*=x
isla markaa B = {0,1,4,9,16,25,38} T = {— 6, — 5,
—4, — 3 —2, —1.0,1,2,3,4,5,¢€}, f;,, ma fansaar
caa? Bal aan eegno jawaabta labadii su’aalood ee ahaa.
(1). Haddii halka x aan ku beddelno kutirsane kasta oo
B. y ma nogonaysaa kutirsane T? Jawaabtu waa haa,
matalan. haddii x ay tahay 4,y?> = 4 markaa y waa 2

ama — z. U fiirso in 2€T isla markaa in — 2e€T. (ii)
haddii halka x aan ku beddelno kutirsane kasta oo B,y
hal giime oo keliya ma yeelanaysaa? Jawaabtu waa
«maya» waayo marka x = I6, y waxay noqonaysaa 4
ama - 4 markaa, f;. maaha fansaar.

Layli:

I. Xiriiryadan B, kuwee baa fansaarro ah, haddii
B = {I,2,'5.4.5}
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Tusaalooyin:

Fansaarradan kuwee baa mid-mid ah (1 — 1), ku
weebaana badi-mid ah.

B,

f,={(b,1), (t,2), (j.3). (x.3), (kh, 4)}
f, maaha fansaar 1 — 1 ah, waayo waxa jira labo lam-
maane oo horsan, sida (j.3) iyo (X, %) oo xubnahooda
danbe isku mid yihiin, kuwooda horena kala geddisan yi-
hiin. f, waa fansaar badi-mid ah.

D : %)1 . 'T}_

o N-F N > =~

——

f,={(b, 1), (t3), (3.4), (x,5)
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. waa fansaar | — | ah, waayo ma jiraan laba lamma-
ane horsan oo xubnahooda danbe isku mid yihiin, kuwo-
oda horena kala geddisan yihiin.

. /

'3: {(bsl)a (t’z)* (Jaj)v (X,4)' (kh,S)}

{. waa fansaar 1 — | ah, waayo ma jiraan lammaane-
vaal horsan oo xubnahooda danbe isku mid yihiin, ku-
woodan horena kala geddisan yihiin.

yfA i{(tv 1)! (.} 2)» (X7 Z’): (kh, 4)}
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Tusaale ahaan, I, waa | — | waayo aan halka v ku
beddelno kutirsane kasta oo T, x hal giima oo kaliya bayv
leedahay. Matalan, marka ay y = 3, x waxay le'eg ta-
hay = marka y ay tahay 4, x-ina waa 4, iwm. F, maaha
! — 1 waayo waxa dhici kara in la helo kutirsane T oo
marka halka y lagu beddelo, siiya x laba qiime, matalan,
marka ¢ lagu beddelo halka y, x waxay yeelanaysaa la-
bo giime, kuwaas oo ah 3 ama — 3, markaa. f, maaha
fansaar 1 — 1.

Layli:

. Haddii B = {1,2,3,4,5}, oo f,, f,---,f; ay yi-
hiin fansaarro B, sheeg kuwa mid-midka ah.

by fi={(1.1),(2,1), (3,2), (4,2), (5.2)})
t) f={(x.v) x, yeB, y = x}

i) fL={(xy)y =4}
x) f.o= {(1.1), (2.2), (3,4), (4.5). (5.3)}
khy = {(1,5), (2,4), (3,3), (4.2). (5. 1)}

(O]

Ka soo qaad in f,, f,, f,, f, iyo f. ay yihiin xiriiryc
min N ilaa N ah, N = {1, 2, 3.---}. tus inay fan-
saarro yihiin ivo in ay 1 — | yihiin.

x) fo={(xy) vy=38}

tr fo={ny) | y=x)
khy f.={(x,y) v = 3x}

iy L={xy y=x}

by fi={0.y) |y =2x}
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3. Haddii f,, f,, f;, f, iyo f; ee masalada 2aad ay vi-
hiin xiriiryo Q, Q-na ay tahay ururka abyoone-
yaasha. Tus in ay fansaarro yihiin iyo in ay
mid-mid yihiin.
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T. FANSAAR DHAMMAYS AH
Qeex:

Haddii B iyo T ay yihiin ururro, f-na tahay fansa-
ar min B ilaa T ah, f waa fansaar dhammays ah oo min
B ilaa T ah, haddii danbeedka f, D(f) = T. Waxa loo

dm
goraa f: B — T.

Tusaalooyin:

Sheeg in fansaarradan dhammays yihiin iyo in kale

B, | f;

P, By — T

f={(1,b), (2,b), (3,b), (4,t), (5,j)}
D(f)) = {b,t,j} =T,
I, waa fansaar dhammays ah oo min B ilaa T ah,
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4. Haddii B = {1,2,3,4,5}; f, ay tahay fansaar
min B ilaa B 0o u qeexan sidan:

f.={(xy)!| x,y€B, y = x}, f, ma tahay dhammays?
haddii aan taxno kutirsaneyaasha f, waxan helaynaa in

f4 - {(17 1); (292)9 (393)» (44)’ (5,5)}

D(f,) = {1,2,3,4,5} = B, marka f, waa dhammays.
f’- = {(i! i)» (25 2); (3’ 3)’ (4'4)’ (59 5)} D(f4) = {1’2’
3,4,5} = B, marka f, waa dhammays.
5. Haddii B = {1,2,3,4,5,6} ; T = {2,4,6,8, 10.
12,14,16} f.= {{x,y)| x€B, yeT, y = 2x}.
F's fansaar dhammays ah ma tahay?
f5 - {(1? 2)9 (2‘?4)7 (39 6) (478), (S: 10)’ (57 12)}
D(fs) = {2,4,6,8,10,12}. Danbeedka fs iyo T isma le,-

ka, D(f;) = T; markaa f; maaha fansaar dhammays ah
00 min B ilaa T ah.

Adiga oo aan tixin kutirsaneyaasha fansaar, waad
ogaarn kartaa in ay dhammays tahay iyo in kale. Su’aa-
shan sco socota jawaabteeda ayaa kuu sheegi karta
dhammaysnimada fansaar, su’aashu waa: «Haddaii y ay
gaadato kutirsane kasta oo T, x ma nogonaysaa kutirsa-
ne B? Haddil jawaabtu ay “haa’ noqoto, fansaarku waa
dhammays, haddii kalese maaha dhammays. )
Tusaale ahaan, f; maaha dhammays waayo marka ay y
tahay 14, x waxay neqonaysaa 7, laakiin 7¢B.

6. audiif,ay tahay fansaar B,, B,={0, 1, 2, 3,4,5)
fo={{x,y)|x,yeB,, y = 3} markaa, f, ma
tanay dhammays?

f. maaha dhammays waayo haddii y ay nogoto kutirsane

B, 00 aan 3 ahayn, x ma geexna mana oran karno waa
kutirsane B,.

Haddii aan taxno kutirsaneyaasha f waxay nogona-
vaan sidan:

ff - {(C" 3)7 (1, 3)1- (21 3}1 (3, 3)1 (4)3)v (5’ 3)} markaa
D(f,) = 3. U fiirso D(f,) = B,.
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‘Layli:

J.

1.~

Haddii f,, f,, {; iyo fs ay yihiin tansaarco B, B-na
ay tahay {1, 2, 3,4, 5, ¢} sheeg in fansaarrada-
ni yihiin dhammays iyo in kale,

b) fi={(xy)]y=x)

t) L={(xy)|y=1}

) fy={(1,1), (2,3), (3,2), (4.5), (5.4).
X) f4: {(l,b), (2' 5)1 (3)4)1 (4" 3) (5?2)"

(6,1)}

kh) fi={(x,y)|y—x=20}

Haddii f,, f,, f;, f, iyo f; ay yihiin fansaarro N.
N = 1,2, 3,---, ma yihiin fansaarro dhammays
ah.

b) fi={(xy)|y=2x)}

t) L={xy]y=7x}

i) L={(xyi|y—-x=1}

x) Lh={(xy)ly=x}
kh) £ ={(xy)] vy =x}

Haddii f,, f,, ---, s ta ee masalada kowaad ay yi-
hiin fansaarre I marka I ay tahay ururka abyoo-
neyaasha, ma yihiin fansaarro dhammays ah?.
Fansaarradan hoos ku goran ee ururka tirsii-

mada N, kuweebaa dhammays ah. ’
b) f={(xy)] x,yeN, x =y — 1} /
t) g={(xy)| x,yeN. x =y + 1}
i) h={(x,y)| x,yeN, v = x2 + 3}

ISKUBEEGNAAN MID-MID AH

Qeex:

Haddii B iyo T ay yihiin ururro. f-na tahay fansaar

min B ilaa T, f waxa la yiraa Isku beegnaan mid-mid ab

dm

0o ka dhexaysa B iyo T, waxaana loo qoraa f:B ———— T
haddii f tahay fansaar 1 — | ah. isla markaana tahay
fansaar dhammays ah.
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Yhaxannada 24aad:

2. Haddii B ay tahay {1,2.3,4,5.6,7,8}, fansa-
arrada soo socda ma yihiin isku beegid mid-mid
ah oo ka dhexaysa B, iyo T..

b) f={(x,y)| x,yeB. y = x}
t) f={(xy | xyeB, y=3}

FANSAARRO ISWEYDAAR AH:

Haddii f ay tahay fansaar min B ——— T ah, oo

U geexan sida soo socota:

= {(x,y)] xeB. yeT}, weydaarka f waa xiriirka
f = {(y.x) xe€B, yeT, (x.y)e f} weydaarka fansaar
wuxu noqon karaa fansaar laakiin taasi waajib maaha.
Bal u fiirso tusaalooyinka soo socda:

Tusaale 1:
%

fo= {(1.2), (2,4), (3.4), (4.10)}
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f, = {(2,1). (4,2), (4,3), (1C.4)

{ waa fansaar, laakiin mid-mid maaha waayo waxa jira
laba lammaane oo horsan sida: (2.4) iyo (3, 4) oo xub-
nahooda danbe isku mid yihiin, kuwooda horena kala
geddisan yihiin. weliba f, maaha dhammays waayo
D(f) = {Z.4.10} mana le'eka T,.

Bal u fiirso weydaarka f;. Weydaarka f, t. a. f,”" ma
sha fansaar waayo H(f,™) = {Z.4.1C} mana leeka T,
ama (H(f,"y # T,.



Tusaale 2:

.= {(1.b), (2.1), (3,j), (4.d))
o= {b, ). (4,2), (1,3), (d, 4))



{. waa fansaar mid-mid ah laakiin f’, maaha dhammays
F, waafansaar mid-mid ah; laakiin f; maaha dhammays
waayo D(f;”") = {b,t. d} = T,. Bal u fiirso weydaarka
f, t.a.f;'. Weydaarkaf, maaha fansaar waayo H(f,) =
f,.t.a.f’,>, Weydaarkaf, maaha fansaar waayo H(F",) =
{b,t,j.x}. Marka, H(f";) # Ta |

Tusaale 3:

F,= (1:b), (2,b), (3.t). (4,1), (5.)), (6,%)
Fio' = (b, 1). (b.2), (t.3), (i.4), (3,5), (x,€)
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F; waa fansaar dhammays ah oo min B ilaa T ah, laakiir
Fi;7' maaha 1 — 1, waayo waxa jira labo lammaane hor.
san sida: (4, j) iyo (5, j) oo xubnahooda Manbe isku mid
yihiin kuwooda horena kala geddisan yihiin.

Weydaarka f; oo ah f’; maaha fansaar waavo waxa
jra labo lammaane horsan f; sida: (b 1) iyo (b. .1 ama
(j. 4) iyo. (j. 5) oo xubnahooda hore isku mid vihin ku-

-

wooda danbena kala geddisan yihiin. __

“4 fo 0 T

fo={(1,0), (2,1), (3,§), (4,%), (5.d))
L7 = {(b71), (t.2), (3.3), (x,4), (d.5))
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Tusaale ahaan: y? = x> MAAHA fansaar, waayo marka
ay x nogoto 2 x? = 4, marka y’ = x* = 4. Markaa y wa-
Xay nogonaysaa 2z ama — 2. :

11. FANSAARRO CAADIYA:

Waxa Jlra fansaarro xisaabta kugu soo maray ama
kugu soo mari doona oo loo yaqaan magacyo gaar ah.
Bal gaar ka mid ah, aan sheegno.

B. FANSAARRO TIBXAALE:

Fansaar tibxaale f(x), waa fansaar sidan u qoran:
f(x) =ax"+ a, X'+ a, X" *+ -+ + a. a; waa tiro-
oyin lakab ah, x waa doorsoome, n waa abyoone togan.

Tusaalooyin ku saabsan fansaarro Tibxaale:

f(x) =5x*—7x>+ 5

i

Tus in f(x), g(x) iyo h(x) ay yihiin fansaarro. Bal
aan mid-mid u qaadno. f(x) = 5x° — 7x*> + 5 waxay la
mid tahay f ={(x,f(x)| x,f(x) €R, f(x)=5x"—7x*+5}.
Markaa haddii ay x tahay tiro maangal ah, f(x) waa ti-
ro madiya oo maangal ah, waayo ururka tirooyinka ma-
angalka ahi wuxu kit oodan yahay 4ta xisaab fale. Ma-
talan haddii:

x =2 f(x)=1(2)=5(2)>°-7(2)*+5 = 40—28+5 = 17.
Ogow in f(2) ay tahay 17 oo keliya oo aan nogon karin
tiro kale.
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Sldaas 00 ka]e g( ) = 3x‘° Bx + —— 6 wa-
3 .
xaylamldcahayg_ { x, [ X, yeR y—- Iﬁ”— 8x +
2x* ‘ . ,
—_— 6} g waa fansaar waayo marka ay X noqoto

tiro kasta oo maangal ah, y waa tiro madlya 00 maangal
uh ee lahaxmmmaayed}an karbo.x GO onviange

h(x) = 5 waxa loo qor1 karaa h = {(x,y) x,y€R,

= 5} haddii x ay nogototiro kasta 0o maangal ah, 'y qi-

Ima keliyar hay 1eedahay kaasoa ah 5, Ma@kaa haa w&a
fansaary o0 ah v Markag neoowas

Sldu aan hore u sheegnay, f(x), j(x), h(x) waa fan-
saarro- tikxaale: - Fansaarrada ' tibxaale . gaarkood: baa
magacyoileh; sida ‘f(x) = a4 @i oolla yirapkfghshar
foosan,; ama: f ém) = azx -+«a\x +*a0 ka yirea fansaar
Saabley ah £ Loy iy viraa fansaay

Tusaalooyin ku saabsan fansaar toosan
; VY igebar Tons
2x
i f(x) = —= + 4
i 3 . -

i 1) =4x+5

5x 1
i, f(x) = — —%+ —
iv, f(x) =6
v. f(x) = 83{.

Tusaalooyin ku saabsan fansaarro saabley ah:

BRI i ,‘x‘~‘?f

41x2 AP .
i f(x) = ——+ 3x — —
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ii. f(x) x’/v

. f(x) = 3x +8
lV f(x) = — 4x2 ; 8x + 7

Tus fansaarradaa kor ku qoran in ay yihiin fansa-

arro Ri(R waa ururka tirooymka maangalkaxhjin fansa-
arro R (R waa diwisa beoeyinka maangalka ah).

F‘ANSAAR JIBBAAR

FANSAAR JIBBAAR:

Haddii f(x) = b*, oo b ay tahay tiro togan, x-na ta-
hay ttwiilaahgal ahpmarkbanf Waha\/latlytraagﬁansaamjih-
baariiro moangal ah, markea § waxa la yiraa fansaar jib-
naal,

Tusaalooyin fansaar jibbaar:
I'usaaloovin fansaar jibbaar:

i. f(x) = 2‘
“ t{ bS Wl

1
ii. g(x) (=)
I, g(x) = (2‘
iii. m(x) = "
UL mix) = 4

Bal aan eegno fansaarka f(x) = 2*. Waxa loo qo-
ri kdﬁah = f{tﬂ,ey)‘ylﬂ@}s fix) == 2. Waxa. loo qo-
i pa == {ix, v y = 27}

Haddn X ay noqoto tiro kasta oo maangal ah, 2* waa
tiro adilah: 00 maarigaliahke Walibai2rawgal tito 2ogem
Matalamn; haddid xies 3y an2® % 8 sHaddidaxtiay tadury.

Matalan, haddil x = 3, y = 2% AI ‘l*d dil x ay tahay
4y =2 2 = 16
2‘ 16

Ogow in v/ 2 uu yahay xidid doorka laba-jibbaarka ee 2.
Marka waxahuaraghaa in'f! dahay fahsaabbaSidaascod
k&ie‘waxanogaanﬁgamaa in’g tiyor miay yihiin fandaarroy
Lale waxan ogaan karnaa in g vo m ay vihiin fansaarro.

1 1
Marka ay =4, y=4+ = \/ 2.
Marka : L e 2~ A i B xvu‘i 7
2 i
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J. FANSAAR LOGARDAM:

Fansaarka logardamka, L = {(x,y)| x =b’} oo
b > 1,x iyoy ay yihiin tirooyin maangal ah, L. waa fan-
saar min 4R ilaa R ah.

Tusaalooyin:
i- Ll = {(xv Y) l I'GIY = X}
i. L= {(xy)| 2=x}

oy
iii. Li={(x,y)| |—| =x}
L 2)

Bal L, aan soo qaadanno, haddii x ay noqoto tiro ka-
sta oo maangal ah, y waa tiro maangal ah oo madi ah.
Hawraartan halkan laguma caddayn karo ee bal aan tu-
saalooyin qaadanno. Matalan, haddii x tahay 100, x
waxaan u qori karnaa 10, markaa y waa 2. Ma jirtaa
tiro kale oo maangal ah oo marka 10 lagu jibbaaro ku si-
inaysa 1030? Jawaabtu waa 'maya’ sidaas oo kale, had-
dii x ay tahay 1000CC, waxan u qori karnaa 10°. Markaa
"y waa 5. Haddii x ay noqoto (.0001 waxan u qoraynaa
1™, y-ina waa — 4. -

» L, iyo L; naftooduna waa fansaarro. logardam oo ho-
raadkoodu yahay ururka tirooyinka maangalka ah ee to-
gan, danbeedkooduna yahay, ururka tirooyinka maan-
galka ah.

X. FANSAARKA QIIMAHA SUGAN:

Fansaarka giima sugan, f(x) waa fansaarka u qee-
xan sidan: f = {(x,y) |
maangal ah.

f ma tahay fansaar min R ilaa R ah?

1. Haddii x ay noqoto tiro kasta oo maangal ah,
|x| waa tiro maangal ah.
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Haddii x ay tahay tiro kasta oo maangal ah, y
oo ah |x| waa tiro madiya oo maangal ah. Taa
waxa inna siiya qeexda giime sugan. Ogow in
ayna jirin hal tiro oo labo giime oo sugan leh.
‘Markaa, mar haddii f ay oofinayso labadii shar-
di ee fansaarka, f waa fansaar min R ilaa R ah.

[\%}

Layli:

1. Xiriiryadani hoos ku qoran ma yihiin fansaar-
‘ro R? ‘

b) fi(x) =x*4+2x*+5
t) fH(x) = —%x° |

§) fx) =[x + 3

x) fu(x) =20
1‘ ‘
d)  f(x) ;—x3+ 3
. | 2

T) f(x) = 10~ | |

s) f={(xy)]| x,yeR, x = 8} ,‘
sh) fo={(xy)| 100=x} )
dh) fo={(x,y)|y =2 [z}

2. Haddii B={1,2,3,4,5,6) T={36,9 12,
15, 18} N | -
F = {(x,y)| x€B, yeT, y = Zx} raadi .

3. Raadi,k Weydaarka fansaarradan;' rdabadeedna

sheeg in ay fansaarro yihiin iyo in kale. -
b) fi={(xy)|y=x}
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HEETRS SRS A S 1
t)h={mwly=?x

ﬂ h—{xyly—f}
X) fA-—{xs ly x?}

kh) n—{waY—hU
4 i {.‘ . i H
4. Fansaarrada masalada laad kuwee baa
i. SRR er:

i ld-rmd ah

}i. Anammes ER (lsz
ii. dhammays ah;
51, . AN RNt )

iii. lsku beegnaan mld-mld ah 00 ka dhexay sa
R 1laa R.,

il

g LA BT

12, FANSAARRO LAKAB AH.
S(x)-

S )
ee S(x) 1yo H(x) ay ylhun trhxaaleya.a.l x H(x) ayna
~ ahayn tibxaale eber, waxa la yiraa-fansaar lakah-ah:Hora-:

adka fiwaa ururka, dhammaan tirooyinka maangalka ah
ee x marka H(x) = 0.

Fansaarka f 00 loo qeexo f= {(x y) | y =

Fliro
Xanmbaadda horaadka f la xanmbay waa laga
S(x) e 1ana
W)

»aadmgx ,ayx,ka dbngtn H(x() eber . Waxa. la yiraa: tansa-
avky kama-qeexna meelaha giimaha x nu H(x) ka- dhigo
cber. . Garaafka fansaarku -iskama hajrst -barahaa, ma-
na jirto bar garaafka ka mid ah oo ku beeg:
ee eber ka dhigga H(x)
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Waaﬁb maaha m had 1yo Jeer aan doorsamaheen-
na x ka dhlganno Waxan qaadan karnaa Yy, T, d, iwm,

Markaa e\ I - iyo ==
2x — 1 2y — 1 2r — 1

waxay wada qe-

exaan isla fansaar ¢ qurax Mar kasta horaadka fansaar
ku waa ururka tirooyinka maangalka ah oo dhan mar-

CoRLgtne e 1
ka laga reebo —-.
2

3

3
% o
A N

Tusaale~
b 3X —1
Haddii f(x) = -

ah. — 9

, markaa f waa fansaar lakab
Haddn ‘aan u qorno qormo urur, fansaarku wuxu noqo-
nayaa sidan:

Ix—1

} ama

f={(x,y)| x,yeR, y =
x;9'

3x -1 X
}. F waa fansaar lakab ah.

= )| f(x)
' x—g'

Horaadkeedu waa ururka tlrooylnka maangalka ah oo
laga reebay 3 iyo — 3, waayo x — 9 waa eber haddii

, . x—1
X= 4+ 3 ama x= — 3. Summadda waxa la

ylraa tibaax lakab xX — 9

Haddlh X, ay tahay tiro horaadka ka mid ah tibaax-
du waxay inna siinaysaa tirada danbeedka kutirsan, ee
) ]
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ku rammaan tirada_ horaadka ama giimaha x.

- .o .
Tusaale ahaan. Haddii x = 5, waxan heleynaa in:

IX5—1 14 7 7
f(x) =f(5) = ————— = — = — markaa —
2 . [
5—9 - 16 g -8
;. axa la yiraa qgiimaha fansaarka marka ay x tahay 5.
7)
Ogow in lammeaanaha horsan ee [5,———J uu yahay kutir-
‘ "
ILayli:
1. Tibaaxahan, kuwee baa fansaarro lakab ah qe-
exaya. .
6x — 8 a’
b) — t)
5x — 10 3a — 1
‘ 2b* — 5b + 8
i) Y +6y+1 X)
. 3b
kh) Log, x d) 2 ’
' 1 3 7
s) —— sh) —+4—
y+3 a a
X' + 8X + 3 X — 2
dh) - g)
' 5 ' X+ 2
(a—1) (a+1)
c) 3x f)
2a — 3
3
q) —
2
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Markaa:

o~

(W)

b) Fansaar kasta oo tibxaale ma yahay fan-
saar lakab ah? Waayo?

t) Fansaar kasta oo lakab ah ma yahay fan-
saar tibxaale? Waayo?

Haddii fansaarka f. ee lakabka ah loo geexo

x4+ 8
f{x) = (x = 4) raadi qiimaha fansaar-
ka X — 4
b) - x ay tahay 6 j) x ay tahay 4
t) x ay tahay 1 X) Xx ay tahay @

Sheeg lammaaneyaal horsan oo kutirsan fan-
saarka masalada 3aad.

. X
Haddii lagu siiyo fansaarka y =

, raadi
X —1
giimaha x ee, qiimaha fansaarka 6 ka dhiga.
X
Haddii f(x) = ———, raadi b haddii f(x) =1.
bx 4 2

bx 4 2

f(x) = . Raadi b haddii (— 2,1) ay ta-
x>+ b
hay lammaane horsan oo fansaarka kutirsan,
bx 4+t
f (X) =

. Raadi b iyo t haddii f(— 1) = 2.5,

X — 1
isla markaa f(2) = 1.

- b) Haddii bedka saddexagal u yahay 40 m2.

salkiisung uu yahay x m.  Qor tibaaxds
sh.eegaysa joogga saddexagalka.
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t) Wareegga layli waa 20 m, dhererkiisu waa
x m. Qor tibaaxda sheegaysa bedka.

j) Nin baa daaq ku qodi kara x saacadood,
yarkiisu wuxu u baahan yahay 2 saacado-
od oo dheeraad ah si u isla .daagqa u qo-
do. Sheeg inta daagga ka mid ah ee

i) ninku saacad ku qodi karo?

ii) yarku saacad ku qodi karo?

kh) Tareyn baa xawaarihiisu yahay x mayl
saacaddiiba. Qor tibaaxda sheegaysa in-
ta saacadood ee tareynku &ku goyn karo
340 mayl? .

d) Bedka labajibbaarane waa x mitir oo laba-
jibbaarane waa x mitir oo labajibbaaran.

Qor tibaaxda sheegaysa dhinaca labajib-
baaranaha.

r) Tibaaxda b, t, j, kh iyo j, kuwee baa fan-
saarro geexaya? Kuwee baa fansaarro la-
kab ah geexaya?

Pk

(

HORAADKA IYO DANBEEDKA FANSAARKA
LAKABKA AH:

) [ S(x) )
Haddii f =4 (x,y) | y = — f horaadka f waa
| H(x))
dhammaan tirooyinka maangalka ah x, ee aan H(x) ka

. 1
dhigin eber. Matalan, haddii f(x) = —, f(x) waa fan-
X

saar lakab ah oo S(x) = 1, H(x) = x. Marka H(x) = 0,
waxan leenahay x = {, markaa horaadka f, H(f) waa
ururka, dhammaan tirooyinka maangalka ah ee aan
ahayn eber, t.a. H(f) = {x| xeR, x = 0},
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Tusaale 1

) f 3] .
Haddii F = { (x,y) = ————f. raadi:
L X —3
b) qiimaha x ee f ayna ku geexnayn?
-t) horaadka f?

Furfuris:

b) S(x) =3, H(x) = x — 3 marka H(x) = ¢,
X—3=_ama x = 3.
. f ma geexna marka ay x tahay 3.

t) H(f) = {x| xeR, x = 3}. Haddii x ay ta-
hay tiro kasta oo maangal ah oo aan 3

ahayn. y waa tiro maangal ah ama micnay
leedahay, laakiin haddii x tahay 3,

3 3
y = = —
3—3 0
3
Ogow in — ayna ahayn tiro.
0]
Tusaale 2:
Lo 1 ] .
Haddii G=4{(x,y)| y = b, raadi:
L (X +2) (x —3)J

b) qgiimaha x ee g ayna ka qeexnayn.
t) horaadka g.

Furfuris:

b) S(x) =1, H(x) = (x+ 2) (x — 3). Mar-
ka-H(x) =0, (x + 2) (x — 3) = ¢. Haddii
aan furfurno isle’egtan (x + 2) (x—3) =0.
waxan helaynaa in x = — 2 ama 3. Mar-
ka, x ay tahay — 2 ama 2, g ma geexna,
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t) horaadka g waa ururka, dhammaan tiroo-
ymka maangalka ah x ee aan ahayn — 2

ivo 3 ... H(g) = {x| x€R, x, = — 2} isla
markaa x = 3.

Tusaale 3:

( 3
Haddii F = {(x,y) | ¥ =-
ka f. L X — 2

1
], raadi danbeed-

Furfuris:

~ 3
x ka dhig yeelaha jidka, waxan naqaan in y =
X—2
markaa, sidan u shagqee.
3
(X — 2).y = ———— (x — 2) labada dhinac ee isle'eg-
(x — 2)

ta ku dhufo (x — 2).
Xy —2y =3 s.Xy =342y,
SOXY — 2y =3 Xy =342y,

342y 3
X = I—‘——+2
y y

x micna ma le, marka y = C, markaa danbeedka f.
D(f) = {v| veR, y = 0}.

Tusaale 4:

[ 1
Haddii g _{ x,y)| x,yeR, y = ———} raadi ho
X — Y]
raadka 1vo danbeedka g.
1
—— y micno ma le marka x* — 3 = .
X{— 9
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Haddii aan furfurno x*— ¢ = ¢, waxan helaynaa in
x tahay 3 ama — 3, waayo x*= 9, x = + v/ 9. .. ho-
raadka g, H(g) = {x| x€eR, x = + 3},

Si aan u helno danbeedka, waa in y aan ka dhignaa
1

veelaha jidka isle’egta y =

X'—=9
1 1

LYyYyE——— ——— X - § =
x2 — g y :
I

1 /1
—-——>X2:———+‘E‘-’-——-—>X=i\/——+9

y y

1
X waa tiro maangal ah haddii — + 9 > ¢. Bal aan fur-
y

1 1
furno dheelliga —+9> 0 waxay malagelisaa in —> —g,
y y

Xaaladda 1aad:
Haddii y ay tahay tiro togan, t-a y > 0, markaa

1 1

— =z — § laakiin 1 > — 9y —— - — =<y.
y 9
o ‘ .
< — ! 3
N " 3
" ->
L -1 -4 0 { 2
9
1
Dhexyaalka y > 0iyoy = — — waa y > 3.
. ,g‘
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Xaaladda 2aad: .
Haddii y ay tahay tiro taban, t-a, y < 0, markaa

1
— = — §waxay noqonaysaa 1 > — 9y. Laakiin, 1 > —3y
v

1
y ——=< -y
‘g |
- -’
<+ —» !
‘? 4 1 2 d N 1 1 ’
-2 -1 -4 o | 2 3
1
Dhexyaalka y < Ciyoy < — —waay < — —
9‘
Xaaladda 3aad:
1
Haddii y tahay eber, t-a, y = 0. — micna ma le,
y

marka y eber ma noqon karto.

1
jadeeyada saddexda xaalo waa,y > 0amay < — —

9,

danbeedku wuxuu nogonayaa, {y| yeR, y > 0 ama

1
y < — ——]F Haddii aan ku muujinno danbeedka g
lg,J
xarriigda tiro waxan helaynaa jawaabta hoos ku taal.

£ .
& - an

F 4 N N I "—.*—-QT)
-3 -2 -1 <L o 4 1 5

: 1
U fiirso. Haddiiy > 0 amay < — —

Qg

, X waa tiro
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maangal ah, haddii kale, x maaha tiro maangal ah. Tu-
saale ahaan, haddii:

y=—~,x:iJ‘-45+9=iﬁ3T;

Tusaale 5:

Haddii M = {(x,y)]| xy —4y =1, X,yeR} raadi
‘horaadka iyo danbeedka M.

Furfuris:

1

Xy —dy=1—>yE—4) =1 — y=—

x? — 4

y micna ma le marka x* — 4 = 0 ama x = + 2. Mar-
kaa, H(M) = {x| xeR, x = + 2}.

Si aan danbeedka u helno waa in x aan ka dhignaa
veelaha jidka.

| 1+ 4y
Xy —4y=1 xXy=144y xX=—
y
1 /1
X =—+44 x=+VS—44

y y
X waa tiro maangal ah haddii:

1 1
— 4420 ta—>= —4
y y

Xaaladda 1aad:

1
Haddii y > 0, markaa — > — 4,

y.
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Iz -4y —» __ <y

4
‘ |
“y>{isla markaay > —
4
r—.,— —f
A = — -
RACTE B S B S B B S
1 ,
Dhexyaalka y > @ iyoy > — —waay > g
4
Xaaladda 2aad:
s 1
Haddii y < 0, marka — Z —4 — 1 < —~ 4y
y
1 : |
—_— - — >y y < Oisla markaa y < - —
4 4
§ 1 i > ¢ . 1 § . } _‘b
S S L0 | 2 3
«* é {
- »
| . 1 1
Dhextaalka y < ¢ Iy0y < — — wasa y < ——
4 4
Xaaladda 3aad:
1
Haddii y tahay eber, t-a, y = 0, markaa —. macna
y

ma le, x na micna ma le, . Jadeeyada 3 xaalo waxa
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1

weeyl y > amay < — —, .. markaa, danbeedka M,
4
1)
DiM) =<{y|veR, y > C ama y < — ——j.
4
‘ L. ] ' 1 2 4 [ | 1 ‘
-3 -2 - =t 10 { 2 3

&
v -

v

Jaantuska kor ku taal waa garaafka D (M)

Layli:
1. Raadi giimaha x ee fansaarku uuna ku geex-
nayn.
SIRY o
X,y | y=—
L 2X + 3]
( 1
t) {(x,y]ly=
L x*— 49]
( ]
t) {(x,y y= t
L x?— 49]
i A&y | xy +y = 4}
x) {(x.y)]| X%y — %y = 1}
| ( x—1
kh) {(x,y)|yv=—-—-ou-——}
- X' 5X + 4
)
x.y)|y=— }
(x + 4)?)

—_ 73 —



A

[ S
r) <xy)|y=
L (x—6) (x—7))
([ - X—5
s) {(xy)|y= l
L 10— 13x 4+ 5)
[ 1
dh) {(x,y)| =—}
L X
( 5
sh) {(x,y)|y= b
( : x(x — 2))

Raadi horaadka iyo danbeedka fansaar kasta
oo hoos ku yaal.

( 1)
b) {(xy)]|y= t
x—2)
t) {(xy) yx+y= -3}
{(x,y)| yx+y = — 3}
[ 1
i) {xy)|y= }
L 2x — 3
3
X) [(X,Y)IY=—1
L 2x)

kh) " {(x,y) | 4y + xy = 20}
d) {(x,y)] 2y + 3x = 5}

j S5y + 3x? 4 5x 11
r) (x,y)| _=
L 8 2)
4 )
s) {(xy)|y=
x2— 81
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X
(x,y) | y——-+3f

[
"
Ry

X

14. ISLE’EG KU SAABSAN TIBAAXO LAKAB AH:

S(x)
00

Waxan niri tibaaxda u qoran sansaanka
H(x)

S(x) iyo H(x) ay yihiin tibxaaleyaal x, waxa la yiraa
libaax lakab ah, hadda, bal aan eegno sida looga shageey
isle’eg ku saabsan tibaaxo lakab ah.

Tusaale 1:

Furfur isle’egtan tibaaxaha lakabka ah le:

3 5 7
— 4+
X X+ 1 4

Dh. Y. W. hooseyaasha oo dhan waa 4x (x + 1). Mar-
kaa, jajabyada oo dhan isla hooseeye ka dhig.

3 4x(x+ 1) 5 4x(x + 1) 7 4x(x+1)
— + . . e e —————
X 4x(x+ 1) xX+1 4x(x+1) 4 4x(x + 1)

12(x + 1) 20x 7X(x + 1)

A 4

+ =
4x(x + 1) 4x(x + 1) 4x(x + 1)

Labada dhinac ee isle’egta waxad ku dhufataa 4x(x + 1).
(Ogow in 4x(x+1) =0, t.a, x ¥ 0, isla markaa x # — 1)
waxan helaynaa isle’egtan 12(x + 1) + 20x = 7x(x+1)

12x + 12 + 20x = 7x% + 7x.
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Haddaba waa in aan furfurnaa isle’egtan saableyga
ah (xusuuso xannibaadda horaadka:

X # 0, isla markaa x # — 1).
12x + 12 + 20 =x 7x7 + 7Xx

0=7x*+ 7x — 12x — 12 — 20x.
7x? - 25x — 12 =0
(7x + 3) (x—4) =0
(7x + 3) =¢ ama (x —4) =0

‘" X = — — ama X = 4,

3
. Urur furfurista isle’egta waa: \( —_——
. L 7

Tusaale:

XX+ x+42 2x
Furfur isle’egtan, =

2X — 2 x — 1

U fiirso:

Haddii 2x — 2 =0 ama x — 1 = 0, isle’egtu mic-
na ma le, markaa x = + 1.
Labada dhinac ee isle’egta waxaad ku dhufataa 2(x — 1):

X2+ x+ 2 2x
—_— L 2(x—1) = c2(x — 1)
2X — 2 X —1
X +-x 42 2x
—_— L 2(x—1) = L2(x — 1)
2(x — 1) Xx—1

X2+ X4+ 2 =4x
XX —-3Xx4+2=0
(x—=2) (x=1)=u
T X=2amax=1 (X#1)
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Mar haddii 1 uuna kutirsanayn horaadka, urur ru-
meedka isle’egta waa {2}.

Layli:

(]

()

X
Raadi urur rumeedka = 6 (x waa abyo-
one ka weyn) X — 4
X 1
Raadi urur rumeedka ———— = — (x waa ab-
yoone togan 2x + 28 g
60 72
Raadi urur rumeedka — + — = 8 (x waa tiro
togan) X 2x
25 25 1
Raadi urur rumeedka — — — = — (x > ()
X 2x 4
12
Raadi urur rumeedka 2(x + —) =4 (x > 0)
X
1 10
Raadi urur rumeedka + b - 16 =—
b—4 h+4
& 3 2
Raadi urur rumeedka = +—

xX*+3x—4 5%x—5 5

2t -39 3t 1
Raadi urur rumeedka — —
2t— 14 t2—7t 2t— 14

x%3

R:aadi urur rumeedka =0

X
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Furfur isle’'egyadan soo socda:

b 4
10. —_ = —
5—b 5
2 14 2 1
1, — 4+ —=—+ —
X x? 3 3x
g 5 4
12. = — -
x? — 4 X X+ 2
6 — 13
13, 2 + —
x? — 11X + 10 2x — 2
1 7 X
14, — = —
3 3Xx + 39 X2+ 6x+ 9
10
— 4+ 3
X 1
15. =
5 6 — X
— 4+ 4
4
2 5 7
16, — 4+ — = —
X 3 3x
3 5
17, — =
X x—2
5 12 3
18. =—+
X—5 x? x?— 5x



18.

2C.

22.

[ ()
(& §

24.

xX?— 6x 7

Halkan waxa ku qoran laba isle’eg:

x2—1

b) =7 t) X—1=7(x+1)
X —1 '

tirooyinka — 3, — 1, — 2 kuwee baa raalli ge-

liya (b);

tirooyinka — 3, — 1, 1,2 kuwee baa raalli ge-
liya *(t).

‘ 1 '
Tiro togan oo ah — baa loo geeyey tiro kale oo
X

1

ah -
X+ 2

wadarkoodu waa 1, raadi tirada.

Ninbaa qandaraas ku gqaatay in uu 72 tan oo
sonkor ah ka qaado beer oo uu ge¢yo Wershad.
Haddii uu gaarigiisa ku shagaysto dhowr tirib
bay ku qaadanaysaa, laakiin haddii uu gaari
weyn oo mirkiiba gaadi kara Z tan oo dheeraad
u isticmaalo, 3 tirib baa ka dhinmaaya. Imisa
tan buu gaarigiisu gaadi karaa markiiba?

Saddexgalka BTJ wuxu u egyahay saddexgal-
—T79 —



ka LMN.BJ = x 4+ 3,BT = x + 6,LN = 2x+4,
LM = 3x + 6. Raadi cabbirka BJ, BT, LN, iyo
LM?

L — 3x+6 1\1

N

5 X+6 T

Daar baa hooskeedu yahay 40 ft. Bir-calan 8 ft.
ah baa ku dul taagan, isla ammintaa cirifka ho-
.oska calanku wuxu daarta u jiraa 50 m. Raa-
di joogga daarta?

N
(W 1)



26.  Wiil baa hawl ku dhammeeya x saacadood, had-
dii uu keli shageeyo mid kale oo ka gaabiya wu-
Xuu u baahan yahay 4 saacadood oo dheeraad
ah, si uu isia hawshii u dhammeeyo. Haddii ay
wada shageeyaan waxay u baahan yihiin 6 saa-
cadood si ay hawsha u dhammeeyaan. Imisa
saacadood bay wiilka hore hawshu ku gaadataa
marka uu keli shageeyo?

15.  GARAAFKA FANSAAR LAKAB AH:

Xasuuso in garaafka fansaar u yahay ururka dhib-
caha ku beegan ururka lammaaneyaasha horsan ee fan-

— {1 —



caarka. Hore waxaad u aragtay garaafka fansaar too-

san iyo mid saabley ah. Hadda, bal aan eegno garaafka

fansaar lakab ah. Marka aan rabno in aan samayno ga-
3

raafka y = — waa in aan heinaa lammaaneyaasha hor-
X

san ee fanaasrka gayb ka mid ah, sida tusahan ku muu-

jisan. \

| e
3gx -5 —A‘;—s — 2 — {091 2§;\r.4\5
Yy = ; ‘ ‘ ‘ L
- — 3| -3 —3 3013 (3
xy~—--——-\—1- — 3| “5-—-§1l—
5 (4 | 2 J 2“-4 5
——t - - ‘ _— }
l

j J“Jr
Baraha ku beegan'lammaaneyaasha horsan ee tusa-
ha ku goran, waxay nogonayaan kuwa shaxankan ku mu-
wjisan.

]
3g¥
5
4
£
al i
YD S
sl i
I A
A1 80 G 8 k-85l 3R ] 8 g x
o 4 of b 2 3k 5 ey G 90l
& s
-i ‘;:-;i
-5
-é
-3




Bal u fiirso marka x = {; y giima ma le, waayc

.
— micna ma le. Markaa, ma jirto baragaraafka ku taal
C markaa ay x = 0. Waxa la yiraa garaafku iskama
| haysto meesha ay x = 0. Haddaba maxaa ku dhaca ga-
raafka marka ay x u dhawaato 0? Bal aan gaadanno
giimayaal x 0o eber u dhow, sida tusahan hoose ku muu- -

Jisan,

3 x{— 3|=1 —1|—1|+1| 1|1 |3
y = — — —
X 4 2| 4 |5 8 |4 |2 |4
y|— 4 \~ 6| —12 |—24|+24 tu 16 | 4
) \ e 1 R

—1.

Imika, garaafku wuxu u ekaanayaa ka ku muujisan
Sh. 32. Mar haddii eber u yahay giimaha keliya ee x
ee fansaar uuna ka geexnayn, waxan filaynaa in garaaf-
ku meelaha kale iska haysto. Markaa, barahii aan dhig-
hay oo dhan waa in aan iskugd xirnaa sidan shaxanka

ku muujisan.
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Layli:

1. Barahan soo socda kuwee baa ku yaal garaaf-

1
kay= ?

X —2
r4. ._1_] r._4 :_1.} [oﬂc —1] (8,1)
Y M ey e
( — 1) (3 1 (1 2
e B )

1 .
7’—]v (1,—1), [\/5v \/5+2
9

2. Barahan soo socda kuwee baa ku yaal garaaf-

2x — 3

ka y = ? : | :

X+ 4

—3)
J (1,5), —3,—‘9~), (— 5, — 13),

L 2] (= a11) [-‘__"1} [i.c.]
[G’J’ 2 e

3. Sarhee garaafka y =

adoo ‘raacaya da-
Xx—-2 '

riigaddii loo sameeyey garaafka y =

— 85 —



+

Aad ugu fiirso meesha fansaarku uuna ka qeex-
nayn, dabadeedna raadi lammaanayaal horsan
00 kugu filan oo u dhow barahaa si aad u arag-
tid waxa garaafkaa ku dhacaya.

4. Ka soo qaad, in alla intii la doono la fidin kara-
ayo xaashida u ku taswiiran yahay garaafka

1
y =

Markaa, dhammee tusahan, wax-
X — 2 7

na ka sheeg meelaha ay barahaasi ku dhacaya-

an.
i ’* - ! -
1 X 1z ,I—|—:':§—E‘S? 102 15382 lU,’D‘C\JZgl;C«SO‘,C‘DZ
V = —vrr-o __Ii j : I
X — 2 3‘ | 5 | 1’ f
i : { {
; J o (‘
i i l | l
S — _JL;_;,_A *4,-_1, - - m——— i
j ; f ( .
Ul =0 dsg|-s2 |- o8 (—99@;93@{
Vv = — . !
X—2 vy

%.  Tusahan waxad uga shagaysaa sida ka xidhiidh-
- ka masalada 4aad.

1.5 11.9 / 989 ‘!1.9'9'999]7

1 X } .
y = —
X —2ly
I T o ‘l. .
_n lz.s (2.1 Iz:ml 2.001 G 2.000@
y = -1 \
x—2]y| ]

|
e b e ——



Masalooyinka &, 7, 8 iyo 9, raac dariiqada hoos ku
sharaxarn si aad u falanqaysid una heshid garaafka fan-
saarrada lagu weydiiyay.

b) Samee tuse muujinaaya gqiimayaasha ab-
yoon ee X gaarkood.

t) U fiirso giimaha x ee fansaarku uuna ka
geexnayn,

j) Samee tuse kale oo muujinaaya giimayaa-
sha x ee u dhow giimaha x ee fansaarku
uuna ka geexnayn.

d) U fiirso inta ay y noqoto marka x ay noqo-
to 1,600,000 ama — 1,080,000.

r) Weliba, u fiirso inta ay y noqoto marka x
ay gaadato qiimayaal aad iyo aad ugu dhow
giimaha x ee fansaarku uuna ku geexnayn,

5. Dabadeedna, samee washirka garaafka adoo is-
ticmaalaya warka aad ka ogaatay dariiqooyin-
ka b, i, j, d, iyo r.

i 2 2
£,y = — 7. y = 8. y=
X X — 4 X+ 3
3’6«
D, ¥y = —
X2

1. WANQAR
Haddii aad u fiirsatay masalada Saad waxaad arag-

3¢

tay in garaafka y = — u ku wangaran yahay dhidibka
x? '

v Taa micnaheedu waxa weeye, bar kasia oo gsaraaf-

ka ku taal, sida (2,9) waxay leedahay bar kuic oo ish

garaafka ku taal, sida (— 2,9) dhidibka y-na wr

— §7 —



gotomaha badhe u yahay xariijinta labadaa barood, isku
xirta.

Guud ahaan, haddii garaafka fansaar ku wangaran
yahay dhidibka y, bar kasta, (b,t) oo garaafka ku
taal waxay leedahay bar kale (— b,t) oo isla garaafkaa
ku taal. Taas oo kale waxay dhacdaa marka jibbaarka
v ee tibaaxdu uu dhaban yahay. Markaa, garaafyada

4x? xX*—5
, €+ X2, , waxay ku wanqgaran yihiin dhi-
X2 —4 3+ x° *
dibka —y.

Haddii aad u fiirsatay masalada 6aad, hubaal waxa:

1
ad aragtay in garaafka y = — u ku wanqgaran yahay
X

| 1) 1
unugga. Tusaale ahaan, baraha [5, ——J iyo [—5, — —-—}
5 .. 5

labaduba waxay ku jiraan garaafka, unuggana wuxu ka-
la badhaa xarriijinta isku xiraysa. Guud ahaan, haddii
garaafka fansaar ku wangaran yahay unugga, bar kas-
ta (b,t) oo garaafka ku taal waxay leedahay bar kale
(— b, —t,) oo isla garaafka ku taal. Taas oo kale wa-
xay dhacdaa marka.

1. Tibix kasta oo sarreeyaha tibaaxda lakabka ah
- ba uu heerkeedu kisi yahay, isla markaana ti-
bix kasta 0o hooseeyaha tibaaxda lakabka ah
ka mid ah ba uu heerkeedu dhaban yahay ama,

2. Marka tibix kasta oo ka mid ah sarreeyaha ti-
- baaxda lakabka ah, uu heerkeedu yahay dha-
ban, isla markaa tibix kasta oo ka mid ah hoo-
seeyaha t1baaxda lakabka ah uu heerkeedu kisi
2x° _3x2— 5
+ 8 1
x4 X+ 6x

x° — x waxay ku wangaran yihiin unugga.

yahay markaa garaafyada

— 2 __
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Layli:

1. Isle'egyadan soo socda; kuwee baa garaafkoo-
du ku wangaran yahay dhidibka — y? Kuwee
baana garaafkoodu ku wangaran yahay unug-

ga?
x?2 X
b) y= X) y=
x4+ x x*+ 1
6 X’+ 5x + 2
t) y= kh) y=
x?— 9 x4+ 1
x4+ 2
j) y=x d y=
xt — 2

2. b) Ma jirtaa fansaar ku wangaran dhidibka
x?

t ) Ma jiraa xiriir ku wangaran dhidibka x?
17. TIKRAAR:

Haddii aad u fiirsatid masalada 2 ee layliga 1Caad wa-

3)

xad arkaysaa in baraha kulammadoodu yihiin t@, —_ |
4)

2
iyo |—, 0| ay ku jiraan garaafka labada barood. Ta

L 2
hore waxay ku taal dhidibka — y, ta danbana waxay ku
taal dhidibka — x.

Badanaaba, baraha ku yaal dhidibyada dhib yaraan
baa loo helaa, garaafkana aad bay inooga caawiyaan.
Tikraarka — y, waa giimaha y ee ku beegan marka x ay
cber tahay (waayo?) garaafka fansaar wuxu leeyahay
hal tikraar — y. Si aan u helno tikraarka — y. x baan
ka dhignaa eber, dabadeedna waxan raadinaa giimaha y.

—_— 80—



Sidaas oo kale, si aan u helno tikraarka — x, y baa ka
dhignaa ebher, dabadeedna waxan raadinaa giimaha x.
Tusaale ahaan, haddii aan haysanno fansaarka u geexan
sidan:

<t

v

tikraarka

3x 4+ 4
e WA XAN
X —2

Marka x = 0,

3(0) + 4

»U;._._z

jirto garaafka

heli karnaa tikraarka — y iyo ka x.

Ogow in barta (0, — 2) ay ku

B

3x 4+ 4
———, weliba i tikraar — y u yahay — 2. Mar-
X — 2
ka ay v = {,
53X 4 4
———. Hawraartaasi waxay run tahay marka ay
-2
— 4
X = — (waayo?)
.
[—4 ) .
Marka, barta |—— 0| waxay ku jirtaa garaafka,
L3
— 4
— X, ha waa
3



Layli 12:
Fansaar kasta oo hoos ku yaal, raadi Tikraar — x
iyo Tikraar — y.

X —8 3x°+ 12x
1. y=—— 8. y=———
X+ 2 X+ 1
3x 8
2. y= 7. y=
X’ + 4 X+ 2
2X + 5 x>+ 8
3 y=—— 8. y=
X+ x4+ 7 2x — 1
Bx — 8 x4+ 8
4. y = 9. y=
2x? — 3x X+ 1
x2—7x— 18 2
5. y=———— 10,y =
X — 18 X — 2

11. b) Sheeg waxa masalooyinka 7 iyo 8 ayna tik-
’ raar — x u lahayn?
t) Sheeg waxa masalooyinka 4 uuna tikraar
— y u ahayn?

18. MADE:

Layliska 1Caad waxad aragtay in fansaar kastaa le-
cyahay giime x uuna ka geexnayn. Qiimeyaasha x ee
u dhow giimaha, garaafku dibadduu uga baxaa xaashi-

7
waxa inoo muu-

da. Tusaale ahaan, haddii y =
. X — O
gata in fansaarku uuna qeexnayn marka x = 9, haddii
aan taswiirno xariigada taagan ee x =9, waxa cad-
daan ah in marna garaafku uusan taabanayn xarriigdaa.
Marka x ay woxoogay ka weyn tahay 9, garaafku saray
buu u baxaa, marka ay woxoogay ka yar tahay 9 na, ga-
raafku hoos ayuu u baxaa. Marka ay x, 9 u sii dhawa-
ataba, garaafku saray ama hoos ayuu u sii baxaa. Sha-



7

3

X—9

xanka hoose ayaa muujinaya garaafka y =

Xarriigda garaafku una taaban laakiin u aad iyo
aad ugu dhawaado, sida x = 9 waxa la yiraa made.
Ogow, in xarriigdu ayna kutirsanayn garaafka, laakiin
garaafkaa ku siga madaha marka uu saray ama hoos u
sii baxo. Marka x aad ugu dhowaato 9, giimaha sugan
ee y, |y| aad iyo-aad buu u weynaadaa. Marka x — g,
fansaarku ma geexna, mana jirto bar garaafka ka tirsan,
oo xubinta hore ee lammaaneheedu horsani yahay 9.
Markaa, garaafku iskama haysto meesha x tahay 9.

.1
10}y H

-

- oo e Xy gn Af g
e SN
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lLayli 13:
5

1. b) U fiirso garaafka y = Sheeg qi-

X —7
imaha x ee uu made jiro?

t) Marka ay x gaadato giime u dhow 7, qii-
‘maha (x — 7) eber buu u dhowaadaa, had-

| 5 |
daba, maxaa ku dhaca giimaha | |?
. jx—7}

k]

j) Qiimayaasha x ee woxoogay ka yar 7 (si-
da 6.3, 6.99), (x — 7) ma tiro togan baa

5
matiro togan

mise waa tiro taban?
x — 7

baa mase waa tiro taban?
x) Qiimayaasha x ee woxoogay ka weyn 7

kh) Qiimayaasha x ee woxoogay ka weyn 7
(sida 7.2, 7.01). (x — 7) ma tiro taban baa

5
mase tiro togan? ————— ma tiro togan
X —17

baa mase waa tiro taban?

Adiga oo aan dhigin baraha waxad ka arki kartaa
- jawaabta, su'aasha kor ku taal, in garaafku made leeya-
hay marka x = 7, iyo in garaafku u aad hoos ugu baxo
‘v waa tiro taban, 'y aad bay u weyn tahay) marka xag-
ga bid.” uu madaha uga soo dhawaado, isla markaa, in
“ 1 2od sarray ugu baxo, (y waa tiro togan, vy aad bay u
weyn tahay) marka 1 madaha xagga midig uga soo dha-
waado. Shaxanka hoos ku yaal wuxuu muujinayaa in
garaafka ka mid an. ‘
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Adoo raacaya dariiga masalada 1aad lagu sha-
raxay, raadi madaha taagan, sheeg sida uu: 2a-
raafku nogdo marka uu u soo dhowaado mada-

ha. Weliba, raadi tikraarka — y, dabadeedna
washir garaafka.

6 —1
b) y= X) y=
X4 5 X 4 17
—2 2
t) y= f kh) y ="'
X—Yy 4 — 3x




11 — 17
d) y=——
2Xx — 3 4-—3X

i) y=

7. Garaafyada gaarkood waxay leeyihiin laba ma-
de ama ka badan.

Tusaale:

2 2

y:

x? — 8x + 12 (x —6) (x —2)

e
I

Fansaarkani ma geexna marka x = 6 iyo marka
x = 2. Bal aan eegno giimaha y marka x ay qaadato
giime ¢ ama 2 u dhow. Haddii x = 1.9, (x — 6) waa ti-
ro togan oo eber u dhow. Haddii x = 1.9, markaa |y,
wuxu weyn yahay, isla markaa y way togan tahay (Wa-
ayo?) Haddii x = 2.1 markaa (x — &) waa tiro togan
laakiin (x — 2) waa tiro taban oo eber u dhow. Had-
daba, haddii x = 2.1 markaa y waa tiro weyn, isla mar-
kaa y waa tiro taban; (Waayo?) Imika, ma sheegi kar-
taa waxa ku dhaca y ivo y; marka x ay tahay 5.91yo6.17
Haddii aad su'aalaha sare oo dhan si sax ah uga jawaab-
tay, waxad aragtay in madeyaal jiraan marka x = £ iyo
marka x = 2, shaxanka hoos ku vaal waa washirka ga-

2

raafka y = N 17 | | |
x? — 8X ++ 1244

. RGO S T G S Y

¥ =,
X
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Sheeg madeyaalka isle’eg kasta 0o hoos ku go-
ran, dabadeedna washir garaafkeeda.

b) v= .
(x —3) (x—5)
— 3
t) v=
(x —3) (x—6)
5
i) y= —
X*— 6x + 5
X —2
X) Yy =




CUTUB 2

o ~ JOOMETERIGA SOOFAN
1. FOGAAN JIHAN:

Haddii aan haysanno xarriiqda AB fogaanta u dha-
xaysa A iyo B waxay noqon kartaa fogaanta A ilaa B

ama B ilaa A. Waxa lagama maarmaana jihada kolba
aad u socotid. -

B
Qeex:

Fogaanta jihan ee u ' ..., . A iyo b oo loo goro
AB .waxay tahay fogaanta A ilaa B. Fogaanta jihan ee
u dhexaysa B iyo A waa fogaanta B ilaa A oo loo goro
BA. Haddaba haddii fogaanta A ilaa B ay togan tahay,

fogaanta B ilaa A way taban tahay ta BA = — AB
Tusaale 1: | ‘ |
2 1
¢ — =% A S - ————D
0 A B

Fogaanta jihan ee min A ilaa B waa + 5.

Fogaanta jihan ee min B ilaa A waa — 5.
Tusaale 2:

'Haddii AB ay togan tahay, BA -ay taban tahay mar-
kaa BA = — BA.
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HABDHISKA KULAMMADA XARRIIQEED:

izad inaan haysanno xarriigda K waxaad
¢ oo ku taal xarriigda K kuna beegan

adataa barta U oo xagge midigta ka ah
‘{wa be @g 1. Fogaanta u dhexaysa € iyo U waa
eg L’Abbll”dﬂdﬁ"d Qaado bar kale oo midigta ka
1 kuna beeg tirada ah 2. Sidaas oo kale qaado ba-
co buuma ka xiga eber oo mid kastaaba midka ka-
5 ﬁclheegf Labhw%adeﬂd Ku heeg barahanasi tire

Waxaad aragtaa in tirocyinka ku beegan barahaas
ku vaal xarriigda ay ka kooban yihiin ururka abyoona
vaasha. Tircoyinka midigta ka xiga eber way togan yi-
1 } uwa bidixuur\a way taban yihiin. Haddaba haddii
» inta u dhexaysa laba barcod co is xigaba
cavimaava xarriida ururka tivoovin lakab,

.t L3 5
a 2; 21 BB d l: | 1 b

= co ku beegan tircoyinka lakab la’.

i 3 R

» maougata in ay jirto isku beegnaan mid-mid ah o¢
karaha xarriigda ku yaal iyo tirooyinka ma-

§
(D
[eAl



Haddaba haddii aan haysanno tirada x, oo ku bee-
gan barta x, iyo tirada x, oo ku beegan barta X,. kol-
kaa tirada |x, — x,! waxay cabbirtaa fogaanta u dhexay-
sa labada barood ee x, iyo x,

X X2
. 14 N
(o] Y Xy )

Sidaas oo kale haddii aan haysanno laba . barood
B: iyo B, 0o ku yaal xarriigda oo kulammadeedu yihiin
X, iyo X, kolkaa fogaanta jihan ee u dhexaysa labada
barood waxay mar kasta tahay B, B, = x, — x,. ‘

\ IB' - | JB.z[ﬂ : ! B2 .b' B2
Y X4 X, X] 0 Xy Xi X0
Jbi B, B | } By

x N 14 _X'J o X1

Ogow in fogaanta jihan ah B, B, ay togan tahay had-
-dii ay x, > x,.  Sidaas waxay noqotaa haddii B, ay xag-
ga midigta ka xigto B,. Haddii x, < x, fogaanta jihani
way taban tahay. Sidaas waxay noqotaa haddii B, ay
xagga bidixda ka xigto B,. .

Haddaba fogaantaan jiha lahayn haddaan sheegay-
‘N0 waxaan u qornaa sidan:

B]B2 = IB]B21 = ‘BQB]{ = lXQ el X}l = ‘Xl — Xgi
CTusa ... .,

B A B ‘BZ ¢
) -3 - 0 X3 4%
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-Fogaanta jihan ee:

1. AB=(—-1)—-(—-3) =2
2. BC=5—-(—1)=6

3. BB.=x—Xx,

4. CA=—-3—(+5) =—238
5. BQB]=X|—x2 ’

Haddii aan rabno inaan soo saarro fogaanta ah
K H ee u dhexaysa labada barood H iyo K, waxaan ka
goynaa kulanka baraha la hor taxo kulanka ta mar laba-
adka la taxo. Sida tusaalaha kor ku goran gaybtiisa

Jaad iyo ta aad.

Tusaale 2:

Baraha B, B, iyo fogaanta jihan B, B,. Fogaanta
jilhan B, B, waa intee?

Furfuris:

| 5 11 11
Fogaanta BB, = |x, — x|=|—— = 3| = |— —| = —
2 2 2
| 5 11
Fogaanta jihan BB, =x -x = ——+ 3= — —
5) 5 11
ama BB, =x, —x,=3 — ___J:3+__.:__
2 2 2

Layli:

1. Soo saar fogaanta iyo fogaanta jihan ee u dhe-
xaysa baraha B, iyo B..

j) b, a x) 6,10
kh) 8,2 d —4,3
r) 5, —7 c) €3, — /28
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2. Kulammada baraha A iyo B 51day u kala horree-
: yaan. :

b) tus inay AB = OB — AB.
t) haddii D tahay bar — badhtanka A B, tus .

[ a+b)
in kulammada D ay yihiin |d, = , J
5. FOGAANTA KU TAAL SALLAXA:

Waxaan nagaannaa sida loo helo fogaanta iyo foga-
anta jihan ee u dhexaysa laba barood oo ku yaal xarriig-
da tirc. Marka halkan waxan ku baranayna sida loo

SO0 saaro fogaanta u dhexaysa laba barood oo ku yaal
sallax.

Fogaanta u dhexaysa laba barood oo ku yaal sallax

waa dhererka xarriigda labada barood isku xirta. Kol-

kaa si loo helo fogaantaasi waa inaan tixgelinaa labadan
xaaladood ee soo socda:

1. Marka xarriijinta isku xirta labada barood ay
( 1) la barbarro tahay baraha.

Y¥oe@) (D

A (aﬁ‘)

A

{

A@Q.a@@
' >

X=Qa -
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b

t)

[\

Marka ay xirriijintu la barbarro tahay dhi
dibka —x, una jirto ' b"* halbeeg unugga, wa-
xaan aragnaa in fogaanta u dhexaysa laba-
da barood Aiyo B ay tahay AB = x, — x/'
ama X, — X,

Marka ay xarriijintu la barbarro tahav dhi-
dibka — y, una jirto "a’ halbeeg unugga,
fogaantu waa AB = |y, — y,| ama |y, — y,i.

Marka xarriijintu ayna la barbarro ahayn laha-

da dhidib midnaba. Ka soo qaad laba barood oo
ku vaal sallax ka soo gaad in xarriijinta isku xir-
ta labada barood ayna la barbarro ahayn laba-
da dhidib midnaba.

Tixgeli shaxankan:

Si loo soo saaro iogaantaasi: waxa la isticmaalaa
aragtiinka (Pythogras). :

SADDEXAGAL QUMMAN:

b)

t)

Haddii aan qaadanno saddexagalka B, R B,,
F? = a? 4 bi_,,___.

ama F =/ a? +b*

Sidaas oo kale qaado shaxanka kale,

F?2 = (%, — x)2 + (v, — yi)?

ama F = v (X, — )7+ (y, — y)>
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Tusaale 1:

Soo saar fogaanta u dhexaysa labadan barood (3,7)
Yo (— 3.2). , o

Furfuris:

F=vix—-x)4 (y:—¥)
F=V[3—-(=317+(7-2)?
=36 ¥ 25
= /Bl

?4
6
s
}
“3-2-9 12 3

Tusaale 2.

Tus in saddexagalka geesihiisu yihiin (0,0) {— 3, 4)
ivo (— € ,0) u yahay saddexagal labaale ah.

Fauarfuris:

Fo= VO 7 @ = VT TE=5
Fo= V(-6 +3) + 4= /34 =3
F: = F2

Kalkaa saddexagalku waa labaale.
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X

N

-6 -5 -4 -3-2 -1 000)

Tusaale 3:°

-~

Tus in afar geesalaha geesihiisu yihiin (— 5,6),
{— 2,8), (4, — 4) iyo (1, — 6) u yahay barbarroole, -

Furfuris:

Fi=vV(—2+5°+ (E-6"=V13
F, =J4 +2)7+ (-4 —28)"= 180
Fo=v T -4+ (—6+4° =13
Fi=+v (—5-1)°+ (6 + 6= 180

X3 .ﬁf |

[} »F.

(5.6)¢

Mar haddii F, = F, , F2 = F,, afar geesooluhu waa bar-
barroole -
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Layli:.

1. Soo saar fogaanta u dhexaysa baraha:

- b) (=3.,1) iyo (9,6) jawaab: 13
t) (2,13) , (8,5) - 10
i) (=5.,3),(0,8) ‘ 52
x) (=6,4) , (—6,17) 13
kh) (—=9,—2), (—3.,6) | 10
d) (7.5, (3,14) v 97
r) (7,4),(—2,4) 9

2. Soo diir jidka fogaanta haddii aad haysatid la-
" ba barood.

3. ‘Raadi dherarrada dhinacyada saddexagalka ge-
» sihiisu yihiin A (7,0) ,B (1,6) iyoC (— 8,6).

4. Tus in saddexagalka geesihiisu yihiin A (4,7) .
. 'B(7,12) , C (9, 10) u yahay saddexagal laba-
ale ah. : '

5. - Tus in saddexagalka geesihiisu yililin A (6,1) ,

B (10,9) iyo C (— &,7) u yahay saddexagal
qumman. Raadi bedhka saddexagalka.

6. Raadi barta in u wada jirta baraha A (1,7),
B(S "6') ] C(79 - 1)- JaW. X = 4' y = 3

7. 'Tus in barahani yaalaan xarriiq keliya:
A (_ 3 s T 2) s B (5 92) ' C (.9',4')'

BARTA QAYBISKA;
Qeex:

Barta Qaybintu waa barta u qaybisa xarriijin sami
Ja ogyahay oo ah r,:r, Barahaasi marna waxay ka
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gaybisaa )iérriijinta gudaha marna dibedda.
R C
¥+ A 1

A B

gaybin guudeed

o .

i

A B

nb

yaybin dibadeed
QAYBIN GUUDEED:

Ka soo aad in barta C(x,y) ay u gaybiso xarriijin-
-ta AB saamig

. 2.

Adoo adeegsanaya shaxankan, waxaad aragtaa )
labada saddexagal CRA iyo CBS ay isku egyihiin,

AR AC AC AC

Markaasi = ; = -
CS CB SB CB
X — X,
ama -——— =
X — X,

N )< -



Kolkaa r,(x — x;) = r(x; _ X) ;(y —y) = 1‘1(3’2—3’)\“
r2x—r2x=r]=){2—r1x ‘; Ny —nnyi=ny—nny
LX+ X=X+ 0LX  Ly+nhyYy=nhY+:0
X(I 4+ 1) =0 X% 40X V(6 + 1) =50y, + LY,

X, + Inx Iy, + Iy
X=—— -;y:———-—-——-————
r+r I, + I

Haddaba kulammada barta C(x,y) waxay yihiin: /

frl X+ X ILy: + 13 YJ

I‘Q—l—I'1 rZv‘l‘rl J

Ogow:

Haddii r, = r, = 1, kulammada bar badhtanka waa

X + X » 3;1+Y2
X=— , V=
2

3
QAYBIN DIBADEED: - ¥

Ka soo gaad inay barta C(x,y) ku taallo xarriijinta
AB oo la fidiyay Ka soo qaad in bartaasi u qaybiso xar-
riijinta saamiga sida: r;:r,. Adoo adeegsanaaya sha-
xanka waxad aragtaain A ACR ~ A BCQ. ‘

AC AR
Kolkaa —_—=—
BC BQ
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(& Q‘|Y‘)-) :

) o X —-X

—— —

. X —X

X —NX=RhX—IX
X —DLRX=IX—InX
x(r, — Ii) ...r,x;——-r,xl

. NX — DX
x:——m
D LR ¥

ny:— iy

Sidaas 00 kale: y =
r—1r,

Tusaale 1:

_ Soo saar kulannada barta C(r . y) ee u qaybisa xar-
riijinta isku xirta labada barocod A(l, ) iyo B(6, — 3)
S 2
marka saamiga r = —, '
3
Furfuris: |
Marba haddii u saamigu togan yahay AC iyo AB
waa isku jiho, Markaa waa in barta C(x,y) ay gudaha
ka qayblsaa xarriijinta AB.
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AC

NG nx 206 +3(1) 1243

.Kolkaa: x = = = - =3
r,+r 3+2 5
ny:+ny 2(=3) +30) -6+21
= r+r, - 342 B 5 =3
Kolkaa: C(x,y) = C(3, 3" |
Tusaale 2: ' . ]

Soo saar kulannada barta C(x,y) ee qaybisa xarri-
ijinta isku xirta labadan barood A (=2, —1) iyo B(3, —4).

8
Marka saamiga r = — ——,
Furfuris:
4 Mar haddii saamigu taban yahay‘,’fiﬁ‘{,cff;' iyo CB jihado-
odu waa isku lid, - Marka barta C(x, y) waxay taal xarri-
jjinta AB oo la fidiyay. o
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" AC 8
Waxan ognahay int = —— = — —

CB 3
Kolkaa: |
X, — X  —8 (3) — —3(—2) 30
a r -1, T s (—3) =__4.t_5=@
rny,— Ly, —8(=4) —[=-3()] .
a =1 : — 8 — (—3) |
32+ 3 35
= = = -7
-5 —5 ,
Kolkaa C(x,y) = C(6, — 7).
| Tusaale 3:
.3 » _
Barta B(— 4, 1) waa —5— ka fogaanta marka laga bi-

laabo barta A(2, — 2) ee xai'riijinta ilaa bar dhammaad-
ka C(x,y). "

Furfuris:

AB 3

BC 2
AC 5
KOlkaa r——»—— = — —
CB 2

Mar haddu AC iyo CB thooymkoodu lid 1sku yihiin,
saamigu wuu taban .yahay _
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X —nx
Kolkaa x = ———— =5
r—1

c(x.y T'}f
Bs0)|
%
N A(2-2)

5 (—4)—[—2(2)] 20+4 24

X = = = = — 8
Cs5—(-2 . -3 -3
Yy, —v.yi —5(1) —(=2) (=2 =9
y:\ Y i :———:3
1‘1—1"2 —“5—‘(”“2)' _"'3

Kolkaa C(x,y) = C(— 8,3)
Layli:

1. Soo saar kulannada barta C(x,y) ee u gaybisa

AC
xarriijinta AB saamiga r = —.
CB
. 3
b) A(4,-3) ,B(1,4) ,r= —

1
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t) A(5,3) ,B(=3-3),r=

u'|'-.e-

w| N

-2
, I = —

x) A(0,3) ,B(7,4)
._ -

- 2. Barta C(x,y) waa vafar todobaadka fogaanta
' laga bilaabo barta A(3 ,2), ee xarriijinta ilaa
barta B(34,74). Soo saar kulannada C(x,¥).

3. Soo saar saamiga ay"barta (- 11,6) u gaybiso
xarriijinta isku xirta labadan barood A(2,7) iyo
B(6,8). : -

4. Soo saar kulannada barta u gaybiso xarriijinta

' isku xirta labada barood (22,11) iyo (30 ,44) .
Marka u yahay saamigu 3 : 2. .

‘5. Xarriijinta isku xirta labadan barood A(—2,—1)
iyo B(3,3) waxa la fidiyay ilaa iyo barta C.
Haddii C tahay barta (18,1 5), SO0 saar saamiga -
ay u gaybiso xar}‘ﬁjmta AB. '

JANJEER IYO TIIRO:

Waxa lagama maarmaan ah inaan garanho jihada
xarriigda ku taal sallax waxan ku magacawnaa jihada
xarriigdaasi janjeerka xarriigda. Janjeerka xarriiqda,
« waa xagasha u dhexeysa dhidibka — X togan iyo xar-
rriigda L. Wazxa lagaga bilaabaa dhidibka — X togar
waxana loo cabbiraa lid — saacad wareeg. Badanaa
ba « ayaa loo taagaa xagal janjeerkaa.
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Shaxannada sare waxay ku tusayaan xagal janjeer-
la xarriigda L. ’

Iraddii xarriigdu la barbarro tahay dhidibka — X,
xagal janjeerku waa eber. Had iyo jeer xagal janjeerku

wuxuu u dhexeeya ¢° iyo 180°. Sidaasi waxa loo qoraa
T <a < 180° :

Haddaba haddii xagasha u dhexayso 0° iyo 30° xar-
riigdu waxay u janjeertaa medig kor. Haddii xagashu u
dhexayso 90° iyo 180°, xarriigdu waxay u janjeertaa mi-
dig hoose.
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A Ilaa hadda waxaan nagaannaa xagal janjeerka xar

T

riigi wuxu yahay. Haddaba haddii aan haysanno xarri-
‘iqgda xagal janjeerkeedu yahay o, markaa tiirada xarri-
igda L waxay tahay:

M = tan a

Haddii xagashu tahay eber, kolkaa tiiradu waa
M = tan 0° =0

Haddii o tahay 0° ilaa 45°, tan a« wuxuu u dhexee-
yaa © ilaa 1. Markay o« ku sigo 90°, tan a si aad ah
ayuu u kordhaa ama tan o wuxuu ku siqaa tirobeel. Si-
daasi waxay tahay in tan 9C° una geexnayn. Kolkaa tii-
rada xarriiq kasta oo qotonta ma geexna. Haddaba had-
dii o tahay xagal furan 99° < a < 180°. tan a wuu ta-
ban yahay. Xarriigqduna waxay u janjeertaa midig ho-
ose. Marka ay xagashu fiigan tahay 0° < a < 90° tan a
wuu togan yahay. Xarriiqdu waxay u janjeertaa mid kor.

Xarriigda marta barta (x,,y,) iyo (X,,y.) ee aan
barbarro la ahayn labada dhidib midnaba, tiiradeedu waa
M y:— ¥

X; — X4

Caddeyn:




Shaxanka (a)

M*: tan a
RB y2—
B AR B X, — X,

Shaxanka (b) ,
M = tan a < — tan (180° — a).

A —.¥2
X, — X,
Ya— I
X, — X4

Y— W
Markaa tiirada M = ———— hadday xagasho x
X2 — X

filgan tahay iyo hadday furan tahay ba.

Haddii xarriigda L ay marto laba barood kolba tii la
horaysuyaa dhibaato ma keento sida shaxannadam muu-

| Jlnz';-l"yaan | 11\"3 \ Qléb
Ce %, 8%
(Cl> M 43
&

AY |
Bth,’tf) :

- - s v
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Adoo adeegsanaya. shaxanka (a):

RB, Yi— Y2 (—1) (Y1 — ¥2) Y2 — Vi

M - —— = = -
B.R X, — X2 (—1) (X — Xo) X, — X
Adoo adeegsanaya shaxanka (b):
Yo— ¥

————

X, — X

M =

XAFRRIIQYADA BARBARRO AH IYO KUWA ISKU
QOTOMA:

Aragtiin 1:
Laba xarriigood oon taagnayn 00 tiirooyinkoodu yi-
hiin M, iyo M, waa barbarro haddii oo qura oo M, = M,.

Caddayn:
a)  Haddii L, iyo L, ay barbarro yihiin kolka

M, =M, -- U qaado in janjeeryada labada
xarriigood yihiin o, iyo o..
Haddii L. iyo L, ay barbarro yihiin, kolkaa
a, = o, kolkaa tan o, = tan o
Haddaba M, = M..

b) Haddii M, = M,, kolkaa L, iyo L, waa bar-
barro.
Haddii M, = M, kolkaa tan o, = tan a,.

Markaa a; = o,.
Haddaba L, iyo L, waa barbarro.

. 4\"}’ e%




Aragtiin 2:

Laba xarriigood ool iaagnayn tiirooyinkooduna ) i-
hiin M, iyo M, way isku gotommaan haddii iyo haddii oo
qura oo M, - M, = — 1.

Caddayn:
a) Haddii L, iyo L, éy isku gotommaan, kolkaa
M1 * M2 - - 1.
Haddii L, | L,, kolkaa a, = &, + 90°. Had-
: -1
daba tan «, = tan (o, + 90°) = ..
tan o,

Kolkaa, haddaba inagoo adeegsanayna
Midaal trignoometeri oo ah tan a, = tan

1

(o + S0°) = — waxan helaynaa
. tan o,

1

M, = —Q—amaMzM, = — 1.
M,
b) Haddii M, M; = — 1, kolkaa L, | L,. Had-
1 1
dii M, = — ——, kolkaa tan a; = — ———
M1 tan o,
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‘Midaalku wuxuu ina siiyaa ih tan
. ,

o = — = tan (a, + 90°). Haddit

tan a].

a = (@, + 90°) ama a, — o, = 90° kolkaa
L, L L,, Maxaa dhacaaya haddii labada
xarriiq oo barbarro ahi ay taagan yihiin?
Waxaan aragnay in xarriiqda jiirteedu aanu
qeexnayn. Sidaas darteed, haddii M, iyo M,
geexnayn L, iyc L, waxay la barbarro yihiin
dhidibka — ¥y, iyaguna waa barbarro. Had-
dii M, = M,, kolkaa tan «; = tan a, isla
markaa o, = a,. .

Maxaa dhacaaya haddii labada xarriiqood ee isku
gotoma midkood u taagan yahay sida dhidibka sallax?

Haddii L, ay taagan tahay L. iyo L, ay isku qotomma-
an kolkaa waa inay L, jiiftaa. Tiirada L, ma jirto, ta L,
waa eber. Sidaas darteed M,, M, ma jirto.

Tusaale 1:

Soo saar tiirada xarriigda marta labadan barood
(— 3,4) iyo (5.2). Xarriigdaasi ma la barbarraa mise
way ku qotontaa xarriigda marta barta (— 1,7) iyo
(3, — 4).

Furfuris:

Y2—¥i —-2—-4 -6 -3
M]= = — = =
X — X 5—(—3) 8 4
Y2— ¥i —4 =1 - 11
M: = =
L—%x 3—(=1) 4

Volkaa M, # M,. Markaa L, iyo L. maaha barbarro.
M, - M, = — 1. Markaa L, iyo L, iskuma qotomaan, -
C— {18 — ’



Tusaale 2:

Tus inuu barbarroole yahay, afargeesoolaha geesihi
isu yihiin barahan: |
A(— 2; - 1) ’ B(3:3): C(g's - 1)’ iyo D(4’ - 5)'
Furfuri S:
3—-(—1) 4

3—(=2) 5

-1 -3 -4 - 2
Mz'—‘ - > = — T ——

9-3 - B 3.
—5—(—1) —4 4
M3: = = e
4—-9 -5 5

—5(=1) —4 =2

M4: : = = ——
4— (-2 6 3

-Mar haddii M, = M, isla markaa M, = M,, kolkaa
afargeesluhu waa barbarroole.

Layli:

1. Soo saartiirada xarriiqda isku xirta barahan:
b) (=3,-2),(=4,-28)
t:‘) (5)@) ,(-—'5,9)
J) (3:_5)’('—'7"'—5)
. X) (_ 1 ',g.) ’ (‘0) - 2)

2. Xarriigda marta labada barood ee B iyo Q ma
la barbarraa mise way ku qotontaa xarriiqda
marta labada barood ee R iyo S.

b) B(5,—2)  Q(6,4);
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) B(5,—13) W, = 9);
i) B(=2, -7 Q(—2,3);
x) B(1, —1) Q(9,3);

h) B(—=4,—1) Q(—=5,7);
R(6,7) iyo S(8,19)
R(G,7) iyo S(— &,1)
R(—6.,2) , S(—6,—19)
R(—'493) ? S(Z,—g‘)
R(475) ’ S('ﬁ’ ,-—«’9‘)

Baraha B, Q,Riyo S waxay yihiin geesaha afar-
gees. Sheeg shaxanku inuu yahay barbarroole,
koor, laydi, ama intaa midnaba.

b) B(z,0), Q(9,1),
t) B(U’IU))a Q(4 3)
i) B(=5,-1),Q(=1,=-7),
x) B(—-5,1), Q(2, —3)‘
R(11,6) , S(4,4)
R(14,2) , S(12,6)
R(8,—1), S(5,5)
R(7.2) , S(1,6)

Adoo adeegsanaya jidka lagu soo saaro tiirada
tus in barahani A(8,6), B(4,6) C(2,5) ay yi-
hiin geesaha saddexagal qumman. '

Tus in saddexdan barood A(— 3,4) , B(3,2)
iyo C(&, 1) ay xarriigda wadaag yihiin,

Tus in saddexagalka geesihiisu yihiin barahan
(0,0), (—b,a) , (a,b) uu yahay saddexagal-
ka qumman,

XAGASHA U DHAXAYSA LABA XARRIIQOOD:

Haddii ay laba xarriiqood isgooyaan waxay sameeya-
an afar xaglood. Xagal kasta oo afarta ka midihi waxay
nogon kartaa 7 J° ama labada xarriiqood waxay sameeya-
an laba xaglood oo fiigan oo isle’eg iyo laba xaglood oo fu-
ran oo isle’eg.
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Qeex:
Xagasha u dhexaysa laba xarriiqood co iSgooya waac,

tahay xagasha ¢, ee dhinac bilowgeedu yahay L, dhinac
dhammaadkeédu yahay L,-marka loo cabbirro lid saacad-

wareeg.
?’3 {2
/ {5 %'Q‘

WA —»X | .
A A

_121_




Haddii laba xarriigood ay yihiin barbarro waxaa mu-
ugata 'inayna isgooynin. Marka xagasha u dhexaysaa
waa eber. Labada xarriiqood ee isku qotoma xagasha u
dhexaysa waa 9C°. Haddaba xagasha u dhexaysa laba
xarriigood waxay mar kasta u dhexaysa 0° iyo 180°. Si-
dpasi waxay tahay ° < ¢ < 180°. Sidee baa loo soo saa-
raa xagasha u dhexaysa labada xarriiqood ee isgooya?

Aragtiin:

Haddii L, iyo L, ay yihiin laba xarriigood (iskuma qo-
tomaan) oo isgooya oo tiirooyinkooduna yihiin M, iyo M.,
xagasha u dhexaysa labada xarriigood waxa ina siiya
Jldkan

. —M‘
tan ¢ = ————
14+ MM,

e
N2 Y




(addayn:

a) a > o adoo shaxanka adeegsanaya waxaad-
aragtaa in ¢ = a, — %
Markaa tan ¢ = tan (e, — o). Kolkaa inagoo
isticmaalayaasha midaal trignoomatari oo la ya-

tan a, — tan o

gaanno,tan ¢ = (o — ) =
1 4+ tana, tana;

Kolkaa tana; = m, , tana; = M..
M,—M,
Markaa tan ¢ =

1+ MM

b) Adoo adeegsanaya shaxankan:
= 180° — (o — @) = 180° + a2 — 1.
Kolkaa tan ¢ = tan [180° + (o2 — a,)] kolkaa
sidii (a) oo kale.

U

»

Tan ¢ = tan (o, — o)
tan a, — tan o, M, — M,
- =

I + tana,| tanaz AI + M| M)

e




Marka xagasha u dhexaysa L, iyo L, waxa mar kasve.

‘ M2 - M| M2 - Ml
aguhelaaTan ¢ = ——— Haddii — ay
1+ M, M, 1+ M, M,

tahay tiro taban

J(olkaa ¢ wuxuu yahay (a) xagal furan, taas oo ah:
- S0° < ¢ < 180°

M, — M,
Haddii ——— ay tahay tiro togar:
1+ MM,
Kolkaa ¢ wuxuu yahay (b) xagal fiiqé'ny sidaasi wa-

xay tahay in:
0° < ¢ < 9C°

Tusaale 1:

a) Soo saar taanjanka xagasha ¢ ee ka bilaabta

xarriigda L, ee marta baraha (— 3, — 1) iyo
(1,15) ilaa xarriiqda L, ee marta baraha (— 4,6)
iyo (—1,5).

Furfuris:

tiirada xarriiqda L, , M, = = =4
| 1— (—3) 4
5 —6 1 4 "
Wwirada xarriiqda I, , M, = = —. Kolkaa
- | —1—(—4) 3
M, — M, —1/3 —4 —41/3 13
tan ¢> = = = e
1+ MM 144 (=-1/3) —1/3

b) Soo saar tanjanka xagasha @ ee u dhexaysa L.,
iyo L,.
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Furfuris:

v 1 ' ‘ <
tiirada xarriiqda L, , M, = — — tilarada xarriiqda
3
o 4— (= 1/3)
L; M, = 4. Kolkaa tan © = . = — 13.
1+ —1/3(4) :
Tan ® = —tan ¢ = — 13

Tusaale 2:

'

‘Xagash'a u dhexaysa labada xarriiqoad ce L, iyc I.

,  ‘,_‘”2:
waa 45° Haddii tiirada xarriigda L, ay tahay M, = —-
-3

$00 saar tiiarada xarriigda L, oo ah M,.

Furfuris:

M, — M,
Tan 453° =

1+ MM,

2

M; — —

3

1 = -

2
1+ —M,
.

Kolkaa M, = 5.



Layli:

Soo saar tanjannada xagalaha gudaha ee sad-
dexagalka geesihiisu yihiin A(—3, —2),B(2, 5)
C(4,2).

25 25
Jaw. |[tan A = — ;tan B = —; tanC-_—
€3 11 | J

Xagasha u dhexaysa labada xarriiqood ee mid
maro baraha (— 4, 5) iyo (3,y) midka kalana
maro baraha (— 2,4) iyo (9, 1) waa 135° Soo
saar giimaha y.

Jaw. y =9,

Soo saar tiirada xarriiqda la samaysa xagal ah
45° xarriiqda marta barahan (2, — 1) iyo (5, 3).
(Jaw. M, = — 7).

Soo saar isle'egta xarriigda marta (2,5) ee la
samaysa xagal ah 45° xarriiqda isle’egteedu ta-
hay x — 3y + 6 = C.
Jaw, Z2x -y + 1 = 0.

Soo saar xagasha fiigan ee u dhexaysa labada

xarriigood ee mid marto baraha (— 1, — 4
iyo (3, 1) ta kalana marto baraha (1,5) iyo
(5, — l)
Jaw 8°.

XARRIIQ TOOSAN:

Hadda ka horrow waxaan soo aragnay in tiirada xar-
qua aan qotomin ee marta laba barood (x;,y,) iyo

_‘YI

'X2.y:) ay tahay M = — . Imikana waxaan rabnaa

X — X4
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inaan hello isle’egta xarriigda toosan ee isku xirta laba-
da barood ama isle’egta xarriiq.kasta oo toosan.

U gaado in xarriigda ku sawiran shaxanka ay la bar-
barro tahay dhidibka — x. Kolkaa waxaan aragnaa in
bar kasta oo ku taal xarriigda la barbarro ah dhidib —x
ay leedahay kulan — y oo ah 7. Bar kasta oo ku taal xar-
riigda la barbarro ah dhidib — x waxay u jirtaa dhidibka
— x 7, halbeeg. Markaa xarriiqdaasi waxay dhidibka — x
u jirtaa 7 halbeeg. Kolkaa isle’egta xarriigdaasi waa
y = 7. Guud ahaan haddii xarriigda L ay la barbarro
tahay dhidibka — x una jirto b halbeeg, isle’egta xarriig-
daasi waa y = b.

i ‘_(‘.3,7) 4 (‘U'}) (%, 7) \ €

. ’
-8 o ¥ =~

Sidaas oo kale haddii xarriigi ay la barbarro tahay
dhidibka — y una jrto «a» halbeeg dhidibka — X, isle’eg-
{a xarriigdaasi waa x = a. Markaa haddii tiirada xar-
viigda la barbarro ah dhidibka — x tahay eber, isle’egta
xarriigdaasi waa y = b. Haddii xarriiqdu la barbarro
tahay dhidibka — y waxaan nagaannaa in tiiradeedu ay-
ra geexnayn. Laakiin sle’egta xarriigdaasi waa x = a.

Tusaale 1:

.

Qor isle’egfa xarriigda marta barta (— 3,6) €€ tiz-
radeedu tahay eber.

Furfuris:

y = b.

" Tusaale 2:

Qor isle’egta xarriiqda tiiradeedu ayna geexnayn €t
marta barta (11,9).
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Furfuris:

x = 11. Haddaba, haddaan ka gudubno xarriigda
la barbarro ah dhidibyada sidee loo soo saara isle’egta
xarriiqda aan la barbarro ahayn labada dhidib midnaba?
Haddii xarriigda L ee aan taagneyn ay marto A(x,,y),
oo bartan kale B(x ,y) ay taallo xarriiqda, kolkaa tiira-

Y-
da xarriigdani waa M =

X — X,
y —w

Haddii sansaanta M = ——— loo goro sida sansaan-
X — X] :

Ao

AGY T
“x

tan y — y, = M (x — x) waxay nogonaysaa isle’eg. Wa-
xaana la yiraa saansaankan y — y; = M(x — x,) saansa-
anka bar-tiiro ee isle’egta xarriiq toosan.

Tusaale 3:

Soo saar isle’egta xarriigda marta bartan (11, 15)"
tiiradeeduna tahay 2. -

Furfuris:

v — 15

=2amay-—15=2(x — 11),
x — 11 y—2x+4+7 =20,
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Saansaanka bar-tiiro ee isie’egta xarriigda toosan “
ee marta barta (x ,y;) waay — vy, = M (x — x,j. Had-
daba haddii xarriigda marta bar kale oo ah (x,,y,) tiira-

Yy — A _ Y:— ¥
deedu waa M = ——. Kolkaa haddaan ————— ku
X; — X X — Xy
Ya— Yu

heddello M waxaan helaynaa y — y, = )

X — Xy
Isie’egta waxa la yiraa saansaanka laba-barood ee
sle'egta xarriigda tocsan.
Tusaale 4:
Soo saar isle’egta xarriiqda marta baraha (— 7, — 3)
iyo (— 1, — 9).
Furfuris:

Adoo isticmaalaaya saansaanka laba barood ee isle'-
egta xarriiqda toosan iyo labada barood mid ahaan. Soo
saar isle’egta la rabo?

y:— W
V—Yy =— (x — x3)
X, — X,
3 — (—3)
—(—=3) (x—(=17))
—1—=(=17)
12
V+3I=—{(x+7)
6

V+3=2(x+7)
vV—2X — 11 =0

Baraha uu ka gooyo garaafku dhidibyada waxaa la

viraa Tikraarro. Barta u ka gooyo garaafku chidibka
-~y waa tikraarka y. Barta u ka gocyc garaafku dhi-
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dibka x waa tikraarka x. Markaa xarriig kasta 0o aan
. 1a barbarro ahayn dhidibka — y wuxuu dhidibka — y.

Ka gooyaa ber sida (0,b). Tirada b waxa la yiraa tik-
' raarka v ee xarriigda. Saansaanka bar-lirada ee xar
" riigda marta barta (x,,y)) waay —y, = M (x — x).

\“%?
\ 3 C

Haddii ‘Tikraarka y u yahay b, isle’egta kor ku gora-
ni waxay nogonaysaa y — b = M(x—0) ama y = Mx+b.
Isie'egta v = Mx + b waxaa la yiraa saansaanka tiiro-
tikraar ee isle’egta xarriigda toosan. Sidani waa si gaar
ah 00 lagu keenay saansaanka bariiro. Waayo tikra-
arka vy waa barta (0,b).

 Caddayn kale:

Rarta ay xarriigdu ka goyso dhidibka —y u gaado

inay tahay {(C,b). Haddaba haddii xagal janjeerku ya-
y— b

tay a, tirada M = tan a =

markaa vy = Mx + b. X

ama Mx =y —Db

(0.5 |
T
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Tusaale 5:

Soo saar isle’egta xarriigda tikraarka y yahay — 3,
5
tiiradeeduna tahay —-.
&

ffarfuris:

Adco adeegsanaaya saansaanka tiiro-tikraar ee u
5
y = Mx 4+ bwaxaad heliiny = —x — 3
.

Saansaanka tikraar: o

U gaado tikraarrada xarriigdu inay yihiin (a, 0).
Adoo isticmaalaaya saansaanka laba-barood ee isle’egta
xarriiq isle’egtu waa: '

— b — b x

y— b =- (x—0) ama y —b=—— - ama
a—{g ) - a

ay+bx=ab

U qaybi tibix kasta a b. Markaa waxaan helayna

Isle’egta waxaa la yiraa saansaanka tikraarka ee is-
le’egta xarriig.

Caddayn kale: .

Shaxankan waxaan ka aragnaa in saddexagalka
BR A iyo saddexagalka C O A ay isku eg yihiin,
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SAANSAANKA GUUD AHAANEED EE ISLE'EGTA XAR-
RIIQDA TOOSAN:

IQle’egta saznsaankeedu vahay AX + 83Y 4 & = {
ee A iyo B ayna labaduba ahayn ebher waxa we 15
heerkeedu vahay 1 oG leh labada doo

Arzgtiin

-

v Py el
; Canay isie’-
T =0 ee A ivo

Xarriig kasta oo
egta saansaankeedy
B labaduba ahavn

Xarriig ka%a 30 £008an waxae oo nori karas sida:

[y

= b isle’egla xarriiqda la barbarro ah dhidib-
ka X,
2, X = a isle’eg
ka y.

e ta xarriiqda E“ carbarro an dhidib-

I, y—Y¥ = ME—x) ams y— m X+ (M -y =0
isle’egta xarriigda aanaan la mama ro ahayn la-
bada dhidib midnaba.

kolkaa isle'egta (1) :A=0 , B=1 , T = —D
» 2):A=1,B=4,C=—a
{ A

» 4 A =—-M B=1 C=Mx-y,.

Kolkaa xarriiq kasta oo toosani waxay tahay sida saan.

saankan Ax + By 4+ C = 0 es A ivo B labadaba ahayn
eber.

Aragtiin 2:

Isle’eg kasta 00 saansaankeedy ya"hay Ax +By +C=1¢
. 00 Alyo B ayna lahadu@a eber ah ”":"r waa ksne ‘egte Xarri-
iq toosan.
e {33



Caddayn:

Mar haddii A iyo B ayna labaduba nogon karin eber,
éﬁzaxaan haysanaa saddex xaaladood.

Sida 1. Haddii A # 0 , B # 0, isle’egteena waxaan u qo-

— A C
ri karnaa sidan: y = —— X — ——,
R B

Isle’egtaasi waxay u goran tahay sidan saansaanta
tiir-tikraarka ee isle'egta xarriigooahy = M x + b.

—A — C
Kolkaa M = ——— b = ——,
B R

Kolkaa Ax -+ By + C =0 waa isle’eg xarriigeed.
Sida 2. Haddii A = § , B # 0, kolkaa isle’egtu waxay

- C
nogonaysaa sida: v = ——.
« - B

—C

Kolkaa y = waa isle’egta xarriigda la barbarro ah

B

dhidibka — x.

Sida 7. Haddii B=0, A £ 0, Markaa isle’egta
Ax 4+ By 4+ C =0 waxay nogonaysaa Ax + C = 0 ama

C
; N
c’ |
Kolkaa x = — — waa isle’egta xarriigda barbarro la ah
A

dhidibka y. Markaa xaalad kasta, waa isle’egta xarrii-

geed Ax + By + C =0 A | Biye C ay giime kasta gaa-

taan, laakiin A iyo B aayna labadeodu eber wada ahayn.
. ’
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Layli:

1. Soo saar isle’egta xarriigda haddii lagu siiyo:

by M=4,6 (—5)
Jaw.,yzflx-{»i?.

, — 5

& :

dJaw. 6y + 5 X + 9 =40

i) (8.1), (1,2)
Jaw. 7y +x — 15 = 0.

X) M='0'1(“299)
Jaw. y = 9,

Jaw, 8y + 9x — 17 = Q.

1
d) M= — , Tikraarka x =5
5 .

Jaw. fy — x4+ 5 =0

r) M=-7, Tikraarkah y = 0.

Jaw. y = — 7x.
c) Tikraarka x = 8 , Tikraarka y = — 9.

Jaw. 8y + 9x —- 72 = 0.

2. Soo saar tiiarada iyvo tikraarka y ee x'arriiqda
X+7yv+5=0 '

| IR 5
Jaw. M = — — [ tik. y = — —,
? 7
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(K]

11,

Soo saar labada tikraar ee xarriiqda:
4
x+4y —7=090. Jaw. tik.x =7 , tik.y = —.
L 7
Soo saar isle’egta xarriigda marta barta (—3, 8,
'ana barbarro ah xarriigda 7x 4+ 2y + 9 = 0.
Jaw. 7x —2X — 55 = Q.

A B _
Tus in ay — = — haddii labada xarriiqood ee
A’ B'

Ax+By+C =0 A'x+B'y + C'=0 ay bar-
barro vihiin. Haddii ay isku gotomaana inay
AA'4+ BB =0.

Sco saar isle'egta xarriigda ah gotome badhaha

xrriijinta isku xirta labada barood (7 ,4) iyo
p ‘
{(—1,—2).

Jaw., 4 x + 3y — 15 =0.

So0 saar isle’egta xarriigda marta (2, — 3) ee
xagal janjeerkeedu yahay. 60°.

Jaw. V33XV -3 -2V 3=0

Soc diir isle’'egta xarriigda marta labadan ba-
mod (X ,vy) Vo (X2,Y2).

Soo diir isle’egta xarriigda tikraaradeedu yihiin

ta, 0} iyo (4,2},

Soo diir isle’egta xarriigda marta B, (x,, y:) had-
dii tiirada xarriigdu tahay M.

Soo diir is & egta xarriigda tiiradeedu tahay M,
tikraarkeedu — y na yahay (0,b).
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GOOBO:
Qeex:

Goobadu waa ururka dhammaan baraha sallaxa ee
la ogyahay u wada jira bar maguuraan ah. Fogaanta la
ogyahay waxa la yiraa gacanka goobada astadiisuna waa
. bar maguuraan kana waxa la yiraa xuddunta gocbada.
U gaado in barta C(h , k) ay tahay xuddunta goobada ga-
cankeedu yahay «r». Marka barta B(x,y) waxay ka
mid tahay goobada haddii iye haddii qura / BC* =r.
Kolkaa haddaad isticmaashid jidka fogaanta:

\A

\g«(o,@
B(x.Y)

iBCl:\[_(X—h)2+ (y —k)2=r (1).

Isle’egta (1) waa isle’egta goobada.
(a) Haddii la labo jibbaaro labada dhinac ee isle’egta (1).
waxaan helaynaa in (x — h)?4+(y — k)’ =1’ —— —(2)

Markaa baraha kulammadeedu raaligeliyaan isle’eg-
ta {1) Kulammadeedu way raaligeliyaan isle’egta (Y
Kolkaa bar kasta oo ka mid ah baraha goobada xuddun-
teedu tahay C(h, k), gacankeeduna yahay «r» way rae
ligeliyaan isle’egta (2).- Markaa aan labo Jibbaarro isle*
egta (1) ee aan hello isle’egta (2) waxa jira baro kulam-
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madoodu raaligeliyaan isle'egta (2) laakiin aanay raali-
relin isle’egia (1). Sidaas darteed waa inaan xagga ka-
iana ka fiiriraa o0 aan niraa bar kasta oo kulammadeeda
x ive y ay raaligeliyasn isle’egta (2} Kulammadeedu
‘way realigelivean isle’egia (1)} T. 2. rogenta hawraata
hore was run.  (b) haddii x iyo y ay raaligelivaan isle"
gtan (x —~b)* + {y — k)’ = g— — — (2) oon gaadan.
ro wdid jibbasrka Jabada dhinac ee isle ‘egta (2), kolkaa
% ivo ¥y way raahgehyaan

E%km VX — h}z {y — k)? way togan t.ahay. —¥ na
wun taban vahay. : .

Sidaas darteed v/ (x —h)? + (y — k)’ = —r malaha
furfuris dhab ah, Markaa barta B(x,y) way raaligelisaa
dsleegtan (¥ —h)?P + (y —k)?P=g° haddu iyo haddii qu-
ra ay raaligeliso isle’egta +/ (x - h)* 4+ (y — k)’ = g&.
Laakiin barta B{x ,v) way raahgehsaa - :

Haddii ivo haddii gudha ay bartu ka mid tahay goobada
xudunteady tahay C{h.k), gacankeeduna yahay r.

Markaa waxaan tusnay in (X — h)? 4+ (y — k)2 =1 ay
{ahay isle'egta gocbada xuddunteedu tahay C(h, k), ga-
cankeeduna yahay r. Haddii xuddunta goobadu ay tahay
vnugga isl'egta goobadu waxay nogonaysaa x? + y? = r? -

Aragtiin:

Isle'eg kasta oo saansaankeedu yahay:
X+ AEDx+Ey+F =0

waxaa weeve garaafka goohada xuddunteedu tahay

——r

—d —Ej 1

S ‘““"‘; , Eacankeeduna vahay r:_\WjF
P 2 ; 2 N

A
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Caddayn:
Waxala ina siiyay., X’ + ¥+ Dx +Ey + F =10,
Haddii aan u goranno isle’egta sidan:

£ +Dx4+yV+Ey+F=0

oon dhammaynno laba jibbaarka, waxaan helaynaa:

D2 E?. DZ EZ
*+Dx+—+yV+Ey+—=—+-—~F
4. % 4 4
[ DY E) D+ E —4F
ama x + —| + |y + —| = (1)
" 2) U 2] 4
Markaa haddii aan garab dhigno beegalka isle’egia guo-
hada 00 ah (x — h)? + (y — k)? = r’ waxaan ogaanay-
naa in isle’egta (1) ay ka joogto goobo xuddunteedu ta-
{ D E)
hay C| — — | — |, gacankeeduna yahay: -
L2 2J

1 .
- mﬂ?‘
2 M

1) Kolkaa haddii D? + E* — 4 F >C goobadu waa
dhab.

]
g’

Haddii D* + E? — 4F < ¢, goobadu ma jirto.

Haddii D? + E*— 4 F = 0, gacanka goobadu wda

( D El
eber; isle’egteeduna waa barta: {-— — wg

2 2.

N
S
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Tusaale §:

So00 saar isle’egta goobada xuddunteedu tahay bar-
ta {— 2.3}, gacankeeduna yahay 4.

= r? laakiin C (h,k) = C (—2,3),
.q%z + y_z)z _ 42ama
— 3 =10

Tusaale 2
24y - 3X 4+ 5y — 14 = { ay tahay is-
e s:*g gc&«“n“ waxaad soo saartaa kulammada xuddunta

yoohada 1vo gacankeeda adoo isticmaalaya (b) habka
dhammaynta iaba jibbaarka ivo (t) jidka.

e 25- 9 25
T G S \),4 e 537 S — 14 4 — o e—

3y (0 s) w0
E h .i

pma (X - | Fy + —]| = —
H . 3 1 PO

2} L 2] 4

Z 2 2

{3 51
Aundur S ———}

i e ~ i

(G <}



Gacan =G = — D'+ E2 — 4F
2
1 - T S
=— 9 +25 + 56 =—V 90
2 2
Ve
2

Tusaale 33

Sco saar isle'egta goobada dhexroorkeedu vahay
varriijinta isku xirta labadan barood ee ah (5, — 1) ivo
£
{ - 3.7).

Iy

Taurfuris:

Sgo saar kulammada bar badhtanka xarriijinta, taas
oo ah xuddunta goobada.

5 -3 HI

kokaa C (1,3) waa xuddunta, gacankuna waa

G=vV{5—- 17+ (—1-—3)
= isFi8 =V32 =4V 2
Kolkaa {x—1)2 + {y—3)? = 32

o

Arna X4+ y —2x-—ty—22=0
waa isie’gta goobada.

Tusaale 4:

500 saar isle'egta gocbada marta barahan :

o @

(3%, {€,2) iyo (3, —1j.
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Furfuris:

Waxaan nagaannaa in isle’egta guud ahaaneed ee
geobadu ay tahay,

4

x—hj? + {y=k)* = r"..(1) iyo
"LV + Dx 4+ Ey+F =0 {2).

«M:,z nagaanno gilmaha ma doorsocmayaasha D, E, i_y@ F.
<{u beddelo kulainmada baraha ay marto goobadu X iyo

Y adoo lbtiu’!idalaya 1sl’egta (2)
Aoikaa waxaan helaynaa :

. 2¢+,-1-3D—1—3E+F—~"‘
iy Je+44+6D4+2E + F—-U
(%) S4+1+3D—-E4+F=0

U furiuro isie'egyadaas sidaad u furfuri jirtay ha-

DagGiska 1%16"eg'yada tuosan adoo marna qaadanayaa (1)
i:yQ (¢} marna (1} 1yc {3). Kolkaa labada isle’eg ee ka
GO baxa u furf {ulo Smu kuwii hore. Markaas D = — &,

.a = — 2, F == 12, Kubeddel giimaha D, F iyo E isie‘egta
ge duuaaﬁa@ kolkag isle’egta goebadu waxay nogo-

i, 500 saar isf&e’egta‘goeb&da :
b} Xuddunceedu tahay (2,—5) martana bar
ta \..,.. 3, ij [ B
1) Xudduneedu tahay (—3%,4) martana bar-
. ( : ﬁ{:} . .

mffz

4o BOO sagr Kuddunia lyo gacanka goobooyinka is-
le’egyadoogu viniin kuwa soo socda -

P

Dy W4V -8B — 86y + 9=

L) 4% 4+ 4vi 4 16x — 12y — 7 =0

pe
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4.

j) X’.ﬂé_yzi__.'l:lﬂl
X) XX +y'4+x—10y+18=20
kh) 3x* + 3y? — 2x — 12y + 11 =0
Soo saar isle’egta goobada dhexroorkeedu ya-
hay xarriijinta isku xirta labadan barocod (2, B)
iyo (— 3, — 1).

Soo saar isle'egta goobadu maric saddexdan

b} (45), (3,2), iye (1,—4) D) X2 4 y* 4 Tx — 5y — 44 = 0

t) (8,—2), (6,2), iy0 3,-7T) t) X2 4 y? — 6% 4 4y — 12 = U

iy (L), (1,3), iyoe (9,2) j) 8x? o+ 8y? . T9x — 32y

4+ 95 =0

s

X) (=4 —3), (=1,—=T) %) % 4y 4 x pTy = 0
iyo (6,0)

kny (1,2), (3,1}, iyo - kh) x( 4 y? — x 4 3y —10 =

C=

{—3,—1)

i
¢

Sog saar isle’egta goobada xuddunteedu tahay
{—4,2) taabteheeduna yahay xarriiqda 3x 4-
4y — 15 = L.

Jaw. x* + y* + 8x — 4y + 4 =0

Soo saar dheerarka taabtaha ka yimaada bar-
ta B (x, y) ee goobada isle’egteedu tahay
(x ~—h)*+ (y — k)2 =1’

VE-D + ki g =T

Soo saar isle’egta goobada marta (-—2,1), taab-
teheeduna yahay xarriigqda 3x — 2y — 6 = U
nmartana barta (4,7).

Jaw. 7x2 + 7v? + 4x — 82y + 55 = Q.

Soo saar 1sle’egta goobada la xuddun ah gooba-
da isle'egteedu tahay x* + v? — 3x + 4y --
10" = 0 martana barta (—3.0)



)

Soo saar isle'egla goobada ku dhex meeraan,
saddexagalka xarriigyada sameeyay ay yihiin :
Lyidx — 3y —€5=0 Ly:7x - 24y 4+ 55 =10

113X + 4y — 5 =0

ot

Jaw, X2+ y P —20x + 75 =10

iIC. Soo saar isle’egta goobada taabteheedu yahav
dhidibka — X lana xuddun ah goobada isle’eg-
teedy: tahay

2xt 4+ 2y — 1lx +. 6y — 8 =0

! my [ 31 3
Jaw, {X— —— | + |y+ — | = —
i 4 ) v 2] 4

it. Soo saar isle’egla goobada meeraysa saddex-
agalka xarriigyada sameeyaa yihiin.

Liix4+y=28,

1y 12X -y = 22

iy 03X 4y = 22

JaW. X’ 4 ¥ — JL 4+ 4y — 12 =0

12, 500 saar isle’egia goobada marta baraha (2,3)
1yo (1,1} ee xuddunteeduna ku taal xarriigda
X =3y — 11 =0
Geex: Saab

Saslb waa ururka baraha in u wada jira xarriig
maguuraan ah, Xarrilgda waxa la yiraa Jeedshe,

ivo ba

her

dlagdii L ay wahay xarriig maguuraan ah; K na ay
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tahayv bar maguuraan ah; kolkaa B waxay' ka mid tahay
Saabka haddii

IBD| = |BK|

B

f bk

Qeexda saabka haddii aan u eegno si joomatari
ahaaneed waxan helaynaa sawirka hoose oo kale:

Kolkaa haddii aan raacno geexda waxan arkaynaa
inAH = HK. BQ =QK, o
CF=FK, ER=EK

GS = SK.
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Qeexda saabka waxa la inagu siiyay si joomatari
shaaneed. Markaas si loo helo isle'egta Saabka waa in-
aan isticmaalnaa habdhiska kulammada. Ka soo gaad in
geeska saabku uu ku yaallo ugugga; jeedshuhuna yahay

xarriigda X = — a.

U gaado in barta B(x ,'y') ay ka mid tahay Saabka.
Mar haddii K B = B M innagoo adeegsanayna jidka fo-
gaanta, waxaan helaynaa in '

KB = V (x—a)’
BM = x + a.

+ (y—0)?

X

a!

Kolkaa KB = BM = V (x—a)? + (y—0)? = x = -
Baddii aan labo jibbaarro labada dhinaca waxac
helaynaa in

(x—a)? + y> = (x+a)’
Ka bixi labada dhinacba. Markaa.

w2 — 2ax + a’ = x* + 2ax + a’
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Markaan fududaynno waxaan helaynaa in
Vv = 4ax.

Kolkaa y° = 4ax waxa weeye isle’egta Saabka.

Waxaan ka aragnaa saansaanka isle’egta in Saabku
ku wangaran yahay dhidibka — x. Barta uu saabku ka jaro
chidibka wangarka waxa weeye geeska saabka. Marka
uu saansaanka isle’egta saabku yahay y* = 4ax, saabku
wuxuu midigta ka xigaa jeedshaha. Kolkaa saabku wu-
xuu u furan yahay midigta. Haddii uu Kulmisku bidixda
ka xigo jeedshaha isle’egta saabka saansaankeedu waa
v’ = — 4ax. Markaa saabku wuxuu u furan yahay bi-
dixda sida shaxankan :

Ay

3 (x,y)

K(—-a;O) | —>X

-x.a

Haddii kulmisku yaallo dhidibka — y saansaanka isle"-
egta saabka wuxuu yahay x* = + 4ay.

Summaddu waxay ku tusaysaa kolba xagga uu kul-
misku ka xigo jeedshaha.
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Tixgeli Shaxankan:

Ilaa hadda geeska saabku wuxuu ku yaallay unugga.

Haddaba ka soo gaad in geeska saabku yahay barta (h)k)
la barbarro ah dhidibka — X, kulmis-

oo ku taalla xarriiq
kuna xagga midigta ka xigo geeska fogaan ah «a».
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Isle'egta jeedshaha la barbarro ah dhidibka — Y
una jira kulmiska fogaan ah «Za» waa x = h - a
amax — h + a = 0.

yfm?, f?'

(' '

U gaado in B(x.y) ay tahay bar ka mid ah saabka,
mar haddii BK = B M.
+

Kolka V (x—h—a)’ + (y—k)’ = x—h+4a
Amay? — 2ky + k? = 4ax — 4ah
Ama (y—k)? = d4a (x—1)

Sidaas oo kale sansaannada kale waxay yihiin:

y—k)* = — 4a (x—h)
(x—h)? = 4a (y—K)
(x—h)? = — 4a (y—K)
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Markaa haddii la kala bixiyo isle’egyada saansaankoodu
waxay nogonayaan :

x =ay’+ by + C
v = ax’ + bx + C.

Ogow:

Bogonka mara kulmiska ee ku gotoma labada dhidib
kolba kii kulmisku yaallo waxa la yiraa Taab.

A7

i
I

K%“ >
| -
"

1

Dhererka taabku 4a waa horgalaha tibixda heerka
kowaad. Waxa kale oo uu la mid yahay fogaanta u dhe-
xaysa kulmiska iyo jeedshaha.

Tusaale 1:

Soo saar isle’egta Saabka kulmiskiisu yahay (4.0),
Jeedshihiisuna yahay x = — 4.

Furfuris:

Waxaan nagaannaa in saabkaas oo kale leeyahay is-
le'eg saansaankeedu yahay y> = 4ax.
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Markaa a = 4,

Markaa isle’egtu waa y: = 16 x.

v 40

A
=% R(4.9) >
L

Soo saar kulmiska iyo jeedshaha saabka y’= 8x, waa-
shir garaafka.

Tusaale 2:

Furfuris:

y? = 4a X
4a = 8
a = 2
Kolkaa kulmiskll waa (2,0) jeedshuhuna waa x = — 2.°
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Tusaale 3:
Soo saar kulmiska iyo jeedsha saabka y* = — 12 x.
vashir garaafkiisa.

K(o-3

-

Kolkaa kulmisku waa (—3,0) jeedshuhuna waa x = 3.
Tusaale 4:

Soo saar kulmiska iyo jeedshaha saabka x* = — 12y
washir garaafka.

— 152 —



Furfuris:

Kolkaa kulmisku waa (0,—3) jeedshuhuna waa y = 3.

Tusaale 5:

Soo saar kulmiska. jeedshaha iyo dherarka taabka

R
Saabka 3y’ = 8x ama y’ = — X.

3

Furfuris:

y’ = 4ax

o2
Kulmis : [— 0
30

Jeedsha:
2 8
x = — —, dhererka taabka waa 4a ama —.
3 3
Tusaale &:

Soo saar isle’egta saabka mara barta (4,5) ee dhi-
dibkiisu la barbarro yahay dhidibka y.
Geeskiisuna yahay (2,3).
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Furfuris:

Waxaan nagaannaa in (x—h)? = 4a (y—k).

Kolkaa (x—2)* = 4a (v—3).

Mar haddii barta (4,53) ay ka mid tahay saabka, waa
inay raaligelisaa isle’egta.

(4—-2)* = 4a (5—3)

Isle'egtuwaa (x—2)> = 2 (y—3)
amax? — 4x — 2y + 10 = 0.
lLayli:

1. Soo saar kulammada kulmiska, dhererka taab.
ka, iyo isle’egta jeedshaha saababka soo socda.
Washir garaafyadooda.

Jaw,
b) y* = 6x [3 ) 3
I— U l ¢ X -+
[ 2 J )
t) x> = 8y (C.2)y -8 :v = 2
i) 3y = —4x [ | Jg
===
| 3 b3 3

2.  Soo saar isle’egta saab kasta haddii :
b) Kulmisku vahay (3.0) jeedshuhuna vahay
X 4+ 3 = 0

(Jaw. y? — 12x = ()

t) K (0.6): jeedshuhuna waa dhidibka — v.
(Jaw. x* — 12y + 36)

' j)  Geesku yahay unugga, jeedshuhuna vahay
dhidibka — x.



b

t)

3)

) y: — 4y + 6X _8 =0 Jaw. b) (2,2); t) ﬁ(

x) Geesku yahay unugga, jeedshuhuna yahayv
dhidibka — x, marana barta (—3,6).

Jaw. y* = — 12x).
Soo saar isie’egta Tubta barta socota ee in u wa-
da jirta barta (—2,3) iyo xarriiqda, x + 6 = 0
(Jaw. y* — 6y — 8x — 23 = 0).

Ku soo celi isle’egyadan saababka saansaan
beegal, soona saar kulammada (b) geeska (t)
kulmisyada (j) iyo dhererka taababka (x) iyo
isle’egyada jeedsheyaasha.

1
2

| (3 7
3 —9x — 5y — 2 =0 Jaw.b) | —, -~ — |
(27 4]
’ 2 4 ) s
t) {—»——} i)
L 2 3 3
30
y?— 4y — 6x + 13 =0 Jaw. b) (—,2|
‘ 2 J
t) (32,) j) 6
X) X =@

Soo saar isle’egta saabka dhidibkiisu taagan
yahay ee uu marna barahan (4,5), (— 2, 11!
iyo (— 4, 21)

Jaw. x* — 4x — 2y + 10 = 0.

— 155 —



7. Haddii gaanso saabeed jooggeedu yahay 25 m.,
fadhigeeduna yahay 40 m. Soo saar joogga mee-
laha ka mid ah gqaansada ee 8 m. u jira xuddun-
ta fadhiga. Jaw. 21.

QABAAL.

Waxaad gaadataa dun. Ku xir dunta labadeeda daraf
Jabo musbaar oo ka dhidban sallax. Ku gabo dunta qalin
wareejinaya sida ‘shaxanka ku muujisan. Kolkaa waxa
samaysmaya xood. Kolkaa, mar kasta wadarta fogaanta
B K, iyo B K, waxay la mid tahay dhererka dunta. Sax ma
tahay haddii aad u gortid sidan: B K, —|;;B K, = K, K;?

Qeex: h
Qabaakku waa tubta bar socota sallax oo wadarta fo-
;aanta ay u jirtaa laba dhibcood 00 maguuraan ah ay
tahay madoorsoome. Labada dhibcood oo maguuraanka
ah waxa la yiraa kulmisyo, midiina waa kulimis. Fogaan-
ta BK, iyo B K; waa gacannada kulmiska B. U qaado in
iabada barood e maguuraanka ahi yimin K, (C0) 1yo
K, (— C,0), wadarta madoorsoomaha ahina tahay 2a,
U gaado in barta B(x,y) ay ka mid tahay qa-
baalka. Kolkaa innagoo raacayna geexda waxan helay
naainkK,.B + BK; = 2a.

= 156 —=



 Mar haddii wadarta laba dhinac ee saddexagal ay
ka weyn tahay dhinaca saddexaad waxan ku soo koobi
karnhaa in

(b) K,B+BK,>2C (t) a>C

4B AN
EQP &)

AGG@ K Eed | Ke0) A;@)ix

E\ (O ’b>

Kolkaa, waxan had iyo jeer gaadanaynaa in ay a > C.
Kolkaa dhibicda B (x,y) waxay gabaalka ka mid nogon
kartaa haddii iyo haddii qura ay K,B + BK; = 2a.

Haddaba innagoo isticmaalayna jidka fogaanta wa-
xan helaynaa in

KB=VE+0O+ -0
BK,= V(x-C) + (y —0)’
Kolkaa V(X F OF T -~
+ VE-O + - 0'=2
amd vV x+¢)+ (y—= 0) = 2a
VNV E-OTF -0’

Laba jibbaar labada dhinac ee isle’egta. Markaa waxan
helaynaa in

(x+c)2+y2:4a2—4a\/ x—c)+y +x — 2¢x
+ &+

s 2ex=4al—4aV (x—c¢)'+ y? — 2cX
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"Fududee:

4a vV (x — )’ Hy° = 4a’ — dcx.

ama a V (X=c¢)’ 4y’ =a’—cx.

‘ 2ba jibbaar oo fududee : .

(a2 — ) x> + a’y? = a? (a? — ¢?)

i gaybi a’ (a® — ¢?). labada dhinacba. Markaa isle ggtu
w.axay nogqoiiaysaa

x2 . y?

—_— +,
a2

_:\1

a’—c?

Kolkaa saansaanka beeggal ee isle’egta qabaalku waa
X y
— + — = lamab’x* 4+ a’y* = a’b? s
.82 b? '

2 2

Xarriigda marta labada kulmis K, iyo K, waxa la yi-
raa Dhidib Weyne. Xarriigda marta E, iyo E, ee ah goto-
me-badhaha xarriijinta K, K, waxa la yiraa Dhidib Yare.
Baraha A, iyo A, waxa weeye geesaha gabaalka. Kulam-
mada barahaasi waa (— a, 0) iyo (a, 0). Dhererka dhi
dib weynuhu waa 2a, ka dhidib yaruhuna waa 2b.

Haddaba, haddii a > b, dhidib weynaha gabaalku
waa dhidibka — x. Kolkaa isle’egta qabaalku waa
v .

2 2

X

T
Ka soo gaad in barta B ay ka mid tahay gabaalka ay

kaga taallana dhidibka — x meel xarriijinta K, K, dibed-
da ka ah, sida shaxankan.

B

=1

+ et ¥ e - %G

(b) Markaa K,B + BK, = K, K, (t) a>c
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Laakiin haddii B ay ka mid tahay qabaalka ay taal-
lana xarriijinta K, K, sida:

al GO C R

-

T A

B
(b) MarkaaK,B + BK, = K,K, (t) a =rc.

kolkaa garaafka qabaalka ee a = ¢ wuxuuyahay ururka
dhammaan baraha xarriijinta K, K,.

unugga.

Haddii a < ma jiraan baro-baro raalligeliya geexda
gabaalka, had iyo jeer waxan qaadannaa in ay a > C.
Markaa waxa wangara gabaalka dhidibka —x iyo dhidib-
ka — y. llaa hadda waxan barannay marka xuddunta
gabaalka ku taallo unugga. Kolka& haddii xuddunta ay
{ahay (h.k) oo dhidib weynuhuna la barbarro yahay dhi-
dibka — x waxaa la tusi karaa in saansaanka isle’egta qa-
haalku yahay:

(x—h)?  (y—k)°’

— + =1, (a>b)
a’ _bz ' -

Haddii dhidib weynuhu la barbarro yahay dhidibka —vy,
saansaanka isle’egta gabaalku waa
(x—h)>  (y—k)’

+ =1, (a > b)
b?. aZ
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Tusaale 1:

Soo saar isle’egta qabaalka ee kulamisyadiisu yihiin
(3,0) iyo (— 3,0C), geesihiisuna (5,0) iyo (— 5.¢)
(Xusuusnow in b? = a’ — ¢?)

Furfuris:
Saansaanka isle’gta qgabaalka kulmisyadiisune

2 2

X y
yaallaan dhidibka — x waa — + — = 1, (a > b)
a? b?
geesihu hadday yihiin (5,0) iyo (— 5,0) waxaan nagaa-

naa ina = 5
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kulamisyadu waa (3.) iyo (— 3 ,0) kolkaa ¢ = 3. v
Markaa b’ = a? --c? =25 — 9 = 16

Haddaba isle’egtu waa ETAQIN
XZ y2
Haddaba isle’egtu waa + = 1.
25 1€

Tusaale 2:

Soo saar isle'egta gabaalka mara barta Q (3,2), kul-
misyadiisuna yihiin (8,2) iyo (0,—2)

Furfuris:
Mar haddii kulmisyadu yihiin (C,2) iyo (0,—2) wa-

Xa muugata in dhidib weynaha gabaalku vaallo dhidib-
ka —y. Kolkaa saansaanka isle’egta gabaalku waxay

tahay:
XZ y2
—+-—=1 (a>h).
b2 a2

Waxaan naqaannaa in wadarta gacannada kulmisyada .
barta Q ay tahay 2a. Taas 0o ah
QK, + QK, = 2a

Adoo isticmaalaya jidka fogaanta,
QK1:3.QK2=5. ’
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¥olkaa 3+ 5=2a,a=4
Waxa kale 00 nagaannaa in b? = a? — ¢’

kolkaabh = 16 — 4 = 12

XZ yZ
kolkaa isle’egta la rabo waa —— -+
12 16

= 1

Tusaale 4:

Haddii lagu siivo gabaalka isle’egtiisd tahay

X.’Z y2
+ =1
49 33

Son saar (b) kulmisyadiisa (t) geesihiisa (j) iyo
rihererka dhidib yaraha. (x) Washir garaafka.

Vurfnris:

e y?

—— -:~ —— ]
2 2

a° h?

8% == 49 . b% = 33 iyo a’=b* + ¢?
Kolkaa ¢ = a? —- b* = 4% — 37 = 16

a==+7:b=4-/3%;c=*14.

®

b} Kulmisyo: K, (— 4.0} iyo K_z (4,0).
t) geeso : A (— 7.0) iyo A; (7,0).
i} dhererka dhidib yaraha = 2 vV 33.

X) garaaf.l_
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-

Tusaale 5:

Haddii lagu silyc qabaal isle’egtiisu tahay

424+ 9y —48x + 72y + 144 ={, soo saar xud-
duntiisa, geesihiisa, iyo kumisyadiisa.

Furfuris:
Isle’egta lagu siiyay waxaad u qortaa sidan :
(x—~h)  (y—k)’

+ =1
a2 b?

Dhammee laba jibbaarka isle‘egta lagu siiyay

4 (x — 12X -+ 35) + 9 (" + 8y + 16) = 144

(x=61) (y+4)
iR el B
L 36 J | 16
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Kolkaa xuddunta gabaalku waa (&, — 4).
a=6;b=4;c?=2a" —b*=36— 16 =20

c= +2 \/?
Kulmisyo: (6, + 2 \/_ 5) §
(6,- 2V 5).
Geesaha : (0, — 4) iyo (12, — 4).
Tusaale @: O
Soo saar isle’egta gabaalka mara (€, 4), xudduntiisu-

na tahay (1,2), kulmisna yahay (6,2).

Furfuaris:
(x—1)* (y—2)*
Isticmaal isle‘egtan: + =2
a’ b’
mar haddii barta (6,4) ay ka mid tahay gabaalka waa in
ay raalligelisaa isle’egta.

(4—1)? (16—2)?
+ =1
a’ b?

Marhaddii c=6—1=5,bP=a—c =a*— 25

9 16
Kolkaa — +
a? a*-25 _

a® = 45 ; b? = 20.

= 1. Raadi a%

| (x=1)?  (y—2)?
Kolkaa isle’egtu waa + = 1.
45 20
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Layli:

Adoo isticmaalaya geexda gabaalka soo diir is-
le'egta qabaalka kulmisyadiisu yihiin K; (¢,{)
iyo K, (— c¢,0) geesihiiguna yihiin A; (a,0) iyo
Az (-— a,O‘) .

Soo saar isle’egta qabaalka kulmisyadiisu yi-
hiin (2,5) iyo (0, — 5), baro dhammaadka dhi-
dib yaruhuna yihiin (7,3) iyo (— 7,0).
2 y?
Jaw, — + — = 1.
49 74

Soo saar isle'egta qabaalka kulmisyadiisu yi-
hiin (1,0) iyo (— 1,0), geesihiisuna (3,0) iyo
(— 9,0).

x2 y?
Jaw, —— + —— =1

81 80

Soo saar isle’egta qabaalka mara barta

(/7 )
2
kulsimyadiisuna yihiin (0,8) iyo (0, — 8).
x2 y2
Jaw. + =1
64 128

Soo saar isle’egia qabaalka baro dhammaadka

dhidib weynihiisu yihiin (7,0) iyo (— 7,0) ku-

wa dhidib yarihiisuna yihiin (g,5) iyo (0, —5).
x? y

Jaw. + =1
49 25

2
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2 2

X y
~. Haddii lagu siiyo isle’egta gabaalka — + — =1
1 3
S00 saar - (b) dhererka dhidib yaraha, (t) kul-
misyada, (j) iyo geesaha.

J
Jaw. (b) 2 (t) (0, V7 2), ( -V 2).
(j) (¢, V73), (O, —‘V3y

7. Haddi_i lagu siiyo isle’egta gabaalka oo ah
x* 4+ 7y? = 7,soo saar (b) dhererka dhidib ya-
raha (t) kulmisyada (1) iyo geesaha.

Jaw. (b) 2, (t) \/'"6.7. — VEB0);
\/,-TU' , (— \/f—,'[}«)‘ '

& Soo saar isle’egta gabaalka geesihiisu yihiin
(— 7.9) iyo (— 7,1), baro dhammaadka dhidib
yaruhuna yihiin (— 9,5) iyo (— 5.,5).

(y—5)* (x+7)°
Jaw. + =1
20 4

9. Soo saar isle’egta qabaalka mara (5,8) ee gee-

sihiisuna yihiin (7,5) iyo (— 13,5).
(x+3)* (y—95)°

Taw. + ; = 1.
1000 25

Labasaabku waa ururka dhammaan baraha sallax
we farag fogaanta ay jiraan laba barood oo maguuraan
ah, oo sallaxa ku yaal, ay tahay madoorsoome. Dhibcaha
maguuraanka ah waxa la yiraa Kulmisyo.

Shaxankan hoos ku sawiran wuxu ku tusayaa had-
dii K, iyo K, ay yihiin kulmisve barta R ay tahay bar ka
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mid ah labasaabka,in |K/R | — [RX,|ay twanav
Madoorscome Togan. Kolkaa waxan oran karnas paris
R waxay baraha labasaabka ka mid nogon karvaa haddi
iyo haddii qudha <=

(b) |KiR| — |RK, |

ama (t) [RK; | — | KR | ay la mid tahay madoorsoc-
me togan oo la ogyahay, 2 a.

K 2 k&

o
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Ka soo gaad in barta B (x,y) ee shaxanka (b) ay ka mid
tahay Tubta. KolkaaK; B — BK, =2a Ama

Vix+e+(y—0)7—Vix—c)y+ (y—0’=2a

Vix+ce)l+(y—0’=2 +V (x—c)+ (y—o0)
Innaga oo laba jibbaarayna labada dhinac, siina fududa-

ynayna waxan helaynaa ¢x—a? = a \«; X—c)* + (y—o)
laba jibbaar haddana labada dhinac siina fududee :

(02 - aQ) x2 — azyz —a (Cz . az)‘
U gaybi labada dhinacba a? (¢’ — a?).

2

Kolkaa isle’egta labasaabku waxay nogonaysaa :
Xz y2
= 1.

a2 c?

— g2

Mar haddii ¢ > a. kolkaa ¢ — a®> way togan tahay.
U goro in ¢ — a’> = b*. Kolkaa waxan haysanaa isle’egta

X y .
saansnaakeeda beegal tahay — — — =1 (1)

a? b?

2 2

Kolkaa isle'egta (1) waxa weeye isle’egta labasaabka

xudduntiisu tahay unugga, kulmisyadiisuna ay ku yaal-

laan dhidibka — x. Haddii kulmisyadu ay yihiin (0.c)

iyo (0. — c) saansaanka beeggal ee labasaabka waxay
yl XZ

nogonaysaa ——— — —— = 1 (2).
aZ b2

Labasaabku wuxu ku wangaran yahay dhidibka
— x iyo ka y iyo unugga, waayo isle‘egtu ismabeddesho
haddii x lagu beddelo — x, iyo haddii y lagu beddelo
—~y ama X iyo y lagu beddelo — xiyo — y sida ay u
kala horreeyaan., Xarriigda marta labada kulmis waxa
la yiraa Dhidib Wadaaje. Qotomaha kala badhana wa-
xa la yiraa Dhidib Xisti. Kolkaa shaxanka (b) dhi-
dib wadaajuhu waa Q, Q,, dhererkiisuna waa 2a. Dhi-
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dib Xistiguna waa B, B,, dhererkiisuna waa 2b. Hac: -
daba sidee lagu gartaa midka dhidib wadaajaha aun
iyo ka dhidib xistiga ah haddii la ina siiyo isle’egta laba-
caabka ? Haddii tibixda y*.ay togan tahay dhidib wadaa-
juhu waa dhidibka — y. Haddii tibixda x ay taban tahay-
na dhidib — x yaa dhidib xistiga ah.

Haddaba haddii xuddunta labasaabku ay ka duwan
tahay unugga oo ay tahay (h, k) oo dhidib wadaajuhu uu
la barbarro yahay dhidibka — x, saansaanka beeggal ec

(x—h)?  (y—k)’
isle'egta labasaabku waa — =1 (1).
a’ b?

Haddii dhidib wadaajuhu la barbarro yahay dhidibka —y,

(y—k)? (x—h)’
isle’egta labasaabku waa — =1 (2).
\ _a? b?

Kolkaa saansaanka guud ahaaneed ee isle’egta labasaab-
ka dhidibbihiisu la barbarro yihiin dhidibka — x iyo ka y
waaAxx — By + DX+ EY + F = (. Taasco AiyoB
ay isku waafagaan Summadda.

Tusaale 1:

Soo saar isle’egta labasaabka kulmisyadiisu yihiin
(5,0) iyo (— 5,09, geesihiisuna (3,¢) iyo (— 3,0).

Furfuris:

Saansaanka beeggal ee isle’egta labasaabka kulmis-

x* y
yadiisu ku yaallaan dhidibka — x waa —— — —— = 1.
a? b?
Kolkaaa = 3;¢c =5 -

~a

Kolkaa b? = ¢ — a? =25—-9=16
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-

Kolkaa isle'egta labasaabku waa R

4y

' ,;’ P
(-5.) /-39) ° (3,0@ x

Tusaale

Soo saar isle’egta labasaabka mara barta (10,3)
geesinusuna yihiin (8,0) iyo (— §,0).

ffurfuris:

XJ.' yZ
— =1 amab?*x* — a’y? = a’ b2
aZ bZ

Mar haddii geesuhu yihiin (8,0) iyo (8— 8,0) i+ a = 8.
Kolkaa b? (10C) — €4 (9) = 64 b?,
laakiin labasaabku wuxuu maraa dhibicda , (10,3).
Kolkaa b?x* — 82y? = 8 b?
6 b? = 575 3+ b? = 186

x? y

isie'egtu markaa waxa weeye —_ = 1.
~ t4 16
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Tusaale 3:

Haddii lagu siiyo labasaabka isle'egtiisu tahay

XZ y2

€4 36

Soo saar kulammada kulmisyada iyo kuwa geesaha.
Sheeg dhidib Wadaajaha iyo dhidib Xistiga

Furfuris:

Haddii saansaanka isle’egta labasaabka tahay
y2 x2
- =1 —(2)
a? b?

Dhidib wadaajuhu waa dhidibka — y, kuimisyaduna wa-
xay ku yaallaan dhidibka — y. Haddii saansaanka is-
le'egtu tahay :

— = =i (1)
a’ b? :

Dhidib wadaajuhu waa dhi. .a — x, kulmisyadiisuna
waxay ku yaallaan dhidibka — x. Kolkaa imminka saan-
saanka isle'egteenu waa sida ka {2). Kolkaa dhidib wa-
daajuhu waa dhidibka — x. Dhidib xistiguna waa dhi-
dib —'y. Markaa, saansaanka isle'egieenu waa sidan :

a’ b?

Kolkaa a° = €4: b?= 6: ¢'= ¢44+38; ¢ =~/ 100 =+ 10
Kulmisyo: (--8,0}) iyo (8,5). Geeso: { —1C 3) 1vo (10.0).
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Tusaale 4:

Soo saar isle’egta labasaabka kulmisyadiisu yihiin
(C,1¢) iyo (0, — 6.

Furfuris:

a2 b2
Kolkaa a = 6; ¢ = 10; b? = 10 — 36 = 64 kolkaa isle’-

y x? y?
egtu waa — =1 ama
&? g2 36 64

=1

Tusaale 5:

Soo saar isle’egta labasaabka xudduntiisu tahay
(— 2,5), geesihiisuna yihiin (— 2,¢) iyo (— 2,1), dherer-
ka dhidib xistiguna yahay 6.

*

|
I

-25)

: X
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Furfuris:

Haddaan u eegno dhidbaha cusub ee ah x’ y’, saanaasnka
isle’egta waa

y'2 x'Z 6‘
— = 1. Kolkaaa=4;b=—=3.
a’ b? 2
y'Z x'?
Markaa isle’egtu waa — = 1.
16 g

Laakiin x’ =x+ 2; y9 =y — 5.
Kolkaa isle’egta labasaabkani waa
(y—5) (x+2)°
— = 1.
ig.

1

[5)]

Layli: -~

1. Soo saar isle'egta labasaabka kulmisyadiisu yi-
hiin (0,8) iyo (—C,%) geesihiisuna yihiin (3,2)
iyo ({,—2).

y? X
Jaw, ——— —
4 e0

2

= 1.

Soo saar isle’egta labasaabka kulmisyadiisu yi-
hiin (0.%) iyo (—8)0), baro dhammaadka dhidib
xistiguna yihiin (Q.4) iyo (C.—4).
x? y
Jaw, —_——— = — = 1.
48 16

!\J

2

3. Soo saar isle’egta labasaabka mara barta (5,4)
ee geesihiisuna yihiin (2.,¢) iyo (—3,J)

x? y



4. Haddii lagu siiyo labasaabka isle’egtiisu tahay

y2 X2
— = 1.
1 2 -
b) Soo saar dhererka dhidib waaaajaha iyo
xistiga.

t) Kulammada kulmisyada.

J) Ki'ammada geesaha.

Jaw. (b 2; 2 V2. (t) (C. V 7) iyo

(5= N7Ups () (0,1) dyo (0,—1).

Haddii lagu suyo labasaabka isle’egtiisu tahay
3 X 8 y* = 24, 800 saar

b) Dhererka dhidib wadaajaha iyo xistiga.

t) Kulmisyada. j)Geesaha.

Jaw. (b) z v“f?; 2 V73 (t) (V11,0) iyo
(— V' 11.0). \/’ﬁ)lyo — V' 89).

€. Soo saar isle’egta labasaabka geesihiisu ku vaal-

laan (— 2. — 4 iyo (— 2 £), ee dhererka dhidib
wadaajlhu‘suna yahay 14.

(y—2)" (x+2)?
Jaw. — = 1.
3¢ 49

7. U bedde] isle'egtan 16 x? 4y’ 4+ 64x + 4y

4- 212 = [ saansaan beeggal Ma Qabaalbaa, ma
_ Saabbaa. mise waa labasaab ? Soo saar

b} Kulmisyadiisa, t t) Geesihiisa,

ivo xudduntiisa.

.

=25+ \"_'ZU) ivo (— 25 — V207

<= D1 labasaab. (t) (— 2.1) iyo (— 2.3)
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CUTUB 3
TIRIGNOOMETERI

Inta aanan u gelin falagaynta fansaarrada tirignoo-
meteri bal aan naqtiino astaamaha goobo.

GOOBOOYIN.
Qeex: - Goob halbeeg.

Goob halbeeg waa goobada gacankeedu yahay hal-
beeg. .

¥8

sh.

Goobo halbec:: -uddunteedu ku taal . 5 sai.
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kaartis. Ba’l‘ u fiirso goobada Sh. 2 ee gacankeedu yahay r.
N p ,

Meeriska goobo waxa lagu helaa jidkan. Meeris

= 2 =x Gacan. Markaa, meeriska goobadani waa 2 rr.

¢ 1
Haddii gaansada BT tahay — ka meeriska, markaa dhe-
8

1 T
rerka BT = — (2 nr) = — . Sidoo kale
8 4

1 nr
BT = — (2 =r)
4

2

1
BX = — (2 nr) = 7r

2
: 3 3xwr
BD = — (2 nr) =

4 2

Haddii goobada shaxanka 2aad, goobo halbeeg tahay t. a.
haddiir = 1. Markaa BJ = —. BX = — . BD = — .
2 2 2
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Ogow:

BT wazxa loo akhriyaa «qaanso BT» waxayna tahay
fogaanta B iyo T ay isku jiraan marka B laga bilaabo ee
meeriska goobada loo maro lid saacad wareeg. Had iyo
Jeer waxa loo qaataa in dhererka qaansadu togan yahay
marka lid saacad wareeg loo cabbira, in uuna taban ya-
hay marka saacad wareeg loo cabbiro. - ~

Tusaale 1:

Haddii shaxanka 4aad, goobadu ay tahay goobo hal-
beeg, soo saar dhererrada - qaansooyinkan BT, BJ, BX,
BD. BS, BR, BG, dhammaan waxa loo cabbiray lid saa-
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cad wareeg. Baruhu meeriska 8 gaybood oo isle’eg bay
u gaybiyaan.

Furfuris:

Dhererka meeriskuwaa = 27nr = 2mx 1 = 2+

1 o
2T = — 2xn) = —
8 4
z o
B = — (2xn) = —
& 2
3 3T

BX = Z2n) = ——
¢ z 4
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BR

H

ol ~w »| o ol v
— —_
N N
a a
I i
|
l

BS =

BG =

N
a
I

Tusaale 2:

Shaxanka %aad wuxu muujinayaa goobo halbeeg.
RBaruhu meeriska waxay u gaybiyaan 12 gaanso 0o is-
le'eg, haddaba raadi dhererka gaansooyinka soo socda.
Dhammaan waxa loo cabbiray lid saacad wareeg.

BT, BJ, BX, BD, BR, BS, BC, BQ, BF, BK, iyo BL.

X
D
g
Q@

Furfuris: .

Meeriska goobo halbeeggu = 2 X 1 = 2x

1 T
BT = — (2xn) = —
12 &
2 T
Bl = — (27) = —
12 3
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BX = — (21) = —

12 2
4 3 2T
BD = —— (211:) 2
12 3
5 5=
BR = — 27) = ——
12 ~ 6
6 L
BS = — (27) = =«
12
7 7n
BC = — (27) = —
12 6
8 4T
BQ = — (27) = —
12 3
g 3T
BF = 2%r) = —
12 2
10 51
BK = — (27) = ——
12 3
i1 1=
BL = — (2%) = —_
12 6

Tusaale 3:

Adoo isticmaalaya shaxanka S5aad, raadi dhererks
gaansooyinkan haddii ay u cabbiran yihiin saacad wareeg
BL, BF, BQ, BS, BX, BJ iyo BT.
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Furfuris:

1 b

BL = — — 27) = — —
R 12 &

3 b
BF = — 2n) = — —

12 2

4 2T

12 3

&
BS= — — (2%) = — =

12

g In
BX = — 2w) = —

12 ‘ 2

10 5=
B = - — 27) = — —

12 3

11 BIE
BT = - —— (2%) = — ——

12 6

FANSAAR GOOBO-

Hadda, bal aan dhisno fansaar la xiriira dhererka
(qaansooyinka goobo. U fiirso goobo halbeegga shaxan-
ka hoose.




Ka dhig xuddunta goobada unugga habdhiska ku-
lammada laydi. Hadda, isle’egta goobadu waa xXX+y'=1.
Ka soo gaad in B ay ku taal isgoyska goobada iyo dhidib-
ka — x togan. Markaa kulammada B waa (1,0). Ka soo
qaad in S tahay tiro maangal ah, marka aan S halbeeg ka
soconno B inaga 0o meeriska raacayna waxan gaari kar-
raa bar kale oo meeriska ku taal, ka soo gaad inay tahay
R (sh. 5). Marka aan dhererka gaansooyinka ka hadlay-
no, had iyo jeer bar bilawgeenna waxaan u gaadannaa
barta (1,5).lid saacad wareeg waxan u gaadannaa jiho
togan, saacad wareegna mid taban. Haddii S ka weyn ta-
hay meeriska, socodkeennii waan wadaynaa ilaa aan ja-
rayno fogaan ah S halbeeg. Shaxanka 7aad, BR waxay

3 T
u taagan tahay fogaan ah — =, BT-na fogaan ah2rw + —

S
ama — 1. Shaxanka Saad, BR waxay u taagan tahay fo-
4

( T ) In
gaan ah | — — |, BT-na fogaan ah — .




sh. ¢

Hadda waxan aragnay in tiro kasta co maangal ah
S aan u heli karro barta R oo fogaanta ay B u jirtaa ta-
hay S marka meeriska la maro.

Hubaal, taasi waa isku aaddin ama xiriir min tirada
maangaka ah S ilaa barta R (S—R). Haddaba, ururka
{(S.R)}, S tahay tiro maangal ah, R-na bar ku taal goo-
bada x* + y* = 1, ma yahay fansaar min ururka tirooyin-
ka maangal ah ilaa bar ku taal meeriska goobo halbeegga.
Ral labadii su‘aalood ec fansaarka lagu garan jiray aan
isweydiinno :

Haddii S tahay tiro maangal ah, ma jiraan laba ba-
rood oo meeriska ku yaal oo S halbeeg u wada jira barta
{1,0), marka meeriska laga cabbiro =. Ma jirtaa tiro
maangal ah S. 0o aan cabbirayn fogaanta ay bari u jirto
(1,2) ? Jawaabta labadad su’aaloodba waa maya. Markaa
ururku waa fansaar. Fansaarkaa waxa la yiraa Fansaar
Goobo. W = { (S, R) | S tahay tiro maangal ah, R-na bar
ku taal goobada x* 4+ y*> = 1}. Horaadka W waa ururka
dhammaan tirooyinka maangalka ah.
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Bar kasta R, 0o meeriska goobo halbeeg ku taal wa-
xay leedahay kulammada R ay yihiin (x,y). Markaa W
waxan u qori karraa sidan: W = {(S, (x,y) ) | S tahay
tiro maangal ah, (x,y) kulammada bar ku taal goobada
X2 4+ v = 1} '

Ogow:

Danbeedku maaha dhammaan lammaaneyaasha hor-
‘san ee tirooyinka maangalka ah ee waa lammaaneyaasha
- horsan ee raalligeliya isle'egta x> + y*> = 1. Fansaarkani
muxuu kaga duwan yahay kuwii aan ku soo aragnay cu-
tubkii xiriir iyo fansaar ?

Hadda, bal aan eegno tusaale ku saabsan sida loo soo
saaro (x.y).marka S lagu siiyo. Ogow marka aan soo saa-
rayno giimaha W (S), waxa aan helaynaa in uu yahay
kulammada bar ku taal meeriska goobo halbeeg oo fo-
gaanta ay u jirto barta (1,0) tahay S halbeeg oo laga cab-
biray meeriska. Markaa, waxan u baahannahay in aan
nagaanno joomatariga goobo halbeeg iyo jidka fogaanta.
D= (x; — %)+ (y2—¥1)?

Tusaale 1:
(=)

Raadi W |— |
’ 4
L4 )

%
i

1,0)

\(8

~~

sh.9
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Shaxanka 9aad wuxu muujinayaa goobo halbeeg iyo

013
gaansada dhererkeedu yahay -—. Haddaba, mar haddii
- 4
(x, y) ay kala badho gaansada min (1,0) ilaa (0.1)
(n 1 =)
—— = —x— |. Markaa waxan leennahay x = y. Waliba
4 2 2 )

waxannagaaninx’ + y’ =1, xX) + y* = [ =2xX+4+xt=1
ama :

2x? = 1
1
X = —
2
/TM 1
X =+ +v—= + -
2 Vo2
i
Qidoo kale, y = - — waayo X =Y.
N 2

Laakiin x iyo y labaduba waxay ku yaailaan waaxda laad,
0o way togan yihiin.. Markaa jawaabta lia inaga raba:

1 1

waa X = .,y = —
V2 VT2
(m] [ i)
visi=| 5 5
L4 NaraRvay
Qgow:



[ 3= ) (51 ) ‘
Qiimayaasha W l—-- l, W i——«J iyo
4 ) L4
[ T :
W |— i waxa lagu soo saari karaa wan-
L 4

garka.
NOQTIIN KU SAABSAN WANQARKA.

QGeex 1:

Barta B waxay ku wanqgaran tahay xarriiqda L had-
dii ay jirto bar kale B, oo uu L yahay qotome badhaha xar-
riqgda BEB. Markaa, B waxa la yiraa Nogodka Bee L. Si-
doo kale B waa nogodka B ee L,

QGeex 2:
Barta M waxay ku wangaran tahay barta kale ee N
haddii ay jirto barta M oo ay N tahay bar bartamaha xar-

rijinta MM. Markaa, M waa noqodka M oo loo eegay N,
M-mia waa nogodka M.

. . . . ‘
Bal aan tixgelinno baraha meeriska goobo halbeeg
{eeg shaxanka 10)

,\x.;“‘/m 3\ )

L/
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Haddii barta B (x, y) ay goobada ka mid tahay, waxa
iirta bar kale, T (— x,y) oo isla goobada ka mid ah. Raa-
di bar bartanka BT. Ma ku taal dhidibka — v ? Tirada
BT eber ma tahay 7 Xarriijinta BT ma ku gotontaa dhi-
dibka — y ? Jawaabta dhammaan gi’aalahaasi waa haa.
Markaa, waxan oran karraa bar kasta oo goobo halbeeg
way ku wangaran tahay dhidibka — y. Waliba, haddii ku-
lammada bar ku taal goobo halbeeg, ay yihiin (x,y), ku-
lammada bar nogodkeeda dhidibka — y waa {— x,y).

Sidoo kale, waxan helaynaa in bar kasta oo goobo hal-
beeggu ku wangaran tahay dhidibka — x iyo unugga.
Haddii D(a, b) ay ku taal goobo halbeegga, bar nogodka
D ee dhidibka — x 'waa barta (a, — b). Bar nogodka D
ee unugga waa (— a, — b).

{eeg shaxanka 11).

Tusaale 2:

(3w
Raadi W |——
L 4

e,
=
PT——TN
N
[N
[N
«
o]
=
——
|
-
*

!
l



shaxanka 12aad wuxu muujinayaa .

T T 5T 77
, , iyo
4 4 4 4

R\

<

U fiirsc L, M, N iyo H in ay yihiin baro dhammaad-

. T 3m 5T
yada gaansooyinka dhererradoodu yihiin — , —— , —
4 4 4
7

ivo siday u kala horreeyaan. Waliba waa baro badh-

4

tamaha gaansooyinka BT, TJ, JX iyo XB siday u kala hor-
reeyaan. Haddaba, ma oran karraa LT = TM, BL = BH,
LO = ON ? Waayo ? Haddaba, waxa cad in M tahay no-
godka L ee dhidibka — y. H-na nogodka L ee dhidibka — x,
N-na nogodka L ee unugga 0. Markaa kulammada M, N

[ =1 1)
iyo H waa } -——m—-—}
LV 2 V2
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([ =1 -1 ( 1 — 1)
L }iyol —  — .
L v 2 V2 ) |\ v 2 Vv 2 |

Siday u kala horreeyaan, haddaba,

3 ) o 1 — 1
M)
4 ) vV 2z V2]
5t ( — 1 —1
w2 =2
L 4 ) L‘\/ 2 V- 2 )
i7 1 1 —1
W |— | = .
L 4 ) {\/—5_— \/’_——}
Tusaale 3:
— 7 ) im
Raadi W | — | iyo W [———} .
L 4 ) L4 )

(eeg shaxanka 13)




7: a— T
Waxa shaxanka ka muugda in — iyo —— ay ka mid
4 4
walba tahay nogodka ta kale ee dhidibka — x. Sidoo ka-
Ir — 37

ic 1v0 . mid walba waa nogodka ta kale ee dhi-
4 4

.(_ﬂ '( 1 —1
,L4J L\/;z:" 2
(= 3n) [(—1 1)
W | = | —= =
L 4 ) (V2 VvV 2]

Guud ahaan, haddii W(®) = (a,b), markaa W(— ©)
= (a, — bj.

dhibka — x, markaa, W

Tusaale:

[(n ]
Raadi W [“ »
6 )
Shaxanka 14 ayaa muujinaya. Barta (x,y) waa
( (=
W | — |. Wangarku wuxuu inoo sheegi karaa W | ——1.
L6 Le )

— ]g@! —



o T
Dhererka qaansada min (x,y) ilaa (0, 1} waa — + — ==

o] 6
2T T
—— = —. Dhererka sh. 14 gaansada min (x,y) ilaa
3] 3
i i 3n i 27, T
(C,1) wag — — — = ——— — — = = —. Jooma-
2 8 & & b 3 0

tariga waxan ka baranay in gaansooyinka isle‘egki ay sa-
meeyaan bogonne isle’eg. Markaa fogaanta min (x, y) ilaa
(X — y) waxay isle’eg tahay fogaanta min (x y) ilaa (0,1)
hadda isticmaal jidkaa fogaanta

(X=0)+ (y—1)’=(x=x)+ (—=y —y)
XX+ y -2y +1=20+ 492,

lLaakiin, x*+ y* =1

e 1 =2y 41 = 4y
C =4y"—2y+2
0 = 2y —1) (y+1).
1
Haddabay = —amay = — 1.
2

Mar haddii (x, y) ay ku taallo waaxda 1aad, markaa

1 1
kulanka y waa ——, mar haddii y =—, markaa x>+ y’=1
2 2
{12
==y X'+ | —| = 1.
L 2)
(1) i 3
°* X! = 1 — — 1?2 = B
2 P



3
X =% '—=1T#—
4 2
Mar haddii (x,y) ay ku taallo waaxda taad x = + V —.
2
T ) 1 /3 1
Haddaba W | — ‘ = | —, —|.
6 ) L2 2 )
Marka aan isticmaalno wangarka waxaynu si dhib
[ 57 ) (77 ) 1= ]
yar u soo saari W | . W] —1iyoW | —|.
L 6 J L 6 & )

Tusaale:

k.18

[m5)
Waxa shaxanka ka cad in W {———J ay tahay no-
8
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T | | (7))

qgodka W —J ee dhidibka — y; W l—l waa noqodka-
(7)) | [11m )

W | — | ee unugga; sidoo kale W | —— | waa nogodka

L &

L 6
(= (
W [ ee dhidibka — x. Markaa W { s
)

1) ( T ) 3 1
2w [ | = SN aap——
L 2 2z L 2 2J

(1% ( /3 1] ‘
]2

6 [ 2 2)
Tusaale

- \
N

SN 16
Shaxanka 16 wuxu tusayaa goobo halbeeg, lammaa-
(=) T ™
naha horsan (x,y) waa l——J Mar haddii — = —
3 3 .5



'
" 4 — . waxa hubaal ah in gaansada min (1,0) ilaa
6 i
(3 1) ., (73 1)
by _J ay le’eg tahay gaansada rein | vV —,—|
!\ 2 2 L 2 2 ;'
u ; 1 ] 3 »
ilaa (x,y). Markaa bogornka min | \/ — ,— | ilaa (x,¥)
2
Ja ‘- -
f/31]
wuxu le'eg yahay bogonka min (1,0) ilaa | V —, — |,
2 2]

marka aan jidka fogaanta la kaashanno waxanu heli in

e v ¢ . p

f /3 1) B3Y 1)
X—V—l4+]ly——]|= |1——! toy—_|.
2 ) 2) L -2 2 )

3 1 3001

e XM =2 ‘\/’—3'+——+y2—y+——:1—‘g+—-—+——
4 4 4 4

3001 3001

Xy —xVit—F—=1-V3i4t—+—

4 4 4 4

Mar haddii x> + y* = 1,

1 —xV3idl—y=1—V3I+1

“ —y-xV3=-V3
y:——V3X+'\/—§
y = — V 3 (x—1)

y = + V 3 (1 —%)
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:» mar haddii x* 4 y* = 1
X4+ [V3i(-—x)P=1

XX4+3(1 —-2x+%x) =1
X4+ 3 —6x + 3x2=1

4x» — 6x + 2 = 0

2x2 — 3x + 1 =0

X —2X —X+1=0
2X(x—1) — 1 (x—1) = ©
2x — 1) x—=1) =0

e 2X — 1 =0 amax —1=20

X—1=03x=1.
Laakiin, haddii x = 1, markaay = VvV 3 (1 — x)

-+ = 3 {C) = 0, bartuna waxay ku taal dhidibka — x. Mar-

1 1
kaa giimaha la rabaa waa x = —. Haddii x = —, markaa
2 2



Layli:

Haddii ay bari ku wareegayso goobo gacankeedu
yahay 1 sm. Ku soo saar fogaanahan sintimitir-
ka ugu dhow.

2
b) hal wareeg t) — wareeg
3
1 ' 1
j) 2 — wareeg X) 3 — wareeg
2 3

1

kh) 5 — wareeg.

2

2. Raadi mid kastoo soo socota :

b) W (2m) t) W (O')”
2w ) f3_11:]
iy W | x) W |
L3 ) L 4 )
(57 ) (7%)
kh) W { } d) W |——1]|
6 | &
57
r) W{ ] s) W (—=3m)
L 4 )
3w )
sh) W [——| dh) W (—2n)
L 4 )
c) W (—51) a) W (7n)



[137)
. m) W | |
L 4 J
2. Raadix mar kasta 00 so¢ socda;

Tusaale:

W (x) = (0,1) | 2T <x<3*®

sk \¥

Barta (0,1) waa isgoyska dhidibka — y ee togan iyo
halbeeg. Marigna fogaanta min (1,0) ilaa (C,1) oo laga

1
cabbiray meeriska waxay nogon kartaa — meeriska 00
. 4 :
2w T .
ah —— = —. Waxa kale oy nogon kartaa 1 wareeg 00
4 2
- T
min (1,0) ilaa (1,0) am 2 & oo loo geeyay —. Waxa kale
2

. o
oy nogon kartaa 2,3,4,5, iwm oo wareeg oo loo geeyay —.

2
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(1

t. A., waxay nogon kartaa 2n + —, 2 (2%) + —; 3 (2n

2

Tt T T

™
e )

2

+ — 4 (27) + — 5 (27) + —; iwm. U fiirso xanni-

2 2 2

baadda su’aasha u socoté, x way ka weyn tahay ka yar -

. T 5%
tahay, 3 =. Markaa xwaa 2z + — 00 ah ——.
2 2
b
b) W (x) = (1,0) Haddii ¢ 2 x £ —
2
[ 1 3} b
t) W) =|———| » — /L X L =
L 2z 2/ 2
J) W (X) = (@,.— 1) » O /L x [/ 2T
' (2 2)
X) W(x):!—-——,-—-—{ » T /L X [/ 2™
L 2 2)
o (2 2) 57
kh) W (x) = b, —| » 2 L X [ ——
272 2
d W (x) = (0,1) » It /L X L 4T
(3 1 -
r) Wix) = |— — — » —— L x L 0
L2 2 2
([ 2 2} 3w 0
s) W) = | ——— » - lX/. — —
L 2 2 2 2
]
([ 3 2) 5T 7T
sh) W (x) = {———-, ——| » L X L —
3 2 2 2



4 Tus in
[ 51 ) ([ ™)
b) W,—__':W\“I
L 2 ) 2 )
t) W (5x7) = (n)
IEER (m)
) W l—] =W | —|
L 4 ) L4 )
[ =) [3n
X) W!~—I=W[—-——
2] 2
kh) W (= n) = (m)
A (
d W | | =W | - —
U2 ) 2
[ ) (25 )
r) Wt—J=W — |
L6 L & )
S) W(’n):W(4n)
sh)y W (2x) = W (- 2=)
dh) W 3n) = W (— 3m)
KALGALID

Fansaarkaa aan soo geexnay, k.a., fansaar goobo,
wuxuu leeyvahay sifo u gaar ah oo laga garto fansaarrada

tibxaale ee aan horay u soo sheegnay.

yiraa Kalgalid.
— (aq -

Sifadaa waxa la



CUTUB 111
Waxan ognahay, in horaadka fansaarkeenu yaha?
ururka dhammaan tirooyinka maangalka ah, iyo in dham.-
beedkiisu yahay ururka lammaanayaasha horsan (X,y) ee
tirooyinka maangalka ah ee XX 4+ y? =1,

Ta. Hw) = {(ala) € ururka tirooyirika maangal-
ka ah}, D(w) = {(x, Y) X,y € ururka tirooyinka maan-
galka ah, x? 4 y? = | . Hadda bal an geexno kalgalid.

-

1

Qeex ;

Fandaarka F (x) ee horaadkeeduy yahay urur tirooyin
maangal ah, waxa la yiraa way kalgashaa, kalkeeduna
waa q haddii:

L. F(x+4+q) = F(x), x waa kutirsane kasta oo
horaadka.

2. q = (.

3. q waa tirada Mmaangalka ah ee ugy yar eeru-
maysa xaaladda 1aad. '

Qeexdan sare. horaadka waxan ku koobnay inuuy nog-
do urur tirooyin maangal ah, laakiin taasi khasab ‘maaha,
mkastoo ay fududahay.

Xaaladdo 2aad,.

q=C. Haddii q=C, markaa fansaar kasta F(x), xaa:
ladda 1aad way raalligelin, t.a., F(x + ¢) = F(x), waayo
X = X + 0 marka x tahay maangal. Markaa fansaar
casta kalgal buu noqon. Laakiin ma rabno in aan fansaar
kasta ku sheegno kalgal. Haddaba g waa in uuna le-eg-
kaan eber, t.a. q=0.

—_— 2001 —



Yaa'adda 3aad.

q waa tirada maangalka ah ee togan ee ugu yar ee
rumaysaa F(x + q) = F(x). Haddaba, bal ka warran

F(x + 2q). F(x + 39)........ F(x + ng).
Ufiirso F(x + 2q) = Fi1(x + q), = F(x)s
Sidoo kale,
¥(x+nq) = F(x+ (n—1)+q) = F(x+ (n—1)q)
= F(+(n-2)q)+q) = F(X+( 2)q)
= F(x+ (n—3)q) +q) = F(x+ (n—3)q)
= F(x+q) = F(x)

=F(x+ (n—(n—-1)q)

Haddaba, haddii F(x + q) = F(x), markaa dhufsa-
ne kasta oo g isna sidaas oo kale ayuu sameynayaa.
Tladdaba . si aan u dooranno mid aan ula baxno kal waa
in aan gqaadannaa ka ugu yar ee togan.

Imika bal aan u soo nogonno fansaarkeennii W. Ma
yahay fansaar kalgala? Waa imisa Kkalkiisu, t.a., waa
imisa g-diisu?

? Y

2

Qaansooyinka S, 2x + S, 47 + S, 6% + S...... isla bar
bay ku dhammaadaan taaso oo ah T. Haddii T taha3
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harta kulamadeedu yihiin {(a, b), raadi W({s), W(s + 4r),
W (& + s)? Mid walba waxay le’eg tahay (a, b).

Markaa W(s + 2n) = W(s)
W(S -+ dng = W(S)
W(s 4 &n) = W(s) -
W(S + &) == \N(S)
W{s -+ Znm) = W(s)

Markaa waxa cad in kalka fansaarku yahay 2x. Guud
ahaan, W(x 4+ 2n) = W{x) ama W({x + Znm) = W(x),
n waa abyoone.

Habkaa waxa la yiraa xeerka u celinta, waayo
fansaar kasta oo gaanso dhererkii la doono leh waxa
loo celin karaa fansaar qaanso dhererkeedu u dhexeeyo
C iyo 21,

T | [ ) ()
W§ —] =W |—+ | =W --—}
12J L 2 J 2
=y w) (w
W] = W |2n— —| =W ||
ey L 2] | 2 )
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"Ku celinta Waaxda laad :

Shaxanka 1Saad wuxu muujinayaa goobo halbeeg av
ku jiraan baraha B,, B, B, iyo B, oo ku kala yaal waax-
da I, II, IIT iyo 1V siday u kala horreeyaan. B, waa
bar dhammaadka gaansada BB,, sidoo kale B,, B, iyo B,
waa baro dhammaadyada gaansooyinka BB;, BB, iyo BB,
sid4y u kala horreeyaan.

Haddaba, ka soo gaad in kulammada barta B,, ay yi-
Liin (h k). kuwa B, ay yihiin (—h, k), iyo in dhererka
gaansada BB;, u yahay S, ka BB; u yahay T. Markaa
W(s) = (h,k), W(t) = (—h;k).

o

sho a0

U fiirso, qaansada BB,, waxay le’eg tahay gaansada
B.D. Laakiin BB, = BD — B,D. Haddaba, rma oran
karnaa BB, = B D - BB, ? Laakiin, BB, = S, BB, = T,
B D = n, waayo? Markaa T = n — S, Haddaba.
W(r - 8) = (—h, k), waayo?.

Guud ahaan, haddii T tabay tiro maangal ah oo waax-
da I, S-na tahay tiro maangai ah oo waaxda I,isla markaa
haddii T- = = — S, markaa:

W(s) = (h,k) — Wit) = (—h,k).
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et

rkOGOW: B, waa nogodka B, ee dhidibka —y.

U {iirso shaxanka 21aad.

AF
’?@\@ 36X '

T B(t,oj’* :

:[H Bs (" R‘R) B‘f@ -,—Q B!':

|

B, waa nogodka B, ee dhidibka —y, B; waa nogodka
B, ee unugga, B;na waa nogodka B, ee dhidibka —x.
Haddaba ma oran karnaa gaansooyinka BB,, B,T, TB; iyo
B.B way isle'eg yihiin? Waayo? Haddaba
BB, = n — BB,
BB, == + BB,
BB, = 2n — BB,

Haddii BB, = S, BB, = T, BB, = J, BB, = D, mar-
kaa T=n—~S§, J=7n+S, D=2 _8§ Markaa, had-
¢ii W(s) = (h,k), waxan helaynaa in

W(r — A) = (-h, k), W(n + A) = (=h, —k),
W(n — A) = (h, —k)

Guud ahaan, haddii S tahay tiro maangal ah, A-na
tahay tirada maangalka ah ee la xiriira ee waaxda I, isla
markaa W(A) = (h,k), kolkaa

1) S waaxda I, W(s)Q_ (h, k)

2) S waaxda II, W(s) = (—h, k)

3) S waaxda III, W(s) = (—h, —k)
4) S waaxda IV, W(s) = (h, —k)
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Ogow :

1. Haddii B, tahay bar ku taal waaxda kowaad A-na
yahay fogaanta min (C,1), ilaa B oo laga cabbiray mee-
riskan, markaa t1rooy1nka A la xiriirta ee waaxda II, 11
IV waa fogaanta min (2, 1) ilaa, nogodka B, ee dh1d1b
ka —y,nogodka B, ee unugga, noqodka B, ee dhldlbka —X,
slday u kala horreeyaan.

2. Haddii S tahay tiro waaxda I, markaa t1rooy1nka
S la xiriira ee waaxda II, Il iyo IVwaa = — S, © + Siyo
2 — S siday u kala horreeyaan markaa waxa cad in

W(r—s) = (=h,k), W(z +s). = (—h, —k),
W(2r —s) = (h, —k).

S,
/’ “\

waf

(0 ,/\

sh .22 <

Tusaale 1:

Raadi tirada maangalka ah ee waaxda I ee la xiriir-
In
ta —
[ ] | 4

3In

. .—— waxay ku dhacdaa waaxda IT waana fogaanta
—-min 4 (1,0) ilaa B, oo laga cabbiray meeriska, sida u

; _— -2§C'5 ——



shaxanka 22 tusayo, ka soo qaad in tirada la xiriirta ee
waaxda Iaad ay tahay x.

K314 | I

g
Yo e =W — X,FTEP Y m o e —
4 4 4
i T
Tirada la xiriirta — waa —
4 4
Tusaale 2:
[ 3m )
Raadi W | .
+ )
Furfuris .
in s T i
Mar haddii -——— ay 1a Xiriirto —,ta, — = - —
4 4 4

3 ‘?'C
waan heli karraa — waayo W{

s.i~

4 4 |
[ 3= ) [ —1 }
o‘q ‘JY “"! == .
L4 0 vz VT
Tusaale 3:
[3im)
Raadi W |——|
L6 )
Furfuris :
3t [ Tm ] [ 7r )
Wl =W | 4 4r] =W !__. xeerka u celin-
[ & | | & j i 6 | ta.



Mk
Haddaba, siday u Sh. Z3aad muujinayo, —— waxay
A

taal waaxda II1.

€

(oo\

(no)‘i;

Sh. 23

Ka s00 gaad in tirada la xiriirta ee waaxda ay tahay x.

7T : 7w ir
.o —— = T+ X, ','., X == —_ T = ——
& 6 5
(m] (V3 1)
Laakiin W m-’ = J—
6 | 22
. [ V3 1
Haddaba W |—| = | — —— — —|.
4] 2 2
[3im { Tn [ V3 1)
n‘o W ' == W’ {-—-—-——— = !—- —_— - ___I
6 ) 6 ] | 2 2 )



Layli :

1. Raadi mid kasta 0o soo socota, adoo la kaasha-\
naya xeerka u celinta mar allaale markii loo baahdo.

[Il‘n']
b) W |—
Y
(23w ]
t) W | ——
\ ‘4‘ J
23w
i) Wl l——rm
Y 6 J
[ 3n )
x) W|—|
L2 )
([ 9n )
kh) W
=
d W (3r)
n\
r) W[——J
3
[ 2w
s) W/|— —
3 P
( 3
sh)y W{———
Z

Dhammaystlr'ﬁasahrim haddii W(s) = (h,K).
ST O] w6 7wy | 1/5 | n/2

h I \ \ _
Tk “
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SAYN IYO KOSAYN

Waxan ognahay in fansaarka W, u horaadkiisa yahay
ururka R ee tirooyinka maangalka ah, dambeedkiisuna
ururka lammaanayaasha horsan (x,y) ee X* + Y* = 1.
Waxa jira lammaanayn lagama maarmaan ah, ka isku
aaddinta kutirsaneyaasha R iyo xubnaha lammanayaa-
sha horsan ee (x,y), isku aaddintaas waa fansaarro ka
mid ah fansaarrada tirignoomatari.

Qeex :

Haddii x,yeR, X* + Y* =1, oo W(s) = (x,y) mar-
kaa x waa Kosaynka s, y-na waa Saynka S.

Qormo ahaan

X == COS S

y = sin s

Hadda, magacyo ayaan u bixinay xubnihii ‘kutirsa-
neyaasha dambeedka W. Taas oo ah waxanu bixnay
kosayn S, xubinta hore ee barta (x,y) marka S ay tahay
fogaanta laga cabbiray meeriska ee min (1, 0) ilaa (x,y).
Xubinta dambe ee (x, y)-na waxan u bixinay sayn S. Mar-

kan W = {s, (x, y)} waxan u qori karnaa

W = {s, (cos S, sin S)}

Bal u fiirso summadda x = sinSiyoy = cos S, ee waa x
kasta.
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Qeex :

Haddii S e (ururka tirooyinka maangalka ah)
Kosayn = {(s,x)| x = cos S}
Sayn = {(s,y)|y = sin S}

Siday geexdani sheegayso, kosaynku waa xiriir min
dhererka qaansada S, ilaa xubinta hore ama kulanka — x
ee bar dhammaadka gaansada. Sidoo kale saynku waa
xiriir min dhererka gaansada S ilaa kulanka —y ee bar
dhammaadka qaansada.

Ogow :

. S waa tiro maangal ah. X iyo Y waa tircoyin maan-
galahoo |X|=<]|, |Y|=]|.

Hadda, waxad caddayn kartaa in kosaynku iyo sayn-
ku labaduba ay yihiin fansaarro horaadkoedu yahay urur-
ka tirooyinka maangalka ah, dambeedkooduna yahay
gaaliska, {m | meR, | m | <1}.

Mar haddii cos S iyo sin S ay yihiin xubnaha kutir
saneyaasha dambeedka W, markaa fansaarka saynka
iyo fansaarka kosaynku labaduba way kalgalaan. kal.
kooduna waa 2=.

Haddaba: - : .

1. ...cos (s + 2nz)
2. ..sin (s + 2nmw)

cos S.....n waa abyoone.
sin S....n waa abyoone,

Mar haddii (x, y) = (cos S, sin S), aanan nagaano
sida loo soo saaro W (s), waan soo saari karnaa cos S iyo
sin S. |

Tusaaie :
T T
Raadi cos — iyo sin — .
| 4 4
Furfuris :
(T 1 1
Waxan ognahay in W[ = | —].
4 V2 V72,
T 1 s I
Markaa, cos — = —— sin — = ——,

4 V2o 4 V2o
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&8 efmv
- +| Y

| (0, 1)
PR o

2T % 1 V3
s L2 2
T wﬂ\A V2 V2
h L2 2

Cos S Sin S S W (s) Cos S Sin 8
B S B 1
| tam L[ L V3| 1 V3
o | 1 \ —_ | m— = == —
| 30 2 2 ) 2 2|
- - e I N R
1 | V3 ,Nw 31t \ “
—— | — | - (0, —1) Q - 1
2 | 2 2 ; |
I ] I o — ,
V2 \ V2 | 5% | _ 1 V3] | 1 V3|
_ . — —_ = i, _ — — ]
2 2 \ 3 & | 2 2 ]! 2 2
o L ! S A
n @ } I { 1
4 | V2 V2 V2 V2
11z (V3 1 V3 1
6 — 2 2] 2 2
{1, 0} 1 0
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1. ——— =

V32 2

+  Marka aan la kaashanno isleegyada 1 iyo 2, iyo
tusaahan, waxan heli karnaa kosaynka ama
saynka tirooyinka (s + 2nt) marka ay S ta-
hay giima tusaha ku jira, n-na tahay abyoone.

Tusaale :
S Ot
Raadi cos-—1iyo sin—.
2 2
Furfuris :
I T
— wuxu le'eg yahay 4m + —.
2 2
[ 97 ) [ T T
Markaa cos | J cos \411 + —| =cos — =0
[ 2 2 2
[ 97 ) ( T | T
{ | :sm[4~c+—-|_sm—:1.
2 2] 2

Haddii W(s) = (x,y), barta (x, y) waxay ka mid
*ahdv barta goobo halbeegga, markaa x> 4+ y* = 1. Laa-
kiin « = cos S, y = sin§,

ARAGTIIN i

Haddii S € R,
cos’S 4+ sin’S = 1 (3)

U fiirso cos? S waa si kale oo lo goro (cos S)*.
Sidoo kale, {sin S)? waxa 100 qoraa sin’S.
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¥ansaar kasta F, oo horaadkeedu yahay D <R, had-
dii F{—s) = (F(s), F waxa la yiraa fansaar dhaban ah;
haddii F(--s) = —F(s), F waxa la yiraa fansaar fisi ah.

Lavii:

Layliyada 1 - 9, waxad la kaashataa tusaha iyo isleeg-
yada {1} iyo {2).

I
1) cos —
4
9
2y sin —-
4
8r)
3) cos |— —
L 3
{157 )
4)  sin|——o|
Lo )
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5) sin [— 5—‘“]

3]
([15m
6) cos |——
[ 6
[ 11z
7) sin | — ——
[ 2]
A [ 1im)
§ cos | — ——
\ 2 J
257
9) sin |——
4
10) Haddii sin S = —, cos S>0, raadi cos S.
s 3
p _
11) Haddii sin 8 = — —, cos <0, raadi cos 8.
3
12
12) Harddii cos A = —, sin A>0, raadi sin A.
13
5 :
13) Haddii cos B == —, sin B<cos B, raadi sin B.
13

JIDADKA KU CELINTA WAAXDA KOOWAAD EE
SAYNKA IYO KOSAYNKA
Waxan ognahay haddii S tahay tiro maangal ah ee
waaxda koowaad, markaa tirooyinka la xiriira ee waaxda

IT, IIT iyo IV ay yihiin {m — s), (% + s) iyo (2r — s)
siday u kala horreeyaan. Waliba haddii W(s) = (h, k)
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markaa W(r —s) = (—h,k), W(n + ») = (=h, —k),
- W(2r —s) = (h, —k). ‘

Markaa, cos S = h, sinS = k. Haddaba waa imisa
cos (m — s), cos (m + s) iyocos (2w — s) ?. Sidoo kale
u raadi sin (x — s), sin (n + s) iyosin (2n — s). Xirii-
ryada hoos ku goran ma gaari karnaa? :

b) cos (m—s8) = —-cosS
t) cos(m+s) =—-cosS
j) cos(2m —s) =cosS .

iyo

1) sin(m—s) =sinS
2) sin(mn+s) =
3) sin(2n —s) = —sinS

Saddexda hore waxay ka mid yihiin jidadka ku celin-
ta waaxda koowaad ee Kosaynka; saddexda dambena
waxay ka mid yihiin jidadka ku celinta waaxda koowaad
ee Saynka.

Tusaale 1;

3T
Raadi cos —.
4
Furfuris :
im T
— way ka weyn tahay — wayna ka yar tahay &, mar-
4 2

kaa waxay-ku dhacaysaa waaxda II. Markaa waxa lo-
gori karraa.sansaanka (m — s)

3 ( ol
U fiirso in — la mid tahay [w — —J Markaa hac-
4 4

dii aan la kaashanno jidka ku cekinta waaxda I ee kosayr.
‘ »
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(3m) ( ™ |

ka waxan heleynaa cos \—} = cos | — ——}
4

4
T
= — COS —.
4
i V2
Laakiin cos — = ——
4 2
3m) T V2
& €S |—| = —cos— = — ——.
| 4] 4 2
Tusaale 2:
29T
Raadi sin
4
Furfuris :
297 ( T
sin = sin |Tn + —|-
4 - 4
[ 5m) )
= sin |émx + —
| 4
5T
= sin —.
4
51 3%
Laakiin m < — < —, markaa waxay ku dhacaysaa
4 2
waaxda III, waxana loo qori karraa sansaanka (m + s).
5t T
o.o -_— = T + -

T Y

~g
_— 21 —
- '



Laakiin sin (r + s) = — sin S,
29n 5%

Markaa sin |——| = sin —
4 4

i
= — sin —
4

V2

Tusaale 1:

[
Raadi sin [—
Furfuris :

sin {— 221‘} = — sin [{2%}

3 3

22n ( 41)
sin —— waxay le'eg tahay |6m + —|
3 3

227 ) ( 47) 4n -
S, sin —-—| = sin |61: + .._} — sin —

3 | | 3

4t  3m
Laakiin © < — < — oo waxay ku dhacdaa waaxda
3 2

3

I11, waxana loo qori karaa sansaanka (m + s). Hadda-
4 T

ba —=7m + —.
3 3

%
/

/
oy



Markaa

{_ -

Layli :

4T (
sin — = sin {n + —
"3 3

22T |

Adoo la kaashanaya tusaha hoose, ka shaqgee layliya-

da soo socda :

| D . ‘ ¥

¢ T T T T '

‘ A 0 _ —_—

| 6 4 3 2

| 1 V2 V3 ,

~ Sin A e | — (O
2 2 2 !
V3 V2 1 T

l Cos A 1 — o

| | 2 2 2 B
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4)

10)

sin

COS

sin

sin

€08

sin .

Cos

sin

Ccos

sin ——
6 .

11=
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11) cos —

12) sin —

i3) cos —

14) sin ——

15) cos —

Isla tusihii adoo isticmaalaya, raadi:

( 19m)
1. sin |— —]
L 4 )
25w
2. cos
4
291
3 sin |— ——
6
35w
4 cos ——
6
( 1ixm)



6., sin ——
(3
27
7. COS ——
4
1627
8. sin ——
3
55
9 cos | —
23T -
1. sin ——
2.

FANSAARRADA KALE EE GOOBO

Inagoo la kaashanayna fansaarrada saynka iyo ko-
saynka waxan geexi karnaa fansaarro kale oo goobo.

Qeex :

Ka soo qaad in SeR (R = ururka tirooyinka maan-
galka ah).
sin S
1) Taanjenka S oo loo qoro tan S waa

cos S
sinS | T ]
| s = — + km, k waa abyoone |
cosS | 2

ta., tanS =

1

2) Siikanka S oo loo qoro sec S waa ta.,
cos S

t T

| s = — + kmn, k waa abyoone |

cos S | 2 )

sec S =
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«

) Kosiikanka S oo loo goro csc S waa ——ta,,
' ' sin S

1
csc S = ——— (s = kn, k waa abyoone)

sin S
» cos S
4) Kotaanjanka S 00 loo goro cot S waa ———t.a.,
sin 5
cos S
6t S = ~——— (3 = kn, k waa abyoone)
sin S

Hadda haddii giimaha fansaarracaa mid ahaan la-
gu siiyo iyo waaxda S ay ku taal, waad son saari kartaa
giimaha kuwa kale.

Tusaale i:
30w
Haddii sinS = —, —=< S <r raadi:
5 2 '

cos S, tan S, sec S, csc S iyo cot S.

Faurfuris :

™
Waxan nagaan in haddii — =S ==
. 2
cos S = — ¥i—=——sinfS
—37
_ . /- [3) 4
Markaa cosS = - [/ 1~ |—| = ——
‘ vV L5 ) 5






siri S — sin (S + 7t}
tan S = = = tan (s -+ =,
cos S — oS (S -+ = :

Markaa, S waa kalka taanjanka.
Waliba taanjanku waa fansaar kisi ah waayn,

sin (—s) — sin S
Tan (»«S) = = = -tz S
cos (--5S) 03 S

Qeex :

Haddii SeR, S = kn. kna yahay abyoone
kaa kotaanjant = {{s u) |u=cot S} Mar

cos S
cot S = ——— horaadka fansaarka keianjanku was
sin S

ururka dhammaan tircoyinka maangalka nh es aan zin §
le’ekayn eber, t.a., S ayna ahayn sansaanka k=,
k yahay abyoone dambeedka fansaarka kotaan’
ururka dhammaan tirooyinka maangalka ah.

]
F.
=

H (kotaanjant) = {S | SeR, S «« kxn, k waa abv-
_ ne) _
D (kotaanjant} = {U | UeR}
‘Kalka kotaanjanku-waa =, waayo
cos S — cos (m + S)

sin S — sin (x + S)

Kootaanjanku waa fansaar kisi ah waayo

cos (—S) cos S
cot (—-S) = = = —cot§
Sin (—-S) —sin S
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GARAAFFADA FANSAARRZ.DA KALE EE GOOBO

% .
Garaafyada fansaarrada y =tan x, y = cot x,
v==secx lyo y = csc x uma eka kuwa saynka ama
“osaynka laakiin iyaga qudhoodu waxa ka muugata kal-
- HAdda. ' '

‘saraafyada y = tan x iyo y = cot x .muuqoode
v+ eg. Hadda, bal aan eegno garaafka y = tan x.

Ui @oon'kalka fanjanku yahay .
i T T T 2n 3 5Tt
0 - —— — . it
& 4 3 2 3 4 6 .
i V3
Tanx 0 —— 1 V'3 —\/?- -1 — 0
3 ‘ 3
T
U fiirso, tan x ma geexna marka x = — waayo
. . 2 .
T
sin —
s 2 nd 1%
tan — = —— | Laakiin sin — = 1. Cos — = {. Mar-
2 i 2 2
CcoS —
2
e 1
kaa tan — == — Haddaba ma jirto bar garaafka ku taal
2 0
™ ™
00 u taagan tan —. Marka x u dhowaato —, |tan x| xad
2 2
a'aan bay u korodha,  Markio N = —— waa taabta tan .

Q}sf)



Immika, haddii aan baraha tusaha kor ku magacaa-
han dhigno, waxan heleynaa baraha shaxanka 31.

2 =

D
L. .
o ~—E%E .
{ L] " .
T XN 3 Ny
-1t 4 —?_ ;{"{(%7:(7}3%)
) \(\’M_
~a}b ! G-
ey ()

Hadda, haddii aan u gaadanno in tan x iska haysto
imeel allaale meeshii u ka geexan yahayba, waxan isugu
xiri karnaa baraha sida shaxanka 32 ku muujisan.

‘U fiirso 'tan x wuu kordhaa marka x ay ka korodho

T T
min » #laa — iyo min.— ilaa r.
2 2
Waxan « 3y in tan (x + n) = tan x. Markaa
gaalis kasta o 2ererkiisu yashav = garaafkiisu wuxu

D
WD
-



Waxan ognahay in cot (x + m) = cot x; markaa
gaalis kasta oo dhererkiisu yahay r, garaafkiisa wuxu
nogonayaa ka Sh. 35aad oo kale. Guud ahaan garaafka
v = cot x markaa ay x tahay tiro kasta co maangal ah

waa ka ku muujisan shaxanka 36.

™

Madevaasha garaafka waa garaafyads x = kx + —
)

&~

00 ay  k tahay abyoone. Baraha u garaafku ka goove
dhidibka —x waa (krn, cot kx), oo ay k tahay abycone.
Dandeedka cotaanjanku waa dhamman tirooyinka maan-

galka ah.
®

Garaafka y = csc x waa la heli karaa haddii tusaha
hoose lala kaashado.
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Waxan ognahay csc x uuna geexnayn marka x ta-
hay C.m, ama 2xr waayosin{ =0 sinw =0, sin 2r = €
1
isla markaa csc X = —— . Waliba, marka x u dhawaa-
sin x

to eber, T, ama 2z, |csc x| aad iyo aad bay u weynaataa.
Markaa garaafvada x = ¢, X = © iyo X = 2n waa ma-

deyaasha garaafka kosiinkanka.

Hadda, haddii baraha shaxanka 37 aan isku xirno -

waxaannu heli xoodka shaxanka 38aad.

?
\ }
|
-2

! |

i }

! '

- R " N “, " + t

SR R EYE R AAAE LD

2 i -

i

1

|

i

|

-

Vv
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N ~
mn.dw = Fils'x) A7
T.w.« 4y $ X% = a.?i& -
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3

Mar haddii csc (x + 2®) = csc x, markaa garaaf-
ka gaalis kasta 0o dﬁererkiisu yahay 21t wuxu nogonayaa
ka shanxanka 38aad oo kale. Shaxanka 3%aad waa ga-
raafka v = sin x 00 xarriig googo'an ah iyo garaafka

y = csc x marka ay x tahay tiro kasta oo maangal ah.

U fiirso in danbeedka y = csc X, u yahay ururka
dhammaan tirooyinka maangalka ah ee giimahooda su-

gan le'eg vahay ama ka weyn yahay 1, t.a.,

D (esc) = {v | y tabay tiro maangal ah, isla mar-
kaa |y |= 1}. Madeyaasha kosiikanku waa x = kx

marka k tahay abyoone.

Sidoo kale, garaafka sitkanka waan heli karnaa had-

dii tusahan la dhaimmaystiro. dabadeedna baraha la dhigo.

T T T T 2T 3T 57
X g — — —_ — — — —
6 4 3 2 3 4 6
Wk 5T 47 3T 5T 7T Ilm
—_ - = = = - 27
& 4 3 2 3 4 6
2y
Ogow
Sec (x 4+ 2w) = sec x. Markaa haddii aad hesho

garaafka gaalis dhererkiisu vahay -2r, waad heli kartaa
varaal guud ec y = sec¢ x marka ay x tahay tiro kasta
0o maangal ah. Haddaba, marka aad dhammaystirto
tusaha kore. ee aad baraha dhmto, isku xir baraha. Dan-
badeedna adoo la kaashana kalgalidda sitkanka. dham-

e 24} -



maystir garaafka y = sec x marka ay x € R. Ma he-
shay. garaafka shaxanka 40aad oo kale.

¥a
- <\“{bt,y)t‘v‘ T O§6C % #%+A‘m KfJ}
T | g ‘ {(J,yji‘y = Cogx \J
P
1 ! - § i N 3 { { i,’ i H £ *
r x* >
- ,/‘{ . . ,’%{"’ 24
- . ~ .-
...2 -
L | <
Madeyaasha y = sec x waa xarriigaha x = — 4+ kn
‘ 2

ee k tahay abyoone. Danbeedka siikanku waa ururka
dhaminaan tirooyvinka maangalka ah ee giimahooda su-
gani le’eg yahay aina ka weyn yahay 1, t.a.,

D (siikkan) = {y|yeR, |y]|= 1}

Layli:

Samee garaafka

WO e

£

)
)
)
)
')
6)
7)
5)

3

— tan X

— cot X
sec X

— CSC X
Tan (—X)
Cot (—x)
Sec (—x)
Csc (—x)
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Isla dhidbo ku samee garaafyada
b) y=sin x 1yo y =c¢csc X
t) y=cos x iyo y — sec x
j) y=tan x iyo y =cot x

WEYDAARRADA FFANSAARRADA GOOBO
IYO GARAAFYADOODA

Fansaar kasta 0o goobo waxay leedahay xiriir wey-
daar, laakiin weydaarradaa midna fansaar maaha. Cu-
{ubkii xiriir iyo fansaar waxan ku dhiganay in weydaar-
ka xiriir lagu helo haddii xubnaha lammaaneyaasha la
isku bedello, t.a., haddii xubinta hore ee lammaane kasta
0o horsan laga dhigo xubinta dambe, ta dambena laga
dhigo xubinta hore.

Waxa kale oon ognahay in weydaarka xiriir yahay
fansaar haddii iyo haddii oo qura oo fansaarku isu beeg-
naan mid-mid ah yahay.

Hadda, bal tixgeli fansaar saynka

{(x, y)|y = sinx}
iyo weydaarka fansaarka oo ah
{(x, y) [ x=siny}

Garaafka labadaaba waxay ku muujisan yihiin sha-
xanka 41. U fiirso, isleegta x = sin y fansaar ma geex-
do waayo, kutirsane kasta oo horaadka waxa ku lammaan
tirobeel kutirsane oo dambeedka (eeg sh. 42).

Xiriirka weydaarka fansaarka sayn waxa ia yiraa:
xiriirka aarkesayn.

Aarkosayn = {(x, y) | x = siny }

— 246 —



Horaadka aarkosayn waa {x | xeR. —1 =<x <1}
dambeedkiisuna waa ururka dhammaan tirooyinka maan-
gal ah
g .

Sidoo kale, weydaarka fansaar kasta oo goobo waa
xiriir. Markaa:

aarkosayn = {(x, y)| x = cosy}
aartaanjant = {(x, y)|x =tany}
aarkotaanjant = {(x, y)| x = coty}
aarkositkant = {{x, y)| x = cscy}
aarsiikant = {(x. ¥)| x = secy}

Garaafyada xiriiryadaas oo dhani waxay ku
muujisan yihiin shaxanka 43.
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{ ghix= cse g

{9 x= see y}
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Qiimayaalka Doorka ah ee Weydaarrada

Haddii aan horaaddada fansaarrada goobo aan si
habboon u xannibno t.a., haddii si habboon aan u xan-
nibno dambeeddada weydaarradooda, waxan u heli kar-
raa fansaar kasta oo goobo Fansaar-weydaar. Fansaar-
radaa waxa la yiraa: fansaar-weydaarka giime doorka leh.
Si aan xiriir weydaarka looga sooco, waxa lagu magacaa-
ba xarafyo waaweyn. Hadda, fansaar-weydaarka fan-
saarka sayn waxa la oran, Aarkosayn.

T 7 )
Aarkosayn = {(x,y) |y = siny, —— <y < —¢.
l 2 2 |

Shaxanka 44 wuxu muujinayaa garaafka Aarkosayn.
\

|

- 2’.

Mar haddii kutirsane madi ah y, oo dambeedka

T )
{y | — — <y < —} uuku beegan yahay kutirsane ka-
2 2
sta oo horaadka {x | —1 = x < 1}, Aarsayn waa fan-

caar. Markaa waxan ku adeegsan karnaa qormadii fan-
saarka:
y = Aarkosayn x

—_— 949



0 0
00 la micne ah x = sin y, isla markaa — — <y < — .

2 2
Waxa kale oo aan qori karraa.

y = sin7'y

FANSAARRO WEYDAARRADA
IYC FANSAARRADA GOOBO

Qeex :
( g ™ |
Aarsayn =4{xy)|y =sin'x, ——=<y=<_—}
L 2 2]
Aarkosayn ={{x,y)|]y =cos'x, 0<y<n)
f T T |
Aartaanjant = {(X,y)|y =tan"'x, — — <y < —}
| 2 2)
Aarkotaanjant = {(x,y)|y = cot™'x, 0 <y < 7}
( . o T
Aarkosiikkant = {(x,y)]y = esc'x, — — <y < —,
| 2 2
)
y = 0}
} (. 7 |
Aarsiikant = Zt(x, v)jsec'x, 0=<y<m y = —r
2

In kasta 00 danbeeddada la gaatay ay yihiin kuwa
badanaaba la qaato, haddana micno aad u weyn ku-

ma fadhiyaan. Mataldn Aar kosaym{a danbeed doorkii-
st waa 0 <y =< =,

Haddii aan qgaadanno danbeedka —n <y < {, ko-
sayn-weydaarku waa fansaar. Sidoo kale, haddii aan
gaadanno danbeedka —2n <y < —=, kosayn-weydaar-
ku waa fansaar.
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Tusaale :

1
Raadi Aarkosayn —
2

Furfuari. :
1

&

Aarkosayn “— wuxu u la mid yahay, gaansada ko-

2
1
saynkeedu — yahay. Waxan ognahay in gaansada ko-
2 . .
» i 5T
saynkeedu 1 yahay ay tahay — =+ 2nm ama — -+ 207
‘ i 3 tﬁ»

laakiin, danbeedka Aarkosayn waa {y | 0 <y < = mar-
]
kaa, cos™'— = -—i .

Layli:

Raadi giimaha mid kasta co hoos ku taal.

V3
1) Sin™! —— 11) Tan™ 0.1003
2
2) Cos™ 0,5 12) Sin~' 0.3802
V3 : |
3) Tan™! — 13) Aarkosayn —0.8624
3
4) Cot™ 1 14) Aarkotan 3.467
5) Sin™' —1 15) Cos™ 0.6675
6) Cot™ O 16) Csc™' 1.422
7) Sec!' 2 17) Cos™' ©
g) Tan™ V3 i8) Tan™' 1



! ) 2V3
9) Tan™ {—- —-} 19) Csc™!

| V3] 3
10) Cos™ 2 20) Sec! V2

Tusaale :
Raadi cos™' (tan x).

Mar haddii tan 7 = 0, markaa

cos~! (tan w) = cos™! (0) = -—.
¥ 2

Raadi giimaha mid kasta oo hoos ku taal.

(o=

1) Sin™' |cos —
l -4‘J

2} ltan S
L 3)

™)

3) Cos™ [sin ——|
. 2)

) .

4) Sin' |sin 3 —
2}

1)

5) Sin jcos™ “‘

. j , [5] |
¢) Tan <{tan™ |—| ;
| | (2]
7) Cos {cot’' (—=V3) )
&) Sin {tan ' (—1) }
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14)

T
Sin |2 sin”' —
L 2

( 3

Sin {2 cos™! —
5

1 12
Tan — |{sin —
2 | 13

1 .
Cos — (tan™' Q)
2

Cos {sin [tan™' (—1)1}
Sin {cos™! (tan 0)]

XAGLAHA IYO CABBIRRADOODA

Xagali waa isutagga laba fallaarood oo isla bar
dhammaad ah (Sh. 45) iyo waniinka mid u dira ka kale.

Bar dhammaadka ay wadaagaan waxa la yiraa Geeska
xagasha, fallaarahana dhinacyaha xagasha.

Xagal kasta oo sallax waxay ku sargo’an tahay (=)
xagal kale oo dhinac bilaw ku leh dhidibka —x togan, isla
markaa geeskeedu, ku yaal unugga (Sh. 46). Xaglaha
noocaas oo kale ah waxa la yiraa Xagal Rug Door,
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L

& X

L

Xagal Rug Door
Qeex :

Xagasha dhinac bilawgeedu yahay dhidibka —x to-
gan waxa la yiraa xagal rug door.

— 254 —



p. A2

— 255 —



Xaglaha shaxanka 47 waa xaglo rug door, b.t, j, x
iyo kh waa kuwa togan. Xaglaha 4, r iyvo s waa xaglo
taban.

Xaglaha isla dhinac bilaw iyo dhinac dhammaad ah
waxa la yiraa xaglo iskun dhammaad ah, :

3

Shaxanka 48, xaglaha k, s iyo j waa xaglo isku
dhammaad ah.
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CABBIRKA XAGLAHA

‘Marka xaglo la cabbirayo, labada halbeeg ee bada-
naaba lagu shagaystaa waa digrii iyo gacansiin.

Qeex : DIGRII

‘Haddii meeriska goobo kasta loo gaybiyo 360 gqaanso
oo isle’eg, markaa gaanso kasta oo dhererkeedu vahay

1
— — meeriska, xagasha ay xuddunta ku sameyso waxa
360

la yiraa 1 digrii waxana loo qoraa 1°.

Qeexda waxa cad in xagasha u meerisku ku sameyo
xuddunta ay le’eg tahay 360 X 1° = 360

Qeex : GACANSIN

Xagasha qaanso dhererkeedu le’eg yahay gacanka
goobo ay ka sameyso xuddunta goobada waxa la yiraa
Gacansni waxana loo qoraa 1*. '

Hadda, xagal kasta cabbirkeedu waa inta halbeeg
(digrii ama gacansin) ee xagasha ku jirta.
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Tusaale 1:

Waa imisa digrii xagasha av sameyso gaanso S, oo

| 1
dhererkeedu yahay — meeriska?
8

Furfuris :

Ka soo qaad in x tahay cabbirka xagasha ay S ku
sameyso xuddunta. Haddaba, waxan ku barnay jooma-
tariga in dhererka qaansocyinka goobo iyo cabbirka xag-
laha ay ku sameeyaan xuddunta ay saamigal yihiin,
markaa:

Meeris : S = 360°: x

S X
Meeris 360
1
Laakiin S = — meeriska
8 -
1
8 X
——— meeris = ——
1 360°
1
se X = — X 360° = 45°
8
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Tusaale 2: ;

. 2
Waa imisa gacansin xagasha ay ku sameyso xuddun-

ta gaanso goobo dhererkeedu yahay 6 sm. haddii gacan- .

ka goobadu yahay 2 sm.

Furfuris :

Ka soo gaad in cabbirka xagashu yahay y.

6 sm.
Markaa y = = 3*
2 sm.

ama 6sm.:2sm. =y: "

6 sim. y
2 sm. i®
6
y=—Xx1*}
2
=3 x 1*R=3%

tusaale :

Waa imisa gacansin xagasha u meeriska goobo ku
sameeyo xuddunta, haddii gacanka goobadu yahay r hal-
beeg. ;o
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Furfuris :
Ka soo qaad in x tahay cabbirka xagashaasi. Dhe-
rerka meeriska goobada gacankeedu yahay r waa 2nr.
Markaa, haddii S tahay qaanso le’eg gacanka, t.a.,
S = r, waxannu heli.

S:2rr = 1*:x
2xr X 2nr
c.o m——— I _ﬁx = X IR
S 1R S
Lagkiin S =r
27r
e X —/— — X 1 =2%r
T

Tusaaie $:

Waa imisa gacansin xagasha ay gaansada dherer-
keedu wvahay S ka sameyso xuddunta haddii gacanka
goobadu vahay r.

Furfuris :

Xagashg cabbirkeeda la rabaa waa xagasha b ee

shaxanka 51.

5h. ST
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ka soo qaad in cabbirka b yahay ® gacansin. Mar-
kaa, su’aasha aan isweydiinaynaa waa: Imisa gacan, r
ayaa ku jira gaansada S? Hubaal S waxa ku jira —-
r

SR

gacan. Markaa & = —.

r

OGOW: Haddii dhererka gaanso goobo iyo gacanka goo-
bada lagu siiyo, oo lagu waydiiyvo cabbirka xz-
gasha ay ka sameyso xuddunta, waxad oran

(Qaansadu)®
xagashu = —
Gacanka.

Hadda, haddii gacanka r iyo xagasha @& lagu siiyo,
ma soo saari karta dhererka qaansada S? Ma oran kar-
naa S = r@? Bal ka warai: haddii xagasha iyo gaansa-
da sameysay lagu siiyo. Ma soo saari kartaa dhererka

S
gacanka r? Ma orankartaa r = —?
e

Tusaale 5:

b) Qaanso goobo ayaa dhererkeedu yahay 12 sm.,
xagasha ay xuddunta ku sameysaana waa 3% Waa imisa
gacanka goobadu:

t) Qaanso goobo gacankeedu yahay 4 m. ayaa xud-
dunta ku sameysa xagal 3* Waa imisa dhererka qaan-
sadu? ‘ -

b) Qaansada S = 12 sm.
Xagasha @ = 3*.
Gacanka r = ? -
S
Waxan nagaan in ® = —
r

— 261 —



e r—=—
®
12

S, = — sm. =4 sm.
3

Gacanku waa 4 sm.

t) Gacanka r = 4 m.
Xagasha ® = 3.
Qaansada S = ?

o.a S=r®

XIRIIRKA KA DHEXEEYA DIGRIT
IYO GACANSIN

Waxan geexdii digrii ka baranay in xXagasha u mee-
risku ka sameeyo xuddunta goobo ay tahay 360°. Tu-
saale Zaad waxan ka hellay in xagasha u meerisku ku sa-
meeyo xuddunta goobo ay tahay 2r®. Markaa waxa cad
in zn® = 360°.

360° 180°
Sk m=18°, *r=m=e—— = —.
2T T

2T TR

1" = =

180°  180C°

Tusaale :

30° u beddel gacansin.

Furfuris :

30 =30 % 1°
ot ™
= 20 X e =
180° 6
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Tusaale 2:;

“R
-— u beddel digrii
12
Furfuris :
R T o 180° 180°
—_—== X 1R:~——-)(-—=——-——= 15°
12 12 12 T 12
La y Ii:

1. Ubeddel gacansin.
b) 270° t) 35  j) 45  x) 135°
kh) 1050 d) 225° 1) 75 s) 1125
- sh) 105° dh) 265°

2. U beddel digrii

R R l'g'ﬁ.R
b) 3n ) Ir ' r) s)  4nt
2 2 6
7=® 5nk 27k
i) - x) —  sh) — dh) 6m*
4 5 |
11xR
~ kh) ' d) 3xt
. . .6 . .

3. Waxa ‘1agu silyey dhererka qaansada S, iyo ga-
canka goobada oo ah r. Markaa raadi cabbirka xaga-

sha' 0.

b) S = 14 sm. - t) S 4 m,
= r 8 dm,

r 8 sm.
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j) S=28 m. x) S =2m sm.
r = 3.5 m. r = 1-sm.
kh) S == m. 44
r =0.5m d) S:_7’5m'

r = 3.5 sm.

4. Raadi dhererka qaansada S, haddii lagu siiyay
cabbirka xagasha ay ku sameyso xuddunta oo ah © iyo
gacanka goobada, r.

b) r = 7 mm. x) r = 14 mm.
e = 2¢ = 1"

t) r =12 km. kh) r = 14 sm.
@ o 61 @ = 3R

j) r =14 sm. d r = 8 sm,
® = 0.25% @ = 4%

FANSAARRO TIRIGNOOMETERI

Taariikh ahaan, barashada fansaarrada goobo wa-
xay bilaabantay markii xaglaha iyo saddexagallada la
partay. Markii aan geexnay fansaarrada goobo waxai
gaadanay dhererka gaanso goobo halbeeg dhererka gaan-
cada oo laga bilaabay barta (0, 1), kuna dhammaatay
bar ku taal goobo halbeegga), oo ah tiro maangal ah, wa-
xana aan ku lammaana yghay tiro kale oo maangal ah, .
kulanka hore ama ka dambe ee bartaa. Markaa, ho-
raadka iyo dambeedka fansaarku waxay nogdeen tiroo-

vinka maangal ah.

Hadda, hal tixgeli xagasha « oo ah xagal rug door.
Ka soo gaad in (X1 y1) iyo (X2 y2) ay yihiin laba barood
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oo kala geddisan oo aan ahayn unugga co ku yaal dhi-
nac dhammaadka‘. (sh. 52).

:«59-
e/
V%
yd
N
Lefos
'\, ?
o r1} s L%
Io) M W
sh.52

Markaa waxan caddayn karraa in

Xj X3 X4 X,
— =— (¥, 2 = 0), =
S T———— frT g
. Wi V2 Vxi+yl VXi4+yd
1sla markaa
Yi Y2

VXZFye VX +yl
Caddayn

Ka soo qaad in L tahay barta (x;, y;), N tahay bar-
fa (x;, y2). Ka so. qaad in M tahay isgoyska dhidibka
—Xx iyo qotomaha dhidibka —x ee mare L., W-na tahay
isgoyska dhidibka —x iyo yotomaha dhidibka --x ee mare
N. LM iyo NW waa barbarro waayvo waxay ku wada qo-
{nmaan isla xarriiqg.
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Tixgeli: A QLM iyo A ONW
A OLM wuxu u eg yahay A ONW. (Waayo)

OM OL LM
== = ... L (Waayo)
ow ON NW

Laakiin OM = x,, . OW = x;
LM = Vi, NW =¥

OL = V(X — 0"+ (y1 — 0)" = V’mz

o o et

ON = V{x; — 0)" + (2 “‘_'6")-i = \[—722?+ y7

Waayo?
oM LM Xy Vi
o = - ‘——:}—-w - —
oW NW X, \2 3
) X ¥ Xy X;
Laakiin — = ——@— = —
X2 y: n Y2

Inta hartay waxa looga tegay in uu ardaygu cad-
deeyo.

Inkasta oo shaxanka u tusayo marka dhinac dham-
maadka « u ku yaallo waaxda Iaad, haddana saamiyad-
daasi waxay isle'eg yihiin marka (x,, yi) iyo (%, ¥2)
ay yihiin baro ku yaal dhinac kasta oo waaxdii la doono
ku yaal.

Hadda waxan geexi karraa fansaarro cusub 0o mid
kastaba horaadkeedu yahay xaglaha rug door, danbeed-
keeduna yahay urur tirooyin maangal ah.

Qeex :
Haddii « tahay xagal rug door, (x,y) = (0,0) ay
tahay bar ku taal dhinac dhammaadka «, markaa

, X
Kotaanjant = { (a, cot @) | cot @ = —, y = Op
y
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] [ y o)
Sayn — (o, sin o) | sin & = ———=
l VZ + ¥
K %[( ) -
Kosayn = o, COS o) | COS o = — =
t V¥ + v
[ y ]
Taanjant = {(a. tana)|tana =—, X o
| X
( V¥ 4y )
Qiikan = {(a, sec a)|sec & = ———, X # O
L X J
' V¥ + v )
Kosiikan = {{a, csca)lcsc a = —, Y OJ‘(
\ y

Fansaarradaa waxa la yiraa fansaarro tirignoometeri.
Cgow, Vx* + y* waa xididka togan.

Tusaale 1:

Raadi kutirsanaha danbeedka fansaar kasta oo tirig-
noomatari (lixda fansaar) ee ku lammaan o haddii « u

yahay kutirsane horaadk, isla markaa, ay barta (—3, 5)
ku jirto dhinac dhammaadka a.

Furfuris :

Qeex ahaan,

y
Sin a = —
VX +y?
5 5 5
V(=3 + 7 VIF2ZZ VH
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Cos o0 = —no— -
VX Ty V34
. y 5 -5
Tana = — - = =
X —3 3
X -3 -3
Cot o = — = =
y 5 >
,V/-XZ T yz \/"iz — ﬁz
Sec = ——— = =
X -3 3
VIZ Ly V34 V34
Csc = — = = —
y 5 >

Waxan ognahay in xagal kasta oo sallax ku taal ku
sargo‘an tahay xagal rug door. Markaa, geexdii fan-
caarrada tirignoometeri waa la fidin karaa oo waxa la
vran xagal kasta oo o ku sargo’an waxay ku lammaan
tahay isla tiradii « ku lammaanayd. Markaa inkastoo
fansaarrada ku geexnay xaglo rug door, waxa la arki ka-
raa in ay ku run yihiin, urur kasta oo ka koobma xaglo
ku yaal sallax. Waliba, waxan ognahay in xaglaha isku
sargo'an ay isku cabbir yihiin, markaa xaglaha ku jira

horaadka fansaar kasta waxan ku sheegi karraa cabbir-
R

ns
kooda. Metalan, waxan gori karraa sin 30° iyo sin —.
. 6
Sin 377 waxay u taagan tahay «saynka xagasha cabbir-
,n:R
keedu yahay 3C°». Sidoo kale, sin — waxay u taagan
&
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Y18

tahay «saynka xagasha cabbirkeedu yahay — gacansiny.
6

Xiriirka ka dhexeeya Fansaarrada
Tirignoometeri iyo kuwa Goobo
Fansaarrada tirignoomatari ee xagasha a waxan ku
. qeexnay kulammada bartii la doono ee ku taal dhinac

dhammaadka o oo aan unugga ahayn. Ka soc gaad in
bartaasi tahay barta B(x, y) oo ku taal goobo halbeeg-

X

ga shaxanka 53. Marka cosa = — ama X = cOS a.
1 .
. y . .
Sidoo kale, sin @ = — ama y = sin «. Waliba, waxan
1

ognahay in cos S = x iyo insin S =y.
Markaa sina = y = sinS;  ¢os a = X = c0s S.
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Hadda, halkan waxa ka cad in kutirsaneyaasha dan-
beedka fansarraada tairignoometeri ay le’eg yihiin kutir-
saneyaasha ku beegan ee danbeedka fansaarrada goobo
ee la sifada ah. Taas oo ah, haddii S tahay gaanso goo-
bo halbeeg xuddunta ku sameysa xagasha o, markaa
sinS = sina, cosS = cosa, tanS = tan o, iwm.

Waxan niri xagal waxan ku magacaabi karnaa cabh-

2rR
birkeeda. Markaa haddii « = 30°, B = , Spiyo S,
3 ’
ay yihiin gaansooyinka goobo halbeegga ee ku beegan
siday u kala horreeyaan. Markaa, sin S; = sin 30"
cos S; = cos 20°, iwm. Sidoo kale
2R 2nR
sin S; = sin , €os S, = . iwm,
3 .3

Xiriirka ka dhexeeya S iyo o

oo lagu cabbiray Gacansin .
A o .
\ T~




Shaxanka 54, S waa dhererka gaanso goobo hal-
beeg. of waa cabbirka xagasha ay gaansadaasi ku sa-
meyso xuddunta. Waxan nagaan in xagasha (ku cab-

Qaansada
biran gacansin) = — -
Gacanka
S
a = — gacanka goobo halbeeg waa 1.
1
o.c g = S

Guud ahaan, waxan arkeynaa in dhererka qaanso
goobo halbeeg iyo xagasha ay ku sameyso xuddunta oo
ku cabbiran gacansin ay astiro ahaan isle’eg yihiin. Mar-
llaa waxan gaari karraa in sin S = sin a, t.a.

R

T e
Sin — = sin
3 3
2T 2R
Sin — = sin
3 3
T ik
Cos — = cos , iwm.,
3 3

Hadda, waxan leenahay, xeerarkii aan hore u qaad-
nay ee fansaarrada goobo waa ku run fansaarrada tirig-
noometeri taa micnaheedu waxa weeye, S waxan u arki
karraa cabbirka xagasha ay S xuddunta ku sameyso oo
ku cabbiran gacansin.

XEERKA SAYNKA IYO KOSAYNKA
1. Xeerka saynka

Tirignoometeriga iyo ku adeeggeeda waxay baga-
naaba inna kar siiyaan in aan s00 sSaarro dhmacyada iyo
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xaglaha saddexagal gaarkood markaa gaar la inna siiyo.
Jidad dhowr ah ayaa jira oc taa ku lug leh. Bal kau
horreeva 0o ah xeerka saynka aan soo diirro.

ph—— § — "~~~ %~

Bal tixgeli seddaxagalléda shaxanka '55/ iyo sha-
xanka 56 ee dhinacyadooda yihiin b, t, j xaglahooduna
yihiin B, T, J, . Sameg‘qotomaha mara geeska J ee dhi-
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naca BT, ama BT oo la fidiyay. D u bixi meesha gotoma-
hu ka geoyo dhinaca BT, dhererkiisana u bixi x.

X
Markaa sin B =
t

Markaa x = tsin B......(i)
Shaxanka 5¢, sin <« BTJ = sin < JT D, waayo
_ P
BTJ = (n —~JTD). Markaa sin T =
b

Haddii aan isle’eg kaysiinno tibaaxaha X ee (i) iyo

(i) waxannu heli T sin B = b sin T.
Marka aan lsbada dhinacba 1 gaybinnoe sin B iyo

b t

i

(it)

sin T, waxannu heli
sin B sin T
Haddii gotomaha laga so00 jeexi lahaa geeska T, wa-

i N
(iv)

»an heli lahayn
sin B sin J

Ugu dambeyn, isleegyada (iii) iyo (iv) waxannu ka
b t i

sin B sin T sin J

(1)

gaari in

Kani waa xeerka saynka oo u qoran summad ahaan,
Weedh ahaan wuxu Noqonayaa, seddaxagal kasta, dhinac
loe qaybiyay saynka xagasha ka sco horjeeda wuxu le'eg
yahay dhinac kasta oo kale oo loo gaybiyay saynka Xaga-
sha ka so0 horjeeda.
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Xeerka saynka waxa lagu adeegsari karaa:
b) Haddiilaba xaglood iyo dhinac la ogyahay

t) Haddii laba dhinac iye xagal aan u dhexayn la
ogyahay.

Xaaladda labaad waxa la yiraa xaaladda dahson ee
xeerka saynka, waxanan dhigan doonaa mar kale.

TUSAALOOYIN KU SAABSAN
XAALADDA (b)

1. Raadi gaybaha magan e¢ saddexagalka B, T,
J hzddii: « B = 48, < T = 75° 39/, J = 10.5 sm.
]

Furfuris :

Dhismaha shaxanku waa ka hoos ku muujisan

75 3
105 9m T
sk . sy

J = 180° — (<B + <T)

180° — (48° + 75° 30)
180° — 123° 30
56° 30/

(1]

how

Marka aan isticmaalno xeerka saynka,-waxaanu heli.
b i

sin B sin J
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Marka aan logardamka isticmaalic, waxaanu heli

logb = log 10.5 + log sin 4%8° — log sin 58° 30’

Tire Logardam
19,5 sm. 1.0212
sin 4&° 1.8745
0.8957

sin 56° 30"  1.9211

08746
lidiog (0.97468) = 9.43 sm.

o» b = 943 sm.

U dambayn, si t loo helo, waxaan ognahay

t i | Jsin t

—_— s ==

sin T sin J sin J

10.5 sm. x sin 75° 30/
t —

sin 56° 30’

Logt = log 10.5 sm. + log sin 75° 30" — log 56° 307
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Tire Log

10.5 sm. 1.0212
sin 75° 307 1.9859
1.0071
sin 56° 30’ 1.02211
 1.0860C
liglog (1.08¢0) = 12.2 sm.
St = 122 sm.

Layli:

Masalooyinka 1 ilaa 5, raadi gaybaha magan ee sad-
dexagalka BTJ.

1 B=7325 T =677200 - b=115sm.
2) J =2631" T =78 02 j = 1.16 sm.

3) T = 105° B = 21° 30  t = 16.68 sm.
4) B=5730 T =61"268 t = 63.26 sm.
5) T = 111°43 J = 26° 26 b = 0.905 sm.

¢) Xaglogooyaha barbarroole ayaa dhererkiisu ya-
hay 289 sm. Raadi dhinacyadiisa baddii xaglaha u dhe-
weeya dhinacyadiisa iyo xaglagooyuhu ay yihiin 28° 40’
iyo 43° 10°. )

7) Laba ninoo A iyo B kala jooga ayaa isku jiro
362 m. waxayna wada eegayaan barta C. Imisa ayey C
u jirtaa nin kasta hdddii xagasha CBA = 37° 207, xaga-
sha CAB = £8°30".

8) Tiir gotoma ayaa ku yaal degaandeg ugu jah-
jeerta jiifka 8°. Harka tiirku ee degaandegga ku dhaca-

-
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~ yaa waa 22 m. Waa immisa dhererka tiirku haddii xa-
gasha kacsan ee cadeeddu tahay 287

9) Xagal qardhaaseed ayaa ah 42° 38’. Haddii
dhniacyadeedu ay yihiin 57.63 sm., raadi dhererka xaglo—
gooyaha dheer.

XAALADDA DAHSON

Hore waxan u sheegnay in xeerka saynka lagu sha-
geeyo marka la inna siiyo laba dhinac iyo xagal aan u
dhexayn. Xaaladdaa waxa la yiraa xaaladda dahsoon
waayo waxa dhici kara inuu furfur yeelan ama in hal fur-
fur ama laba furfur u yeesho. Bal aan eegno sida loo
ogaado inta furfur iyo sida jawaabta loo helo.

Ka soo gaad in la inna siiyay laba dhinac a iyo b iyo
xagasha A oo fiigan. Bal an tixgelinno marka a<b oo
keliya, maxaa yeelay haddii b>a waxan heleynaa sad-
dexagal keliya oo raalligeliya, dabadeedna waxa jiro hal
furfur.

Marka a<b, <A-na fiigan tahay, waxan heleynaa
sida shaxanka hoose ku muujisan.

A b sim A
%LY'{“‘”'LS ma (e
sh s

A a=b sim A

. F\'O‘E 'F\u"f'ru‘ris
b'sin A<a<b. Laba furfur.
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B2

\3 SmA La &b
Qa?:-cx -{’:\k?{f‘ur

UJ faarso in azn hellay laba seddaxagal A B, C iyo
A B, C. Waliba £ABC = 180° — [ABC, AB,C wuu
fiigan yahay. ‘

Bal ka s00 gaad in la inna siiyay a iyo b, iyo xaga-
<ha A oc furan. Hsddii a>b waxa jira hal furfur. Had-
dii a < b, ma jirto furfurisi.

£
=l
T rfur g

Hal furfor Laba furfur
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Tusaale :

Saddexaaglka, ABC, haddii a =- 210,

/A = 67° 20’, immisa furfur baa jira.

Furfuris :

bsin A = 317 sin 62° 20’
= 317 (0.8857)
= 280.7605

&

»’. a<bsin A, waayo a = 210.

Furfur ma leh.

Tusaale :

b

Immisa furfur baa jira haddii a = 341,
/A = 61°30°. Raadi mid kasta, hadday jiraan.

Furfuris :

/ A wuu fiigan yahay.

Mar haddii a> b, waxan heleynaa hal furfur.

bhsin A

e sin B =

a

319 sin 61° 307

341

319 (0.8788)

‘ 0.8221
s, LB = 3520,
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B, = 180° — 55° 20° = 124° 40’ iyo B, = 55° 20’
waa labada giima ee B yeelan karto. Laakiin B ma
nogon karto xagal saddexagalkaa waayo

A1+ B = 6&1°30° 4+ 124° 40/ = 186" 10> 180.

Markaa, waxa jira hal furfur oo keliya.

S €= 180° — {61° 30" + 55°20") = 63° 10,
' Marka aan ku adeegsanno xeerka saynka, waxan-
nu heli in

341 sin §3° 10°

sin 61° 307
= 346

Tussale :

Furfur saddexagalka ABC haddii a = 303, b = 574
A = 29° 20’. Taswiir shaxanka furfur kasta oo aad
hesho.

Furfuris
- Marka aan ku adeegsanno xeerka saynka

a b
= , markaa
sin A sin B
574 sin 29° 20°
sin B = ;
303

S logsin B = log 574 + log sin 29° 20° — iog 303

Tire Leg
574 2.7589
sin 29° 20° §.6501
2.4490
303 24814 .
§ 9676
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s, B, = 6810, markaa B, - 20" — £8 10" = it1 307

Hadda waxa jira laba furfur. waayo B, iyo B, laba-
duba waxay nogon karaan xaglo saddexagalkaa. Wa-
shirrada labada saddexagal waxay ku muujisan yihiin
shaxanka 60. Ardayga ayaa looga tegay in C, ivo G,
SGO Saaro. :

5:5; ‘
K\ ‘- /‘;g Gi
3 o, /
2B\ 50 R 3,
\’K g l
L) ¢@ &
Layli:
Laylisyada 1 -— 5, raadi inta furfur ee mid Xasta
leeyahay.
1y LA =31 200 b = 812, a= 37}
2y LB =37 12 ¢ = 343 b = 5082
3 L€ = 61° 46 a = 2267 c = 2574
4y LA =27 27 (B = 63° ¢ = 205
5) /C:E‘W 53" /A = 36 3¢ b= &7

|
b
=
|



S

&)

Duuliye ayaa A ka duulay co B u socday, fool-
kiisuna wuxu ahaa 130°, dabadeedna B intuu
ka tegay ayuu C u kacay, foolkiisuna wuxu
ahaa 227°°. Haddii A u jirto 538 mayl B. C-na
807 mayl, waa imisa fogaanta C iyo B? Sheeg
foolka € marka A la joogo. .

Salaan 32 m. ab ayaa marka gidaar lagu titriyo
ia sameeya xagal €1’ jiffka. Waa imisa xaga-
sha salaan 37 m. ahi u la sameynayo jiifka mar-
ka lagu tiiriye isla gidaarkii ee uvu gaaro isia
meeshit kil hore ku tilrsanaa,

Bir-calan ayaa ku dul taagan daar. B waa
meel] 7530 sin. u jirta bar ku taal salka daarta oo
hoos ah bir-calunka., Haddii xaglaha kacsan
ee gunta iyo baarka bir-calanku marka la jooga
B ay yihiin 34° ive 50° siday u kala horreeyaan,
waa imisa dhererka bir-calanku?

XEERKA KOSAYNKA

Waxan soo diiri doonnaa jidka kale ee lagu furfuro
saddexagallada, marka laba dhinac iyo xagasha u dhe-

xay layna siiyo.

Bal u fiirso shaxannada hoos ku yaal.

B3
!
//,,//‘.\\ I
e i\
O\
B 7
.4f 1 \\ - 7 / / |
A , ) ¢ - o
=4 o o o ~ - F
) /// e )
Sy //,/ // i
el ol / i
— L J
A . ¢ D
a — o] . e
sh.6R2
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Haddii aan ku isticmasallo aragiiinka «Pythagorass,
waxan saddexagal kasta ka heleynaa in

{1y C'=h 4+ (A¥
Shaxanka 61, AD =b — DC

oe
=b - acos C, waayvo ¢08 C = ——r
a
a
isia markas, b = asic ¢, waayosinC = —
a

Shaxanka 62, AD = b + DC
=b 4+ acos DCB

Lagkiin, DCB = 180° — /C
h = a sin BCB
Haddaba, AD = b + acos (180 — £()
=% - acod C.

h = asin £/ BCB

asin (180° — /C) =asal

{.abada shaxanba
(1) & = {asinCj* + (b — acos ¢’

a*sin*C 4+ o — Zabcos C + a’cos’C
a’ (sin®C + cos’C) + B — 2abcosC
& + b* — 24b cos C.

W h
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OGOW: sin’ C + cos’ C = 1.
Markaa C = a’ + b? — 2abcos C

Sidoo kale a®> = b? + ¢ — 2bc,cos A

al
b? = a’+ ¢ — 2accos B
Aragtiinka Kosaynka

Labajibbaarka dhinac kasta ee saddexagal
wuxu le’eg vahay wadarta, labajibbaarrada dhi.
nacyada kale iyo labanlaabka, taranka dhinacya-
daa iyo Kosaynka xagasha u dhexaysa.

isleegta (1) waxa loo yagaan xeerka kosaynka st
kate oo 0o gori karaa waa _
a’ + b?— ¢! b* + ¢* — a?
{2} cos C= , cos A= :
2ab 2bc

a2+c2wb2

cos B =
2ac
- Isleegta (1) iyo (2) waxa ka cad in xeerka kosayn-
=win isticmaali karo.

1} Marka laba dhinac iyo xagasha u dhexaysa ia
ogyahay.

2) Marka saddex dhinac la ogyahay.
Tusaale 1:

Faadi dhinaca haray ee seddaxagalka ABC haddii:
c=f8sm. b=5ism LA=37T

Furfuris :

=" + ¢’ — 2bccos A

= 51 + 88 = 2 {51 X &8 cos 37°
= 2601 + 4624 — €936 (0.7986)
1683 - 9104 '
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Markaa a = V1685 . 9104 = 41.
Tusaale 2:

Raadi xagasha ugu yar ee seddaxagalka ABC had-
dii: a = 234, b = 185, ¢ = 287/

Furfuris :

Xagasha la rabaa waa B, markaa b waa dhinaca
ugu yar; markaa waxan ku adeegsan karraa isleegta {(2).

82+C2-,—b2

cos B =
2ac

(234)2 + (297)% — (185)?

2 (234 X 297)
cos B = (.7823

s /B = 38 30’ ku seeban 10’ ee ugu dhow.

ﬂlayli :

Raadi dhinaca saddexaad ee saddexagalka ARC,

1) LA =4r b =19 c = 23
2) (B =7% a = 48 c = 85
3) £C = 105 a=24 b = 27
4) LA =50 b = 25 ¢ =30
5)  £C. = 60° a= 7 b= §
Raadi xagasha ugu weyn ee saddexagalka ABC.
p) a=7§ b =123 c = 27
7) a =48 b = 37 c = 52
8) a=3 b=23 c=17
- 9) a=13 b =12 c =20
10) a= 3 b=4 c=5
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Furfur saddexagal kasta.

11) LA =49 c = 29 b = 39
12) /8B =92 a =17 ¢ =23
13) L€ =30 b= 38 a = 42
14) a =71 b = 45 ¢ = 51
15} a=735 ‘ b = 39 c = 44
16} Orod-hawada dayuuradeed waa 400 km. /saacad.

-

foolkeeduna waa 135°. Haddii dabayshu ka dha-
cavso galheed orodkeeduna yahay 350 km./saa-
cad, waa immisa orod-dhulka dayuuraddu.

173  Dhul-cabbire C jooga ayaa ayaa eegay laba ba.
rood A ive B oo ku kala yaal laba daannood oo
webl., Haddii € u jirio B 500 muir, Ana 7300
mitir, xagasha ACB-na ay tahay 3(°, waa immisa
hallaca webigu,

s

Markab avaa 20 km. u socday jiho ah 3%, da-
badeedna 30 km. ayuu u socday jtho ah 1007,
Immisa avuu u jiraa bar bilawgiisii?

19} Laba dayuuradood oo mid orodkeedu yahay
300 km. saacadiiba, midnaa 450 km. saacadiiba
ayaa gego ka duulay isla mar. Saddex saaca.
dood ka dib, haddii ay isku jiraan 1200 km. waa
immisa xagasha u dhexayvsaa waddeovinkooda?

2{) Waa imisa xagasha u dhexaysa labada itaal 00
kala ah 20 kg. ive 15 kg. haddili wadarteerkoo-
du yahay 26 kg.?

DHERERKA QAANSO

Waxan hore u dhignay in haddii S tahay dhererka
g2anso, ©-na tahay xagasha S ay ku sameysoe xyddunta
0o ku cabbiran gacansin, r-na yahay gacanka goobada,
in § = r®, [sleegtaa waxan ka heli karrag dhererka
gaanse, gacanka gocbo ama xagasha ay gaansadu ku sa-
meyso xuddunta, Marka laba ka mid ah saddexdaa aan
nagaan, ka haray si dhib yar ayaa loo soo saari karraa.
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Tusaale 1:

Raadi dhererka gaansada goobo gacankeedu .yahay

k13
& sm. ee xuddunta ku.- sameysa xagal ah —, {u gaado
r o= 3.142). 8
Furfuris :
S=7?
ﬂR
8 = —
8
r = 6sm.
= Ir
yo S =T® = -— X Hsm, = -—sm,
8 4
3 8426
= — X 3.142 sm. =
4 4
= 2.3565 sm,

Bedka Fatuug

Fatuuqg w aa gayb goobo ka mid ah oo ay soc oodan
qaanso iyo laba gacan. Shaxanka 53aad wuxu muujina-
aa fatuuga OBT.




U fiirso shaxanka 64. OAB waa fatuug ku dhex

oodan laba gacan QA iyo OB iyo gaansada S, & waa xa.
gasha ay S ku sameyso xuddunta oo ku cabbiran gacansin.

Hadda, waxan ognahay in 2n® ay tahay xagasha u
meerisku ku sameeyo xuddunta, Markaa, waxa cad in

&
bedka fatuuga OAB le'eg yahay — Bedka goobada.
27
8
Bedka fatuuga OAB = — X nr?
2n
i
= —1Q
2
Soo gaabin o
"t = 180°
Dhererka gaanse = re
| . 1
Bedka fatuug = —1'Q
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Tusaale 2:

Fatuug goobo ayey soo eodanr ia
kiiba dhererkiisu yahay & sm. iyo gaz
hay 5 sm. Raadi xagasha fatuugs iyo !

Furfuris

Ka soo gaad in xagasha faluugu tahay &,
Or D oo T

o K P a
S58m, = b X ¥

S

oo B = (UB333

&

1 1 5
Bedka fatuugu = —1r’@ = — X 36 X — sm®
2 2 &

= 15 sm?
Tusaale 3:

AB wuxu u vahay bogon xuddunteedu tahay G, gacan-
keeduna yahay 4 sm. /AOB = 110"
{ i) Raadi bedka fatuuga ADE e«
{(ii) Raadi dhererka gaansa ada A




Furfuris :
110° 1 beddel gacansin

i 11 X ©°
S, 11t = X 110 =
180 18
1 1 i
I) Bedka fatuuga AOBX = —1’'®@ = — X 4 X 4 —
2 2 18
44T
= ———— sz
;g|
11w
[I) Dherer gaansada A X B=r® =4 X ——sm
' 18
22%
= ——{m,
9.

Layli:
1) Shaxanka 67 (i) ku raadi digrii xaglaha a iyo 8.
(ii) Raadi dhererka gaansooyinka X iyo Y.
(iii) Raadi bedadka fatuugyada A iyo B.

=




2) XY waa qaanso dherergeedu yahay 8 sm. co ku
: taal goobo gacankeedu yahay 6 sm. Raadi bed-
ka fatuuga ku dhex codan labo gacan iyo X¥7

3) Raadi bedka goobo haddii dhexroorka goobadu
14 sm. yahay qaansada fatuuguna yahay 10 sm.

4) Bedka fatuuq goobo ayaa 3 sm?. ah, gacanka
goobaduna waa 4 sm. Waa imisa dhererka
gaansada fatuuqu. /

5) AB waa bogon goobo oo dhererkiisu yahay 3 sm.
gacanka goobaduna waa 5 sm. Raadi dhererka
gaansada yar AB iyo bedka fatuuga gaansa-
da var.

JIDADKA IYO MIDAALLADA
TIRIGNOOMETERIGA

Fansaarradii tirignoometeri ee aan soo aragnay siyaa-
bo badan ayay isugu xiran yihiin. Bal siyaabahaa qaar
ka mid ah aan eegno.

Midaallo ku saabsan Xagal Keliya.

Isleeg leh u yaraan hal doorsame oo horaadkiisu ya-
hay urur xagalio doorada ayaa la yiraa isleeg tirignoo-
meteri. Isleeg tirignoometeri, sida

(2sin@ + 1) (2sin® — 1) = 4sin*@® — 1,
00 ku run ah kutirsane kasta oo horaadka waxa la yiraa

midaal tirignoometeri.

Midaallada tirignoometeri waxay ku xiran yihiin
geexdii fansaarrada tirignometeri iyo aljebraha tiroo-
vinka maangalka ah. Ma sheegi kartaa waxa hawraa-
raha soo socdaa ay ugu run yihiin xagal kasta @ oo fan-

saarku ku geexan yahay?
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sin ®

1. Tan ® =
cos @
8 cos O
2. Cot ® =
sin @
|
3. Sec ® =
cos @
1
4. Csc © =
sin ®
: 1
5. Cot ® =
tan ©

Midaallada 1 — 4 waxay ka yimaadeen geexdii fan-
saarrada tirignoometeri, midaalka 5 wuxu ka yimid mi-
daallada 1 iyo 2. U fiirso sin ® = 0, cos @ = 0.

Markaa
1 1
= (mid. 1)
tan © sin ®
cos ®
cos ©
= {astaanta tirooyinka maan-
sin ® galkaal)
= cot ® (mid. 2).
1
S cot @ =
tan @

6. sinf® + cos’ @ = 1
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Midaal 6 horaan ugu dhign., fansaarrada goobo.

Haddii dhinac kasta oo mdiaal 6 aan u gaybinno
cos*®, waxan soo diiri karnaa midaal kale.

sin’ ® 1
—4 1= —, ama

cos’ ® cos’ ®
(sin © )° (1 )

1+ |——| = |— |, cos ® = O.
\ cos @ | cos O |

Haddii aan la kashanno midaallada 1 iyo 3, waxan-
nu hell ’

7. 14 cot?’® = csc’®

Ma sheegi kartaa sida loo soo diiro midaalka soo
socdaa. :

§ 14+ cot?!® = ¢sc’®

Midaallada 1 — 8 waxa la yiraa midaallada tirignoo-
meteriga ee doorka ah. Iyaga ayaa naga caawin kara in
aan soo saarro midaallo kale oo tirignoometeri.
Tusaalooyin :

1) Raadi tibaax kale oo u dhiganta oo ah tibaax
cosa. {1+ sina) (seca — tan o).
Furfuris :

Tibaaxda waxay u taagan tahay tiro maangal ah
iaddii cos o = 0. Markaa

(1 + sina) (seco — tanaj) =

[ 1 sin ‘
= (1 + sina) | _— - —
L cos o cos o j
(1 — sina) | — sina
= (1 4 sinaj i———»—-—~—| e — R
| cos a J CoS o
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cos? a
= midaal &
CcoS o

@

2 (14 sina) (seco — tana) = cos a, haddii cos a=C
Layli:

U tibaax mid kasta oo soo socota tibaax fansaar ke-
liva oo tirignoometeri.

sin ®
1)

cos &

cos’ u
2)

sin*u

3) 1+ tan’B
4y 1 —cos’¢
5y 1 —sin*®
6) 1 —csc’®
7) tan® sec® cos®
&) c3¢B sin® cot ®

3) sin?® + cos’® + tan’ @
10) cos’ e + sin*a + cot’ @
11) csct ¢ — cot’ ¢ + tan’ $
12) . tana cota — cos’a

(sin? B + cos’B) (sec’B — tan® B)
13) -

tan B

sin ® (csc? ® — cot’ @)

i4)

cos ® sec @
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Ve ® — 1
VescZ® — 1
Vi—sin’®
ViFitan’'e

Laylisyada 17 — 20, u tibaax fansaarrada Sayn ama
Kosayn oo keliya, dabadeedna fududee.

Cos o. — Sec o
17)

15)

16)

ne — sina.l

ta
+ costa tan’a
tan o

sec o

cos ¢

18) (tan ¢ + sin ¢) (1 —cos ¢) +
, , csc ¢

cot’B + 1 cot? B sec’B — 1] -
19) i

csc B csc B cot? B sinB
, . esc oy o
20) sin y sec y |cosy + | + (cscy + secy)
sec’y

-

CADDEYNTA MIDAALLADA

Mararka gaarkood, waxan caddeyn karnaa in isleeg
tirignoometeri ay tahay midaal tirignoometeri, innagoo la
kaashanayna astaamaha tirooyinka. maangalka ah iyo
midaallo doorrada. :

Tusaale 1:
Caddee midaall_{an:
' 1 1
2esCP® = +
1+ cos® 1 —cos®
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Caddevu

U fiirso in ?1 E egta layna siiyey ay micnoc leedahay
haddii i iye hadgii t;aaih oo 1 =+ cos @ = 0, isla markaa
sin @ » ¢ (waa ‘Z}

1. Qaade dhinaca midig ee isleegta, ta.,
1 i
+
14 cos® i —cos®
i i
E e —
S B 3 -—
1+ ¢cosd I — CO8 ®

Laakiin 1 — co8*® = s5in* @  Midsal 6.

i i 2
a“- “i- =
I 4+ cos @& b CO8 & Sirc &
Byl
P4



Mar haddii tallaabooyinka dhinaca midig lagu saan-
gaaday ayna keenin xannibaad cusub, midaaika waxa la
caddeeyay inuu sax yahay.

Tusaalie 2:
sin ® 1+cosd®

Caddee in , =
1 —cos © sin &

Caddeyn :

1. Dhinacaad doonto gaado, ka dhig ka bidixdaba

sin ©
oo ah ——-

-+

i — cos @

Sarreeyaha iyo hoocseeya-

3y

haba waxad ku dhufataa {1 + cos®) oo &h
sarreeva dhinaca roidig. (o8 ® = —1)

sin @ sin & (1 + cos @)

—c0s® {1 —cos®) {1+ cosB}

sin® (1 + cos @)

1 — c0s° @

sin® {1 + cos @)

sin‘ ®
waayc 1 — cos’ @ = sin’ ®

I+ cos®
— {5in & = {)

H

sin @

Tallaabooyinku ma keeneen xannibaad cusub? Bal
aan eegno sin ® = 0. Haddii sin ® = 0, markaa @ = £



ama 180°, laakiin cos ® = 1 ama —1. Markaa waxa

maaqata sansaanqaadku uuna xannibaad keenin waayo
sin ® ‘

—— waxay malagelinaysaa in cos ® uuna noqon

1 —cos®

karayn 1 (waayo?). Markaa, mar haddii sansaangaad
uuna xannibaad cusub keenin, midaalka waa la cad-
deeyay.

sin © 14+ cos@®

®® e

i —cos® sin ©

Mararka qaarkood, waxa dhib yar in la sansaangaa-
do dhinac kasta ilaa la gaaro tibaaxo isle’eg.

Tusaale 3:

Caddee‘ in tan B + cot B = sec B csc B

Caddeyn :

Dhinaca bidix

sin B cos B -
TanB + cot B = +
. cos B sin B

sin’ B + cos?B

cos B sinB

1

cos B sinB.
Dhinaca midig

secB csc B =

cos B sin B
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1

cos B sinB

tanB + cot B = sec B csc B

Layli:
1) sin® cot® = cos ®
2) cosA tanA =sinA

3)

10)

1)

12)

13)

sin? e+ cos’ @

= Sec @
cos O
sinB — 1
=tanB — secB
cos B :

1 —sin® ccs ® tan ® = cos’ @

1 4+sin ®
=1+ csc®
sin &

sin A + cos A cot A = csc A

o -
1 —2sin*x = 2cos?x — ##¥y 2
TN

cos A (csc A — secA) = cot A —
1
csc @ (csc® + cot®) = o
‘ 1 —cos @
sin* B — cos’B = 2sin’B ~ 1§
tan*A — sec*A = 1 — 2sectA

sinB 4+ tan B
= tan B

1 4+ cos ®
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cos A
i4) secA 4+ tanA = —— 0 —
) 1 — sinA

15) {1 4+ ¢csc A} (1 — sinA) = cot A cos A
16) {(i1+tan ®-+sec 8)? = 2 (1+sec ®) (tan ®+sec 8)
sinB secB

17} {t + secB) (secB — 1} =
cos B csc B

» cseB cosB
18} {cseB — 1) (1 + cscB) = ,
: sec B sin P
sin A cos A sin A
19) —— = —(cot A cos A 4 csc A)

i + cos A i —cosA

sinA + cosA cosA —sinA
20) + =2 — 2sin’A sec A
secA +tanA secA —tanA

sec B secB 4+ 1
21) —_
1 —cosB sin’ B
tan A 1 —cosA
22) =
tan A -+ sin A sin® A
i 4+ secA i1 +cosA
23) + = 0
sec A — 1 cos A — 1

sec’ @ (14-csc ®) — tan ® (sec O +tan ®) — 1
24} - = 0
' esc ® (1 + sin®)
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tan A — sin A tan A sin A

25) =
tan A sin A tan A + sin A
csc A cot A
26) =
1 +secA 14+ cos A
csc B + cot B ,
27) — csc!B (1 + 2cos B + cos’ B)”

cscB — cot B

sinB +cosB — 1 cos B

28) =
sinB —cosB 4+ i sinB + 1

si® T + cos’ T

29)
i T + 2sinT cos T + cos’ T
1 ces T
sinT + cot T 1 +cotT
cos B — sinB 1
.310') ' - =
cos’ B — sin’ B tanB cos’B + 1
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CUTUB 1V
LEEBARB
ARAAR :

Xaddiyada fisikiska waxaynu u gaybin karnaa laba
jaad, kuwo leh laxaad keliya iyo kuwa leh laxaad iyo jiho.

Xaddiga lagu asteeyo laxaad keliya, ama laxaad iyo
summad, Aljebra waxaa lagu magacaabaa Feolwaa.
Haddaba cuf, armin, cufnaan waa foolwayo. Markaa
halbeegyada cabbirrada la cugto ama la doorto, tiro
maangal ahiba waxay u joogi ama u taagnaan, foolwaa,
00 middiidin u nogota ama u hoggaansanta xeerarka Al-
jeebrada hoose co dhan.

Xaddiga jiho iyo laxaad labadaba leh waxa lagu
magacaabaa Leeb: xoog, kaynaan, karaar ayaa tusaale
ahaan loo gqaadan karaa. Xariijin jihan (Jiho leh), wa-
xaynu uga gol leenahay ama u jeednaaba xarriijin jiho
loo doortay. Jihada waxa lagu asteeyaa ama lagu til-
maamaa, Fiiga madaxa leebka (eeg shaxanka taad).

—3
A
o= o il
B T
o
& .
- g 8

T

Shaxankan, B-da waxa la yiraa Bar bilowga T-dana
viraa Bar dhammaadka xarriijinta jihan.
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LEEB IYO BAR

Waxaynu xusuusanahay in ay R X R tahay Ururka
«Kaartis» oo guud ahaanna ka kooban lammaanayaal
horsan oo xubnahooda hore iyo kuwooda dambe yihiin
tiro maangal ah. Wazxaynu hore u garwaagsanahay in
lammaane kasta oo horsan oo tirada maangalka ahi uu
yahay kulan bar ku jirta sallax. Waxaynu niri lam-
maane horsan oo tirada maangalka ahiba waa leeb, laba
addimoole ah.

Hadday a iyo b tircoyin yihiin, waxa caado ah in
loo muujiyo ama loc taago barta (a,b), bar ahaan, laguna
magacaabo xarfaha waaweyn. (Eeg shaxanka 1.1).

t '
G (@ b)

b

't “@“ b)

—x

chovankacd. 2 ’$ Shaxanka: 1.1

Turjumad Joometeri ah ayaa loo sameyn karaa Lee-
babkii Aljebra ee lammaanayaasha horsan ahaa, waayo
lammaane horsan (a,b) o0 kasta waxa loo maddeeyaa
ama lagu soo soocaa xarriijin jihan ama leeb Joometeri
sh oo ka unkanta (bar bilowga ku leh) unugga, ku dham-
naatana (bar dhammaadka ku leh) bar sallaxa ku taal
0o ku beegan lammaanaha horsan ee (a,b). (Eeg sha-
xanka 1.2). Waxaynu ugu yeeri (0,0) leeb eber, oo loo
goro Q. '
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Layli 1.1

U jooji ama u taag leebabka soo socda bar iye leeb
joometari ah,

h) A= (3,4) kh) E = (0, 8)
i) ,C = (3, —2) r} G =0 —3)
x} D= (8 —5) s) H= {-5,0)

1.2 XYUBNAHA LEEBKA

Haddii aynu haysanno leeb joometeri QR sida ku
muujisan shaxanka 1.2.1, waxaynu sawiri karnaa sad-
dexgal qguman QRS, co ku beegan oo @S-du jiifto-BS-duna
iru gotonto.

Ja

T

& i)

A

05&)&@‘!&:5-2.& X

Dhererka QS waa «xubinta x» ee QR; a way togan
tahay haddii QR ay u fiigan tahay midigta, wayna taban
tahay, hadday u fiigan tahay bidizda. Sidaas oo kale
SR waa «xubinta —v, b» ee QR; b way togan tahay had-
dii QR ay u filgan tahay sare (kor) wayna taban tahay
hadday u fiigan tahay hoos. Waxa caddaan ah in xub-
naha la yagaan ama la ogyahay haddii leeb la yagaan
ama ia ogvahay: iye roggeeda oo ah laba xubnood (lam-
maanayaal xubno ah} waxay sugaan leeb. Hore waxay-
nu u gorfaynay in leebabku bar bilowga ku leeyihiin
unugga, markaa kulammada bar dhammaadku waxay
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le'eg yihiin xubnaha leebka. Haddaba leeb kasta oo sal-
lax ku jira waxa lagu sugaa tiro lammaane horsan (a,b).
Sjdaas oo kale leebab dulalaati yaallaa waxay leeyihiin
<addex xubnood; waxaana lagu sugaa saddexan horsan
(a, b, ¢), ama leeb saddex addimoole ah.

Cutubkan waxaynu ku shagayn Leebabka laba addi-
moodka ah, haddii kalese waa lagu sheegi.

Tusaale :

. Sug xubnaha leebabka soo socda:
D = (a,b). Xubnuhu waa a iyo b.
R = (8, —3). Xubnuhu waa 8 iyo —3.
S = (a,b,c). Xubnuhu waa a, b iyo c.

»QEEXO -
Eegga aynu isku dayno inaynu geexno leebabka aad-
dimo kasta ha lahaadee. -
Qeex 1:
Leeb waa teed kasta oo tiro ah, lehna hal dhinac u
tax ama hal joog u tax. '
Qormo Leeb

Waxaynu u qori doonnaa leebabkeenna sida leeb dhi-
nac u tax (a,b), (a, b, c) ama sida «leeb-joog-tax»
fa}, [a »
|b) [b . Wax weyn oo aynu ku kala soocnaa ma

c ,

jirto leeb-dhinac u tax, iyo leeb-joog u tax, hase ahaatee
waxa inoo fudud ama habboonba inaynu labada gormaba
adeegsanno ama gargaarsanno meelaha gaarkood. '

Leeb Eber
Q eex 2 '

_ Leebkii dhererkiisu eber yahay waxa la yiraa
" Leeb eber waxaana loo goraa 0. Waxay u dhigantaa
: 385 —



xarriijin jihan oo ka timid bar una socota, ama u jeedda '
bartaa (bartaa ayaa bar bilow iyo bar dhammaadba u ah).

Mar hadduu leeb eber ku beegan yahay bar wuxuu u
jeeraaran yahay jiho walba.

Leeb Halbeeg ah
Qeex 3:

Leebka laxaadkiisu (dhererkiisu yahay hal (kow)
waxa la yiraa Leeb-halbeeg ah. '

Isle’egkaanshaha Leebab
Qeex 4:

Laba leeb waxay isle’eg yihiin hadday isku laxaad
{dheerar) iyo isku jiho yihiin. Waxa kaloo dhihi karnaa.
haddii ay xubnaha isku beegani isle’eg yihiin, labada
ieebna way isle’eg yihiin.

Leebab Barbarro ah
Qeex 5:

Laba leeb Q iyo K waa barbarro, haddii ay isku ama
kala jiho yihiin. Ogow: 0 waa la barbarro leeb kasta,

24

- =

oh 1.2.2
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Layli t.2;

U taag leebabkan soo socda bar ama leeb loometeri
ah markaana sug xubnahooda.

1) B= (4,3) ;\;fn 15
B T = (2 1)

3 Jd =(—-3,2)

4) X = (-5, —4}

1.3.1 Isugeynia Leechabks,

Mar haddii leebab aanay ahayn tircovin, wadarta
laba leeb waa fikrad cusub, una baahan geex.

Geex :

Wadarta laba leeb waxa lagu g=exaa ud xisaa-
beedkan.

{(a,b) + (r,8) = {a+71, b + )
{a,e,u) + {d,r.s) = {a+d,e+7, u+s) Sad
dex aaddimae.

Haddaba laba leeb oo isku aaddimo ah, isugevqtocazi
waxaynu isugeynaa xubnas=oda isku beegan; {ani waxay
leedahay turjumad joometeri ah oo lama huraan ah sida
aynu Jﬁlgm muuiinay Shaxanka 1.3.1.

5{@1-@5#’31}

i e oot i o Ol D .t S el

1
GG ; R %‘
X C 5—:5 & g.—-jiu
- T o "t ShawonKa: 13
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- —a .
Qaado leebka R oo le’eg leebka G; saar bar bilow-
 geeda, bar dhammaadka leebka G, ku xir bar-dham-
maadka cusub ee R unugga kulammada dhidibyada.

Dhererka OW waa «c — xubinta x» €e Ga.
Dhererka WU waa «a — xubinta x» ee G;.
Haddaba, dhererka OU waa «OW + WU xubinta x» -

ee leeb OK. v '
OU=OW+WU=c+a=a+¢c

Sidaas oo kale, KU=b+d
Haddaba OK = OF + 0Q = G; + Gi.

OK = (a + ¢, b + d) isla sidaas QF = G; — Gy
markaas [a + (—c¢), b+ (—=d)] = (a—c¢, b—d).

Waxaynu ku soo gabagabayn karnaa wadarta leebab
. laba aaddimoole waa leeb labo aaddimoole ah. Tiro ka-
sta (a) 0o maangal ahi waxay leedahay ama u jirta ma-
diga (—a) oo tiro maangal ah, taasoo ah a +(—a) =0,
Haddaba, bal aynu u bixinno leebka (—a, —b) leeb A
Waxaynu caddeyn doonnaa in A + (—A) ay la mid tahay
(le’eg tahay) leeb eber. ’

Caddeyn :
- B
Xulo leeb A = (a.b) iyo leeb —A = (—a, —b)

g -

A+ (—=A) [a + (—a), b + (—Db)] Qeexda isugeyn-

(0, 0) wadarta tiro
maangal ah iyc
weydaarka isu
geynta waa (
(eber).

= 0 Qeexda leeb

: eber,

-
Sidaas oo kale, waxaynu caddeyn karaa in -—X + A =0
I1addii lagu siiyo (a,b) waxaan madmadow kaaga jirin
markaad fiiriso astaamaha tirada maangalka ah, in
1 —a, —b) ay madi tahay. Haddaba leeb kasta oo A; —-A
waa madi. Waxaynu ugu yeeri doonnda weydaarka isu-
geynta ee K
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Kala goynta Leebabka.

—

—

A — B waxay la mid tahay A + ('——B).

Leebab Isle’eg.

Leeb X = (a,b) iyo B = (g, d) way isle’eg yihiin
haddii iyo haddii qura oo a = ¢, b = d.

1.3.2 XEERARKA ISUGEYNTA LEEBABKA

1.

N

Ururka leebabka laba aaddimoole, wuu oodmaa
isugeynta. Hadday A iyo B yihiin leebab labo
aaddimoole A + B waa leeb laba aaddimoole ah.

Isug yqta leebabku way kala hormartaa

‘A¢B=B+A

3. Isugeynta leebabku way hormogashaa
(A+B) +L =&+ (B+0).

4, Waxaa jira leeb eber 0, kaasoo leebkii kasta
— —
AayA+0=nU'+A A.

5. Leeb kasta 00 A, waxa uu leeyahay ama u jira
leeb( A)kaasooA+( A) = (— A) +A——O

€. Leebabka A C D haddii C = D markaa
C + A= B +—A isla markaa haddii -

C+A D+AmarkaaC D.
Layli 1.3:

1)

Haddii lagu siiyo leebabka A = (-3, 1)

B=(—4, —2), C= (5 7)iyoD = (0, —8):
Raa_tii leebabka soo socda: _, ., _, _,
b A+B ) A+C, ) CrA nA+D
kh) B+C d)B+D 1) C+D )D C.

Jaantuus ku muujin (b). iyo (s).
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QYor weydaarka isugeynta ee leebabka A, B, C

iyo D ee masaiada koowaad.

4

Goot xiyoy

Laba leeb waxay isie’eg vihiin
nahoodu isle'‘eg yihiin.

si ay iabada leeg isu le’egkaadaan.

haddii xub-

Haddaba

X 4+ 2

—5

y—x=17
Markaa X+ 2= —5
X = —7
Dabadesd v — X = 3
y— (=7} =3

By { [ g 4 % [ A"
wio 43, 0y (22— 1, ¥+ 5)
r b g Y { < - oy
O =T By Xy
iy 4 —8) (x- 2y, 3x 4+ 4)
X} o{2e, ®m 4 3y); (~1. 1/4)
kny (0, v — %) (3% 4+ 2y, 5
W Lo Y
o, £}

4

ma isle’egkaan

ma isu nogon ki-



5) Raadi x-da mid kasta 00 kuwan soo socda ah, si
ay A,B,CiyoD u nogdoon weydaarrada isu-
geynta, sida ay u kala horreeyaan, ee A B C

iyo D ee weydiinta koowaad.
1.3.3 TARANTA LEEBABKA
- ¢3.3.1 Ku Dhufasho Foolwaa.

Marka aynu leebab ka hadlayno waxaynu u aqoon-
<anaanaa tirada maangalka ee caadiga ah foolwaa.
Hadda aynu geexno taranta ka soo baxa marka foolwaa
Jagu dhufto leeb. '

Qeex: Haddii (a,b) leeb yahay, K-na foolwaa ya-
hay, waxaynu u geexi taranta K (a, b) in ay nogoto leebka
{Ka, Kb).

Tusaale :
b) 2(1,—4) = (2,—8)
t)y —1(2,3) = (=2, —3)
i)~ c(2,3) = (2¢,3c)
X) ’(C,d) = (10‘,IU¢) = 0

Marka joometeri ahaan loo muujiyo arrintani waxay
<heegtaa, haddii m tahay tiro togan, jihada leebku isma
beddelo, hase yeeshee dhererka ayuunbaa lagu dhut-
taa m. Waxaynu ku fekeri karnaa in ku dhufasho fool-
waa ay kala jiiddo ama isku rooriso leeb. Hadday m
tahay tiro taban, waxay leebka ujeeddiisaa jihada tiisa ku
lid ah (ka horjeedda).

Tusaalooyin ku dhufaSho foolwaa ayaa ku muujisan
shaxannada 1.3.3, 1.3.3.1 iyc 1.3.3.2. -

Si tifaftiran -haddii aynu isugu duno intii aynu kor
ku soo sheegnay, waxaynu ka gaari doonnaa astaamaha

500 socda, hadday m foolwaa tahay, A tahay leeb:
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m = (,.mA waxay leebka A u roorisaa 0. (Leeb-
kii way ligday).

< m < 1, mA jihada madooriso, leebkase way
roorisaa. ;

m == 1 mA jihaadka iyo laxaadka leebka madooriso.
—1 <m< 0, mA jihada way doorlsaa leebkana
way roorisaa.

m = —1, jlhada way doorisaa, laxaadka leebkase
ma dooriso.

m> 1 leebka way kala jiidaa, jihadase ma dooriso.

m < —1 leebka way kala jiidaa, jihadana way doo-
risaa.

SJI: I3_3

Si'h '-3.3.2
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Astaamaha Aljebrada hoose ee ku dhufashada fool-
waa waxay ku jiraan aragtiinyada soo socda. Aragtiin-
vada, ¢ iyo d waa tirooyin maangal ah, A iyo B waa .
leebabka. B

1) 1A=2A

2) ¢ (d&) = (cd) R

7) c(;‘:+ );:CK+C§
4 (c+d) R = cA 4 dk
5) GA = ¢

6) (--c) 2= —cA

Waxaynu caddayn doonnaa Qaybta 3aad.
C(A+B) = Cl(a,a;) + (b, by)] Midaal gaar loojik
‘ = C(a; + b, a,+ b,) Qeexda isugeynta
‘ leebabka

[C (a; + by, ¢ (a; + by)] Qeexda ku dhu-
fashada leebab-
ka.

= (ca; + cby, ca, 4+ cb,) Astaanta kala
dhigga.

= (ca, ca,) + (Cbl,VCb2> Qeexda isugeynta
~ : laababka.

= C (a;, a;) + (b, b;) Qeexda ku dhufa-
shada foolwaa.

= CA + CB Midaal loojika.
Qaybaha kale layli ahaan baa ardayga loogu dhaafay.

Tusaale :

U qor leebabka soo socda saansaanka (a;, a,) oo ay
a; 1yo a, tircoyinka maangal ah yihiin.
b)) 5(0, 1) + (=2) (6, —3)
t) 2(—-1, =2) +€(=3,0) +0C(7, 1)
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Furfuris b:
(C 4+ (—12), 5 + €]
= (—12, 11)

Fuarfuris t:

1.3.3.2 Taran Dhexaad.

Hore waxaynu labadii leebba uga soo saaray mid sad-
dexaad oo aynu niri waa wadartooda.
nutixgelin doonnaa xisaab falka, ku aaddiya f oolwaa,

lammaanihii leebab ahba.
taran dhexaadkii leebabka.

Haddana waxay-

leeb waa tikrad kale oo in la geexo u baahan.

Foolwaaga waxa la yiraa
Taranka ka soo baxa laba
Run ahaan-

{1ina waxa jira saddex jaad, oo taran ah oo joogto ahaan

loo adeegto, hase ahaatee, halkan waxaynu ku falangeyi

taran dhexaadka oo keliva.

Geex

Taran dhexaadka laba leeb A: (a;, by) iyo B: (az, by)

waxa lagu geexaa in uu yahay foolwaaga a; a: + by b,.

Tarantan waxa lagu asteevaa bar, markaas

A.B = {a, b)) - (a by)

a;
Tusaale
b (3 —Z) - (1,4) = (3) (—=1) + (—=2)
t (5.2 - {1, 1) = (3} (1} 4+ (2) (1)
(=40 40,0 = (=4 (0) + (1) |
X (1,0) - (0, 1) = (1) (&) + (0) (1)



Taran dhexaadku wuxuu u hoggaansamaa Xxeerar-

iy A B=8B.% Sharciga kale hormarinta.
2) A A =0 Haddii iyo haddii qura 00 ay A =0
3 B (B+C) =4 -BE+A.C Sharciga kala

dhigga.
e e-;s

4) (KA} B = B JKA} = K{A -
Waxaynu caddayn doonaa gaybie 4aad.

5

MA, - B = Kla;a:) - (b, b)) midaal loojik.
= {Ka;, Ka;} - (by,b;) Qeexda ku dhufasha-

da foolwaa.
= Ka; b, + Kay by} @Qeexda taran dhexaadka.

= Kiab; + a; ;) Astaanta kala dhigga, isu-
geynta ee isku ghufasha-
da tirada maangalka ah.

e

= Kia; &) - (b, b)) Qeexda taran dhexaad-

KA - 5) Midaal loojik.

-
Isla markaana iK.k; B =B. (KA. Waayo mar

radday KA leeb ku nogotay geexda ku dhufashe foolwaa,
ee aynu ku xusnay cutubkan xubintiisa 1.3.3.1. marka la
cuskado sharciga ) kalg *z@mrﬂ"smm ee xeerks Taran dhe-

xaadka, (KA) - B = B . (KA}, Tusaale ahaan hadday:
—~ e . ":E' -
A= {31}, B = {2 —1}, K=12, rmarks



Sidaa awgeed, (KA)-B = B (KA) = 10. Qay-
baha kale ardayga ayaa layli ahaan loogu dhaafayaa.

Layli 1.3.1:

i. U gor mid kasta oo leebabka soo socda ka mid
ah saansaanka (a,,a;) 00 ay a; iyo a, yihiin tirooyin
maangal ah. : :

b) €(1,0) +4(=2,5)
) 1(=2,1) + 0 (6, —4)
) 8(1,—1) + 6 (4, —3)
) —2(7,11) + (5 (=3,6)

kh) 4 (=3, —1) + —5 (6,0) + 7 (8, =3)

t
J
X

2. Fududee mid kasta oo kuwan soo socda ka
mid ah.

a) 3 (a, —b) + 6 (2a,b)

e) ~2(a,0) — 5 (0,b)
i) -2(x+y, —4) —4(=2x, x—y)
0) —10(0,0) +2(x+y, x—Yy)
3. Waa maxay giimaha x iyo y si ay:
. ? ’
b) x(2,-3) +y(—1,0= (0, =3)
t) x(—4,—-8) +y(33) =1,5) .

4, Soo saar taran Qhexaadka

i) (2.1) - (1, -2)

i) (6, —2) - (—2,0)

i) (1,3) - (2, —4)

iv) (4, —1) - (=2, —1)

5. Caddee in A- B+¢) = A.B+A.C
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1.4 LAXAADKA LEEBABKA

Markii aynu barénaynay sida Leeb loo muujiyo Joo-
meteri ahaan, waxaynu u taagnay leebka xarriijin jihan.
Fiigda madax leebku wuxuu sheegayay jihada leebka:

dhererka xarriijintuna waxay u taagneyd laxaadka
leebka.

Saxanka 1.4 waxaynu ka aragnaa in aynu gargaar-
san karno, Aragtiinka «BITAAGORAS» si aynu u helno
r’hererka leebka. Dhererka leebka A: (a1, a,) waxa la-

gu asteeya | A | waana \/ a.’ + a;>. Haddii aynu u geex-

no Ax — xubinta x ee, A Ay — xubinta y ee A, waxaynu
arkaynaa in ja|? = Axt + 3

y | |
ﬁ \M)A‘D

-

P~
~

b=
r

I
r

Ax;: o)

Sh . Lo

Waxaynu qeexi karnaa dhererka leebka 1nnagoo
cuskanayna taran dhexaadka leebabka.

Qeex :

Dhererka leebka (a,b) waa xididka laba jibbaarka
taran dhexaadka (a,b) - (a,b) ee togan. Taasina waa

dhererka (a,b) = V(a,b) - (a,b) = Va + b'.
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Tusaale :

b) Dhererka (3,4) = V9 + 16 = V25 = 5

t) Dhererka (1,0} = vI+0= VT =1
i} Dhererka (0.0) = V0 4+ 0= V0 =0
N i ; o o=
x; Dhererka (3, —4) = V§ + 15 = V25 = 5 |

kh) Dhererka {(—3, —4) = V3 + 16 = V25 = 5

Laxaadka leebka aan bar bilowga ku lahayn unug-
ga, waxa loo helaa sidan s00 socota: ka dhig inay
Ry (x,.91) ve By (X, y;) yihiin laba barood (eeg sha-
xanka 1.4.1)

7s

g

Haddaba R} Rz = OR; — OR

Fegga, haddii aynu u gorno A = R, R, oo aynu
go'aankii horana waafajino, waxaynu heleynaa.

gAi - }R; Rzlz o AX4+Ay2
= {X, — x)? + (Y2——y1)2




Tani waa jidka fogaanta ee jometeriga «Saafans.
I.eebabka saddex-aaddimoole, taasi waxay nogotaa:

IRiR)| = Vix:— X))+ (y2—yi)2 + (W — wa)?

Layli 1.4:
1y (=7,0)
2) (4,—-V2)

3) (VF2, V5)

4) (3,-2) + (—3,—=2)

5) (1— VT, 1+ Y7

€ (4, VD) + (-3, —-V2)

7 (VI V3) — 3 (V5E, —V2)
) (2 - VE 3+ V2 + (—1+ VE 4 - V2)
) (1,2,2)

) (1,3, —4)

15 LEEBABKA BEEGALKA AH
EE KU JIRA SALLAX

Leeb kasta oo ku jira sallax waxa loo dhigi karaa
racayn toosan oo laba leeb. “Taasi waxay tahay in leeb
kasta oo (a,b) yahay wadarta taran dhexaad (1,0) iyo
i0,1). [ta,b)] = a(1,0) + b (0, 1}.

Ururka leebabka {(1,0), (0,1)} waxa la yiraa:
gundhiga G ee ururka leebabka ku jira, sallaxa.

L(O;!\ %--.--,,, (0. !o)

{o,") A




Ururka {(1,0), (&,1)} waxa la yiraa gundiga bee-
galka ee G. Leeb kasta oo ka mid ah kutirsanayaasha
ururkaa waxa loo yagaan Halbeeg Leeb, waayo laxaad-
kiisu waa 1, (kow). Waxaynu kan ku soo aragnay cu-
tubkan xubintiisa 1.4. Qormada beegalka ah ee gundhig- .

vada leebku waa (1,0) =1 iyo (0,1) = J. Markaa
(a,b) = ai + bj. Haddaba leeb kasta oo lagu siiyo waxa
lagu dhigi karaa gundhiyadaas leebabka. Tusaale ahaan

(4,2) = 4i + 2j. Bal haddaba aynu gargaarsanaba
gundhiyada beegalka ah.

Tusaale :

. R
X'=(a.b) -B= (c,d)
A+B = (atec b+d)

Gargaarsiga gundhiyada waa:

A = (a,b) = ai + bj

B = (c,d) =ci+dj

A+B=(a+ecb+d = (@a+c)i+ (b+di

+

1.6 TARAN DHEXAADKA KU JIRA SALLAXA

Waxaynu cutubkan xubintiisa 1.4 ku soo gaadanay
gundhigyada leebka ku jira sallaxa. Bal eegga aynu faa-
qidno taran dhexaadkooda.

i-i=(,0) - -(1,0) =14+0=1
T I=0D 01 =0+1=1
T7=0,0-01)=0+0=0

Haddaba waxaynu geexi in
’ s dieg T2
=L J)J-J=1iyoi-j=j-i
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Tusaale : ;
(ai + bj) - (ci + dj) = ac + bd.

Haddaba waxaynu joognaa heer aynu si dhab ah u sha-
raxno turjumadda Joometeriga ah ee taran dhexaadda.
Waxaynu naqaan haddii ay A = (a;,b,) - B = (a, b,)
inay‘,A~B = a;a, + by b, »

. Dhis (washir) saddexagalka OAB sida Shaxan 1.6
Kku tusan.

.‘I’

B(X, )

Haddaba cusko sharciga kosaynta ee

|AB|?> = |OA|* + |OB|*> —Zz|OA| |OB| Cos @.
Adeegashada jid fooganta ee cutubkan xubintiisa 1.5
waxaynu tani u gori karnaa: '
]AB|2 (X2 — X)2 + (y2 — y1)?
Xy — 2% X, 4 X2 + y2 — 21y, + yi
(x* + yd) + (% + v) - 2 (XX + Yiya)

|OA|* + |OB|* — 2 (OA - OB)

~ Haddaynu isle ‘egkaysiine labada tibaaxood ee |AB|?
waxaynu heli —2 (OA - OB) = —2 |OA| |OB| Cos @,
faasoo ah in A . B = |A| |B| Cos ®. Hawraar ahasn
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wax kaloo avnu oran karnaa 1 wren uiexaadka laba
leeb uu vahay taranta dhererkooda oo lagu dhuftay ko-
saynka xagal dhexaadka. Jidkan cusubi wuxuu ina sii-
yaa hab fudud oo habboon laguna heli karo xagasha u
dhexaysa laba leeb 0o aan ahayn leeb eberro, markaa
xubnaha leebabka la ggyz_ailay, taasina waa

A.B = |A] |B| Cos®

A.B :
—— = Cos 8.
|A| |B] :
) X1 X2+ 1 Y2
s CosoO® =

Vel 4+ y? Vx4 y7
Dheeho taranta |A] |B| Cos ® waa taran saddex

{iro oo maangal ah mar hadday |A| |B|Cos® ="
Oraahyadan soo socda ugu yaraan mid uunbaa run ah

|A| = 0; |B| = 0 ama Cos ® = 0, kol hadday A iyo B
ahayn leeb eber, Cos ® = 0, 0o 0<® < 180° dabadeeto
® = 90°. Hadday |A| = 0. A waa leeb eberka, weliba

hadday ré)Br — 0, B waa leeb eberka. Haddii aynu ku
heshiint® in leeb eberku ku gotomo leeb kasta, waxaynu
heli karnaa geexda soo socota.

Leebab isku gotoma

Deexid :

~

Laba leeb oo ah A iyo B way isku gotomaan, haddii
ivo haddii qura ah oo taran dhexaadka A - B ay ta-
hay eber.

Tusaale :

Ku raadi digriiga ugu dhow xagasha u dhexaysa
lammaankii leebab ahba. '

b. (2,1) iyo (3,6)
t. (~=1,2)iyo (2,1) .
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~Furfuris 1;

" b)

AB = (21). (3, 6)
= 6+ 6= 12
12 12
COS@ = pr— g
V5 V45 15
= 0.8000

Jo O = 36° waa digrii ugu dhow.

Furfuris 2.

t)

—

A.B = (=1,2) . (2, 1)
= —=242=0
4]
Cos® = - =
V5 V35
o.o = g‘OP

Laylis 1.6:

1)

P

.2)

3)

Raadi taran dhexaadka mid kasta oo _lamméan-
b) —2jiyo —3i

t) 5i— 5j iyo 3j -

i) 2i + 6 iyo —5i + 5

X) —3i— 4j iyo 3i + 4j

Soo saar Kosaynka xagasha u dhexaysa lam-
maanka leebabka ah ee weydiinta koowaad.

Leebabka soo socda lammaankeebaa isku qorma;
b) (3,1) iyo (—1,3)

t) (4,0) iyo (0,2)

i) (=5,-2) iyo (4, 10)

x) (0,0) iyo (6,3)

4) Caddey haddii [B~A|*= [A]°+|B|* in A1 B
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1.7 KU MIDIISIGA JOOMETERIGA

Mararka gqaarkood fikradda leebabka waxay ina
awood siiyaan caddeynta Aragtiino badan oo Joometeri
ah, sida kuwan ku jira tusaalooyinkan.

~Tusaale 1:

' Xarriiqda ma‘rta bar dhexaadka hal dhinac oo sad-
dexagal oo dhinaca labaadna barbarro laha, way kala
 badhaa dhinaca saddexaad.

Sh |-}

MN = 1, BC Ka timid Saddexagallo isu'eg, Eegga
~— . ~n

MN = 1% BA+A _ ’
e -— Ponet
%2 BC = ' BA+ AN

AN = ' (BC — BA)
_ 1, (BA + AC — BA) Haddaba N waa bar
‘ - bartanka AC.

= 1/2 AC -

— 324 —



Tusaalé 2:

Caddee: xaglogooyaasha barbarroole way 1s kala
baraan.

Caddeyn :
Ka dhig in M iyo N yihiin baro bartannada BJ iyo
X s1da ay u kala horreeyaan, dabadeeto:
T™ XS+ 1% JB = XJ + 1L (JX + XB)
= (XJ — 1 XJ) + % XB
= 1 (XJ + XB) = V¥ (XJ + JT)
= % XT. |
Haddaba XM = XN, marka M iyo N waa isdhuldhac.

Tusaale 3:

A Caddee: Xaglogooyaasha Qardhaasto way isku qo-
tomaan.

7~




Caddeyn :

BJ = BX + XJ
- TX = TJ 4+ JX =BX — XJ
BJ.TX = (BX + XJ) - (BX —XJ)
= |BX|* - BX - XJ + XJ - BX — |XJ|?
= |BX|? - |XJ|?
= § Mahadhada Qardhaasta (dhlbl(,y&du way
isle’eg yihiin).

Sidaa awgeed BJ = TX.

Layli 1.7:

Caddee:

1) Haddii xaglogooyaasha laydi ay isku gotomaan,
laydigu waa laba jibbaarrane.

2) Xarriigda isku xirta baro bartanka laba dhinac
oo saddexagal waa la barbarro dhinaca sadde-
xaad, waana dhererkeeda barkeed.

3) Haddii xaglogooyaasha Afargeesle uu midba
midka kale kala badho, afargeesluhu waa bar-
barroole. .

4) Dhexfurka salka saddexagal labaale, wuxuu ku
qotomaa salka.

n
~—

Dhexfurrada Saddexagal waxay ku kulmaan
bar taasoo dhexfur kasta Saddexgoysa.
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CUTUB V
TAXANEYAAL

Qaybtan waxaan ka baranaynaa fikrad xisaab ah oo
la yiraahdo Taxaneyaal, taasoo waxtar joogto ah u leh
furfurista habdhiska isle’egyada toosan. Taxaneyaalka
siyaale kale 0o badanna waa loogu shagaysan karaa:

Qeex :

Taxane waa teed laydi oo ka kooban m dhinactax
iyo n joogtax oo tirooyin maangal ah. Taxane waxaa
aalaaba lagu muujiyaa tibixda m X n (loo akhriyo «ma,
na») m waxay u taagan tahay inta dhinactax ee taxanu-
hu leeyahay, ninta joogtax ee taxanuhu leeyahay. Had-
dii m = n, taxanaha waxa la yiraahdaa Taxane Laba-
jibbaarane ah. Taxane waxa lagu dhex xiraa iaba bi-
lood ama laba sakal.

Tusaalooyinka so0 socdaa waa taxaneyaal:

{ b. Taxane 3-dhinactax 1-joogtax ah.
1) 3x1 A ‘
t) (24) t. Taxane 2-dhinactax 2-joogiax ah.
30) 2x2
J) (1 204) 1X4 j. Taxane i-dhinactax 4-joggtax ah.
x) (000 0] x. Taxane 2-dhinactax 4-joogtax ah.
»0' 000 j -

Taxamhn hal dhinactax keliya leh waxa la yiraa
Taxane dhinactax. Markuu hal jeogtax keliya leeyahay-
na waxaa la yiraa Taxaire joogtax. Kujirayaalka mid-
midka ah ee taxanuhu ka kooban yahay waxa la yiraa
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Kutirsanayaal. Taxanaha waxaa lagu magacaaba xaraf
weyn, sida B, T, J iwm. ama summadda Bmxn, taasoo .
“u taagnaan karta taxane kasta oo leh m-dhinactax iyo
n-joogtax. Hoos dhiga (muujiyaha) m X n wuxu u taa-
gan yahay aaddimaha ama heerka taxanaha. ,

Inta kutirsane ee taxanuhu leeyahay waxa lagu he-
laa m oo lagu dhuftay n. Haddaba, haddaan u nogonno
tusaalaha kor ku qoran, waxaan aragnaa in: taxanaha
(b) u leeyahay aaddimo ah 3 X 1; kan (t) 2 X 2; kan
(j) 1 X 4; kan (x) uu leeyahay 2 X 4 sidaas oo kale ta-
xanihii ah heerka m X n wuxuu ka kooban yahay taxane-
yaal -ah m-dhinactax iyo taxaneyaal ah n-joogtax.

Tusaale L

Qor taxenaha B,y;. Waa hubaal ni Byy; uu leeya-
hay 2 X 3 = 6 kutirsaneyaal. )

Furfuris :

Byys = [bib: b;] B waxay leedahay laba taxane dhi-
t,t, t;) nactax oo ah (b; b, bs) iyo (tit:ts)
iyo saddex taxane oo ah joogtax.

BRI

Si ballaaran taxaneyaalka waxa loogu isticmaalaa
..gga jebayto goridda sida tan soo socota oo kale:

 Tusaale: Shirkad baabur sameysaa waxay soo saartaa
basas, laandaroofarro iyo fatuurado oo casaan, madow
iyo buluug isugu jira. Waxan laga yaabaa in wakaalad
dalaal ahi ku muujiso baabuurtaa iibka ah tuse sida mid-
ka hoos ku qoran. Tusuhu waa taxane 3 X 3 ah. U fiir-
so in taxane kasta ee dhinactax ahi uu muujinaayo inta
baabuur ee isku jaadka-ah kalase midab ah.
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Basas Laanda- Fatuu-

roofar rado
Cas BT 30 4
Buluug- 20 25 15
Madow 8 ' 5 12

Haddii gqof doonayo in uu ogaado inta baabuur cas
iib ah, waxaa ku filan in uu isugeeyo kutirsanayaasha dhi-
nactaxa koowaad; kuwaasoo ah 16 + 30 + 4" = 50.

Waxaan taxane guud kutirsaneyaalkiisa u joojinaa
xaruuf yaryar; dhinactax walbana waxaan u gqaadannaa
xaraf gaar ah oo leh hoos dhig gura eo muujinaya joog-
taxa gaar ee kutirsanahaas ku jiro. (Fiiri tusaalahan
zaad) hase ahaatee, kutirsaneyaalka joogtax waan u gaa-
dan karnaa xaraf gaar ah co hoos dhiggiisu muujinayo
dhinactaxa laga helo. Labada dariigoba waxay keena-
vaan dhibaato haddii kutirsaneyaalka taxanaha laga he-
layaa ay farabataan, maxaa yeelay xuruuftaa naga ma-
dhan. Haddaba dariigo dhibaatadaa looga bixi karaa
waa innagoo kutirsaneyaalka taxanaha oo idil u gaadan-
na xaraf qura oo laba hoos dhig leh, hoos dhigga hore 00
muujinaaya dhinactaxa kutirsanahaasu ku jiro kan dam-
bena joogtaxa uu ku jiro.

Tusaale 2:
Taxanaha guud oo heerka 2 X 3 waxa loo gori karaa

jan an ?:1131I
laZI Ay azs,!

Tusaale 3:

Taxanaha guud oo heerka m x n waxa loo gori karaa

A\
[ a;; ap &iz....&n \
Az Axp G2 ....4m \
. /
Tt Amz dm3 - - A
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waxaana loo sco gaabiyaa (aij) markai = (0,1, 2,.m);
i = (1,2,3,...,n) imka waxaan tixgelineynaa eray-
bixinta taxaneyaalka.

Taxane madhan,

Haddii taxane kutirsaneyaalkiisu dhammaan yihiin,
eber, taxanaha waxaa la yiraa taxane madhan ama taxa-
ne eber, waxaana lagu asteeyaa 0 m X n.

Melmel Taxane.

Melmelka taxane B, loona goro B™ (u akhri «mel-
mel B») waxa weeye taxane cusub oo ka yimid, B oo dhi-
nactaxyadeeda iyo joogtaxyadeeca la isku beddelay.

Isle’ekaanshaha Taxaneyaal.

Laba taxane B iyo T oo isla aaddima ah waa isle’eg
yihiin haddii iyo haddii qura oo kutirsaneyaashoodu isku
beegari isle’eg yihiin.

Tusaale 4:

Haddii B =T, B= (b by b)), T =[]} J i)
ta

iLtl t3J Ldl d2 d3J

Markaa isle’ekaanshaha sco socdaa waa inuu jiraa:
by = j t = d,
b, = Ja t, = d,
by=j3 ty=d; .

- OGOW: ‘Sidey geexda sare sheegayso, laba taxane
1smale‘eka, haddii aanay isku aaddimo ahayn,
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I.'aYIi H

1) Sheeg aadditnaha taxaneyaalka soo socda.

b) (1 3 1 t) (1)
01 4 2J

2 4--1 4

i} [0 —-7) x) (12 345)
0 —7 01 —10 6)
0 —4

kh) (25}
138

2) Qor melmelka taxaneyaalka 1b - 1kh ee layli-
: ga laad.
3) Ka jawaab kuwa soo socda:

ka dhig B = 56 1 2
2340
i6—18 7

b) Sheeg kutirsaneyaalka dhinactaxa ugu
dambeeya.

t) Sheeg aaddimmada B.

i) Sheeg kutirsaneyaalka dhinactaxa labaad
iyo kuwa jocgtaxa ugu dambeeya.

x) Qor melmelka B.
4) Qor taxane madhan oo la aaddimo ah B.

5) * Soo saar x,y iyo w.

b o) (39

34] = (3 4]

t 3 8 0
SR
i) [y 11 (o1
43) = 14 3]
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x) (201] [20 1
wx y] =13 4 —1]
kh) (x 4 1] [y 4 1)
" 12 -6 0) =12y 0
d [(x 6 [21 y]
ly —8) = 61

ISUGEYN TAXANEYAAL

Wadarta laba taxane, B iyo T, oo isku aaddimo ah
waxa loo joojiyaa taxane qura, (B + T)m X n kaasoo
kujirihiisa dhinactax i-da iyo joogtaxa j-da yahay by + b;,
marka i = (1,2,3,..... ,m), j = (1,2,3,....,n).
Taasu waxay tahay in kutirsaneyaalka. Biyo T ee isku
heegan la isugeyay. Haddaba taxanaha soo baxaa waa

isugeynta B iyo T ee la doonayay.

Tusaale 3: R
Ka soo gaad B=(132); T=(405
0 4 3 6 1 2]
(B+T):p32]+40&
10 4 3} 612
;g1+43+0v2+5‘n= 537
l0+64+134+2) 655

U fiirso inay B iyo T isku aaddimo yihiin.

Wadarta Bn,n + (— Tmyn) waxaa la yiraa Faraga
By iyo T, waxaana loo qoraa Binyn — Tmya; markaan,
waa in kujirayaalka B, laga gooyaa kuwa Tonyn €@ ku
heegan,
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ASTAAMAHA ISUGEYNTA TAXANEYAAL

Haddii B, T iyo J ay yihiin taxanyaal heerka mXn,
marka:

1. (B + B).,. waa taxane leh kutirsaneyaal maan-
gal ah. Ocdanta isugeynta.

2. B+T) +J =B+ (T+J) Hormogelinta
» ‘ isugeynta.

3. Taxanaha O,4, Wwuxuu astaan u leeyahay, had-
dii Omyn loo geeyo taxane kasta B, in:
Bogn + Omgn = Omxn + Baxa = Buxa Asal ma-
, doorsha-
ha isu-
geynta.

4. Taxane kasta Bn waxaa ku beegan taxanaha
— Bnyn kaasoo leh astaan ah:

B+ (—B) = (—B) +B = 0 Isweydaarka
isugeynta.

Tabanaha taxanaha B. . waa taxanaha —B,. . kaa-
s00 kutirsaneyaalkiisu yihiin, tabanaha kutirsaneyaalka
B, . ee ku beegan.

Tusaale 6:

1) Haddii B= (b t], marka —B = [—b —t)
. S lid '

P
waayo
B+ (—B) = (bt} + (—b —t)
TR
— (b —b t —t] = {0 0}
j —j d —d] (oo

Guud ahaan, sida tirooyinka maangal marka taxana-
ha Bax. laga gooynayo taxanaha T.,., macnuhu waxa
weeye adoo —Bnygn 0 geeya Tmyn. Marka aynu ka ha-
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dlayno taxaneyaal, tira kasta oo maangal ah (sida r) wa-
xaan niraahnaa Foeolwaa. Taranka foolwaaga r ivo ta-
xane waxay la mid tahay iyadoo kujire kasta oo taxanaha
lagu dhufto foolwaaga r. Haddii B, ., uu taxane yahay,
markaa taranka B, ,iyor waa r - B, ..

; A
Tusaale 7:

r. by b)) = (rb, rby)
ltl tzJ lr tl r tzJ

SRR RS R

Lavli:

I. Hel taxane qura oo le‘eg kuwa sco socda:

1) (25 + (10
36 {37

2} [89) — (51
4 6/ (2 6]

3) (456 123
7811 -2i1018
222 b 4 5]

4 (1000 100 0)
0100 0160
D010 —4l0010
0001 0001

II. Isle’egyada sooc socda u furfur taxane door-
soome.

Tusaale 1:

(4r 4d] 20) Taxanaha la doonaayaa waa (3 4)

"[4b 4t) ;‘[(12 16
8
. (2 5!

.
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Furfuris :

12 4t = 16 4r =28 ad = 20

3 t=4 r =2 d=25

Marka laga shagaynayo furfurista layliyadan 090 kale,
ugu horrayn isle’egkeysil kujirayaalka isku beegan ec
labada taxane, dabadeed gabo wixii fal ah 00 loo baghan
yahay ilaa iyo inta taxanaha doorsoome uu le’egkaanayo
{axane kale.

Tusaale 2:

4 (b t} —2(i 8] = 5 (03] .
Ljd 2 3) 14 5)
1. Foolwaaga ku dhufo taxéne kasta: L
f4b 4t\ + (-2 0} = {0 15)
4j 4d) 1—4 —8 20 25)
2. U gee isweydaarka [—2 0) Dhinac kasta ee is-
| —4 —8] leegta.
(4b 4t]+ 2 0]+ 2 0] = (& 15) + (2 0)
|4j 4d —4 —8 [4‘ 8 20 25 |4 8)
[4Db -4t} 4+ (oo = (2 15
14j 4d o 0 |24+ 31]

%z U furfur b, t, j iyo d.
4gb =2 4t =15 4j = 24 4d = 31

1 15 -t 31
b=— t=— j=¢8 d=—
2 4 4
(1 15)
|— —I
2 4
Taxanaha la doonayey waa
|31
16 —|
| 4



1. (xy)+3 25 =4{ 23)
(whi (=34 {-45]

2 x yl —2{ 3 4‘5:3{_“5 5]
w h (-1 —2] | 8 10

5.0 (bt +3(0 —16)=-1{456
dr s 4 3 2] 789

1) (21 —2] +2(C10)
(4 0 —4) 13 ¢ 4]
2) (2 —24) +5(38 —-7)
3) (——1} ;’ 0)
3‘| + i Svl
L 4] -5
4) 3(104) + (940
5) [—1 =3 —4) —62 5
| 2 4 5[+ |-87 1]
|l 3 6 7 | 04 —5}

IV. Ku caddee tusaale. Haddii B; ; = T; .. Mar-
kaa, B3 3+Jg 3-‘=T3 3JrJ3 3.

OGOW: Astaamaha soo sccdaa waa qaar ka wmid
ah astaamaha Aljebra ee iskudhufashada foolwaa iyo
Taxane. Haddii B iyo T ay yihiin taxaneyaalka heerka
mxn ¢iyod ay tiro maangal yihiin.

Haddaba:

b) c¢B waa taxane mXxn ahn.
t) c¢(dB) = (cd) B

j) (c+d)B=cB+dB
x} ¢(B+T) =cB +cT
kh) iB = B

d) ©B =0

Astaamaha kor ku goran caddeyntooda layli u qaado
waa fudud yihiine.
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ISKU DHUFASHADA TAXANEYAASHA
Ka soo in ay shirkadi leedahay Fatuurado, Basas iyo
Xamuulgaadyo Siisowyo, kana soo gaad in midabkoodu
yihiin;

fatuurado basas xamuul-
gaadyo
Buluug 15 25 5
Casaan 10 10 15
Madow 20 5 10

Ka dhig in fogaanta celceliska ee baabuurkiiba maa- |
lintii gooyo tahay: buluug 30 Km.; cas 60 Km.; ma-
dow 75 Km.

Wadarta fogaaneed ee fatuuraduhu maalintii goo-
yaan waa:

30X 15 + 60 X 10 4+ 75 X 20 = 2550 Km.
tan basaskuna waa:

I X 25 + €0 X 10 + 75X 5 = 1725 Km.
iyo tan xamuulgaadayda oo ah '

X5 4+ 60X 15 + 75 X 10 = 1880 Km.

Shagadaas waxaa loo gaban karaa sidan:

(30 60 75) (15 25 5
10 16 15| = (2550 1725 1800)
20 5 10

Habkaas tixraaciisa waxaan ka ogaaneynaa in:

1. Taxanaha bidixdu yahay 1 X * kan midigtuna
yahay 3 X 3. Sida muugata iskudhufashada taxaneyaal
uma baahna aaddimo isle’eg. i

2. Tirada joogtaxyada ee taxanaha bidix waxay
le’eg tahay tirada dhinac u taxyada taxanaha midigta.
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7. Taranku wuxuu le’eg yahay inta dhinactax ee ta-
xanaha bidixdu leeyahay iyo inta joogtax ee kan midig-
tu leeyahay.

4. Sida la isugeynayo tarannada laga helay isku
dhufashada kutirsanayaalka dhinactax taxane iyo kutir-
saneyaalka ku beegan ee joogtaxa taxanaha kale, waxay
ina siinaysaa macne buuxa oo aynu u eegno taranka laba
taxane sida hoos ku muujisan.

[b t) [x S| '{bx + tw  bs +! ty)
jd] lwy) = ix+dw js+ dy]
jx + dw
s +dy

U fiirse: In kutirsanaha dhinactaxa labaad joog-
taxa koowaad ee taranka lagu helay isku dhufashada dhi-
nactaxa labaad ee taxanaha bidixda iyo joogtaxa koowaad
ee taxanaha midigta, dabadeedna la isugeyay. Ma arag-
ta sida kutirsanaha dhinactaxa 2aad ee taxanaha taranka
loo helay.

Tusaarfe 8:

)
I
J

Deris (baro) labadan tusaale ee isku dhufashada
taxanyaal.

(i3 —1) {1 . |
2l = (114324 (=1)-3) = (4)
13 |

Tusaale 1:

Ka dhlg in B, ; = [bl bz], T, . = []1 ]9]
Lt te] ldi de]

{BT)z 2 = [bl bz], [Jl Jz} = (bljl + b.d: bij. + bzdz],
Lt t,) di de tr + td tije + tud:]
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Tusaale 2:

Haddii = { 1 3]. T= [—3 2] , markaa
-21 41
(BT) = 13)-(-32)
=21 [ 41
=[ 1-(=3)+3-4 1.2+3.1)
l(=2) (=3) +1-4 =2.2+1.1]
=13 5}
10 —3
Laakiinse (TB) = (-3 2 13
| 4 1} {—2 1}
= [—3+ (—4) —9 + 2)
4+ (-=2) 12+1]
= (-7 =7
{ 2 13}

Sidaas daraadeed tusaalahani wuxuu caddeynayaa
in isku dhufashada taxanyaal aanay, guud ahaan, kala
hormarin. Bal aynu u diyaar nogonno geexda isku dhu-
fashada taxanayaal. '

Qeexid ;

Ka dhig B in ay tahay taxane mx p ah, T taxane pxn
ah, markaa taranka BT wuxuu ku geexan yahay in uu ya-
hay taxanaha C oo ah mxn. Kaasoo kutirsaneyaashiisa
chinactaxa i-aad iyo joogtaxa j-aad lagu helay isku dhu-
fashada kutirsaneyaalka dhinactaxa i-aad ee B iyo joog-
taxa j-aad ee T-deedna tarannadaas la isugeyay.

Summad ahaan haddii B = (bij)m ,, T = (tij), a
markaa BT = (cij)m ,, meesha Cij = X by ty

OGOW: In labada taxane ee la isku dhufanayaa ay
vihiin: tirada kutirsaneyaal dhinactax kasta ee taxanaha
hore waxay le'eg tahay tirada kutirsaneyaal joogtaxa
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taxanaha labaad. Taasi waa haddii taxanaha bidix yahay
mXxn, kan midig waa inuu nogdaa taxane nXp, markaa-
na tarankoodu waa taxane m X p ah.

Taxane labajibbaarrane oo xaglogooyihiisa doorka
hi min bidix sare ilaa midig hoose marayo kutirsaneyaal
wada kow ah, oo kutirsaneyaasha kale oo dhammi wada
cber yihiin waxaa la yiraa Taxane midaal. Inta badan-
na waxaa loo joojiyaa 1. Waad caddeyn kartaa in taxa-

neyaalka midaal, {1 O (100
0 1} iyo |0 1 0| yihiin asal
gec1

madoorsheyaalka isku dhufashada ee ururka taxaneyaal-
ka 2 X 2 iyo 3 X 3 sidey u kala horreeyaan.

Tusaale :
[1 AO] [bt] = [b+.0 t+0-] = [b t)
c1) lid) (o+j o+d=15d
Sidaas oo kale :
(teo) (bti] (bti)
[0‘10 d ks =tdks’
0C1) lcgf cgf
Ururka tirada maangal, haddii bt = ¢, markaa

b = ¢ ama t = {, laakiin taranka

3953760

Sidaa daraadeed, haddii B iyo T ay taxaneyaal yihiin
markaa. BT = 0 ma malagalinaysoin B = Cama T = C.
Hase yeeshee sharciga hormogelinta (BT) J = B (TJ)
taxaneyaalku waa jiraa, sidoo kale sharciga kala dhigga
taxaneyaalku waa jiraa

BT + BJ = B(T—'}-J),(B-{-:-”J = BJ +TJ



Layli H
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Tus in BT + BJ = B (T + J). Sidoo kale tus in.
B(T +J) = (T + J) B. Maxay xaaladda hore u jir-
taa tan dambena ayna u jirin,

12. Haddii B = (4 1] T = (2 —-1] ,

w 2 7 4
tus in BT = _I
13. Haddii B = ['0‘ 2 T= (40
13 1 31
tus in (B — T)? = B> — 2BT + T2

SUGAHA FANSAAR

Isle'egta taxane (by by) x = [t)) waxay u dhigan-
'-bn bzzJ y = ltzJ

taa habdhiska toosan by x 4+ bpy =t
byx + byy =+t

Haddaynu u furfurno isle egta X 1yo y waxaynnu
heleynaa
b22 t1 - b12 tZ bll tz - b21 tl

X = , Yy =
bll b22 - blZ bZl bll b22 - blz b21

Sidaa daraadeed, waxaynnu isla baahayn karnaa tira-
da maangal ee ah by b, — by, by iyo Taxanaha (by; by).

21 b22
Qeex :

Sugaha taxanaha B, , = (by by;] 0o loo qoro |B|

lbu b}
waa tiro maangal ah oo lagu helo:
(by by
| = by by — by 2. Tirada |B| waxaa la yi-
lbzx bzzJ
- raa Suge.
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Sidaynnu dib u arki doono, tiradaasi waxay sugtaa in
taxane weydaar leeyahay iyo in kale.

Tusaale :

Sheeg sugaha taxanaha B = (31 1
| 4 6

Furfuris :

Waxaad isticmaali kartaa summadda & (B) oo u taa-

gan sugaha taxanaha B waxaa kalood isticmaali kar-
taa |B|.

(B) = (3 1)
46/ =36—4-1=18 —4 = 14,

Taxane kastoo leh aaddimo labajibbaar ah wuxuu

leeyahay Suge. Kujirayaalka sugaha waxaa la yiraa

kutirsanayaal, inta kutirsane ee ku jirta dhinactaxa ama
Joogtaxa waxaa la yiraa Heerka sugaha.

Tusaale :

Aynnu tixgelinno taxane labajibbaar oo heerkiisu

[by t1 ji)
vahay 3. Ka dhig B = |b, t, j.| Hel sugaha taxanaha.
lbs ts J3J
Furfuris :
Ibl t1 Jll
8 (B) = lBl = |b; t. Jo = bytyjs + batsis +'b3t1j2 — bityjs
bs ts Js| — bitsjz — bstaji.

Waxan aragnaa in wadarta isugeynta tarannada kor
ku yaal ay inna siinayaan ratibaad kastoo suuragal ah oo
muujiyaasha (hoos qorrada) b,tiyo j ay isu raaci ka-
raan. Habkani wuxuu u baahan yahay aqoon racayn oo
zan dhib yarayn. Hase yeeshee waxa jira hab ka fudud
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- 00 uu soo saaray xisaab yahanka la yiraa Sarrus. Hab-
kaa oo tifaftiranina waa kan hoos ku qoran.

1. Guuri taxanaha lagu sii- b, t: i b
yay, joogtaxa ugu dambeeya midig- b, t, j, b, t,
tiisa mar labaad, ku qor labada by t3 js by t,
Joogtaxa ee ugu horreeya, taxana-
ha, say isugu xigaan.

2. Imika isku dhufo kujira- b, tv i by
vaalka saddexda ah ee xagalgooye b, t, j b, t,
kasta oo bidix sare ka socdaa ma- by t5 j; by t
rayo. Markan, tarannada la helay
waa saddexda ugu horreeya sugaha
ee dhammaan togan.

3. Sidoo kale, isku dhufo sad- b, tt ji b
dexda kujire ee xagalgooye kastoo b, t, 2 b t,
midig sare ka socdaa marayo, taran b, t, j; b, t,
kastana ka dhig tabane. Saddex-
daa tibxood waa kuwa ugu dam-
beeya sugaha.

Tusaale :
12 3) |
Hel sugaha taxanaha |—2 1 4 adoo isticmaa-
3 0 —2) laya habka «Sar-
rus»,

12 3 1 2 3 1 2

|B| = |-21 4/ 6(B) = —2 1 4 -2 1

30 --2 I 0 =2 3 0

6(B) = 1-1-(=2) +2-4-34+3-(-2)-9
—2:(=2)(=2) —1-4-0—-3-1-3
=—24+244+0(-8) +0(-9) = 5,

5
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‘Layliyo :

Hel §(B). Haddii B tahay taxanaha layli kasta.
1. (1 2) 2. (=2 4] 2. [ 6 —2)

13 4) | —3 6] -1 1)
6. (=53 7. [ 12 3

| 6 4) —1 6 -3

8

50 —¢) [8 ~2 —5)
g. |og —2| 9. |3 —3 —¢]

51 ¢ 1 —4 8]

32 1)
10. 410

111

Haddii B iyo T ay yihiin taxanayaal 2x 2 ah, «a» ay
tahay foolwaa:

11. Tus in §(aB) = a? X (B)

1z. Tus in §(B™) = (B)

13. Tus in §(BT) = 6(B) X 6(T)

14. Tus in §(B — B) = §(B™ — B)

OGOW: Haddii sugaha taxane labajibbaar ahi ya-

hay eber, taxanaha waxaa la yiraa Kaaliyaale, markaas-
na taxanuhu ma laha weydaar.

‘ WEYDAARKA TAXANE

Markaan u nogonno ururka tirooyinka maangal, wa-
xaynnu ognahay in haddii taranka laba tiro oo maangal
&h yahay asal madoorshe 1, markaa labadaa tiro ee maan-
galka ahi waa weydaarro isku dhufasho, taas oo ah had-

|
dii bt = 1 markaa b =1 ' = —. Run ahaan, haddii
t .
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taranka laba taxane BiyoT yahay 1 (ta. B-T = 1)
markaa B iyo T waa weydaarro, sida caadiga ahna B wa-
xa loo qoraa T-'. Su’aasha aan laga fursaneyni waxa
weeve sidee baynu u heli karnaa T-'? Dhanka taxane-
vaalka 2 x 2 ah, jawaabta su’aashani aad bay u sahlan
tahay.

Ka soo gaad:

B=(bt) B'=(uw) markaa B-B! = 1.
lid x v
Taasi waa
Mt)] ([uw] =110 {bu+tx bw+ty]
lid xy) (o1t} lju+dx jw+dy
= (10
lo 1

Isle’egtan ugu dambeysya waa run haddii iYo haddii
qura:

bu+tx =1 bw+ty = 0
ju4+dx = ¢ iw+dy = 1
hishardi haddii bd — jt = C. Waa maxay sababtu?

Waynu u furfuri karnaa isle'egyadan wada jira u, x
iyo w, y siday isugu xigaan. Waxaynnu heleeynaa

d —t
U= —— W= ————
bd — jt bd — jt
X=— Y=o
bd — jt bd — jt

Mar haddii hooseeye kastaa yahay |B|, |B| = 0

1 [ d—t)
B! = TI—S—|_ |l J|. Markaa, waxaynu gaari karnaa
—j b
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intaxane kastoo 2 X 2 ahi wuxu leeyahay weeydaar had-
daar haddii aan sugahiisu eber ahayn. Isle’egtu waxay
inoo sheegysaa sida loo doono B-! 00 ah: in la isku bed-
belayo biyod,iyoin jiyot tabanno laga dhigo, markaa-

1
na taxanaha soo baxa lagu dhufanayo ——

|B|
Tusaale :
Haddii B = (3 2], hel B!
4 6]
Furfuris :
|IB| = |32 =18 —2=210
14 6]
B! = l/lBI d —t
—j b
B! = 1/10 ( 6 =2] = [ ©/10 —2/10»]
—4 3 —4/10  3/10

Markaad hesho weydaarka taxane kasta oo 2 X 2
ah, hubso in haddii weydaarradaa la isku dhufto ay ku
<iinayaan taxane-midaal, I, ama taxane asal madoorshe
isku dhufasho. Taxane-labajibbaar kasta ee heerka
n>2 ahi waa leeyahay weydaar haddaan suguhiisu eber
ahayn, laakiin habka loo helayaa isweydaarka uma dhib
yara sida ka taxanaha 2 X 2 ah. Hase yeeshee hab loo
helaa waa jiraa. Taxanihii isweydaar leh waxaa la
yiraa Weydaarle.

Tusaale :

Haddii B iyo T ay yihiin taxaneyaal weydaarley ah,
caddee in (BT) ! = T-'B™.

Caddeyn :

Mar haddii Biyo T yihiin weeydaarley BB~ = I,
TT'=1
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Taranka BT (T-!'B-!) = B (TT!'B~') Hormogelinta is-
ku dhufashada
(IB-!) Astaanta weeydaarka.

B! Astaanta midaal.
Astaanta weeydaarka.

TS|

B

B

I
Mar haddii BT (T-!'B-!) = I, BT waa weeydaarka

T-'B™ ama (BT)~' = T'B-.,

Layli:

Soo saar weydaarka taxane kasta. Haddii aan taxa-
nuhu weydaarle ahayn, sheeg sababta.

1. (24 2 (19 3 [ 9 2

|6 1) | —4 2] |—1 —3]
4, (1 4) 5. (8 —3) 6. [0 1)
l@ -2 |4 -1 |1 ¢
7. (1) 8. [0 Q) 9. (4 6)
Lu 1) o o) 5 7
10. (=1 —=2) 11. (38 120 [ & 0)
|—4 €] 9 1) -3 o)

U furfur isle’egyada lagu siiyay B.

Tusaale :

Furfuris :

1) Hel ‘weeydaarka (1 3) . Sugeheedu waa — 10C.

14 2)
(13 =1/=10( 2 =3)
14 2] -4 1]

Il

(—2/10  3/10)
| 4/10 —1/10)
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2) Bidixda kaga dhufo weeydaarka, dhinac kastaa
isle’egta:

(—2/10  3/10) (1 3] B = (—2/10  3/10) (2 5
| 4/10 —1/12) |4 2] | 4/10 —1/10) |3 4]

(1 6] B = (5/10 2/10) = (1/2 1/5]
o 1) |5/10 16/10)  (1/2 &/5}

S. B = (1/2 1/5]
\1/2 8/5)

13. (1 4] B = (4 6)
|3 6] 5 7)
14. {—2 3‘} B = (8 2]
15 11 —2)

15. (0 4] B = (3 2)
5 2] 5 6

16. (4 —3) B = [—1/2 2]
4 2J L ¢ 1)

17. (7 31 B = {1 —5)

1 6 2 8]
18. (1t —1] B = (=5 4)
1 5J | 13)
5. (53] B+ [12]=(51]
12 €] 34 32
20. 231 B + (1 3] = 4 5
e+ =6 :
>1. HaddiiBX + T = J, X utibaax B, TiyoJ.
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' FURFURISTA HABDHISYADA
ISLE'EGTA TOOSAN

bix + tiy = Ji
Tixgeli habdhiska
bx + ty = J:
Haddii aynn u ka dhigno B = (b, t;), T = [x],
' Lbz t, LYJ
I = (i
LJ2)

Markaa habdhiska sare wuxuu u dhigma taxanaha

"B-T=1J ta (b t] [x] = (i)
bz ) ly) i)

furfuristuna tahay

x| = (b ;)" (i) = 1/|B] t, —t Ji
y) lbz t,) - ‘ljz] (L“‘bz bn} Bz}

Taxanaha (b, t,] waxaa la yiraa Taxane weheliyeyaal.

(b: t,)
Tusaale :
Furfur 2x + 5y = 6
= —10

3x — 2y
‘Furfuris :

Saansaanka taxane ee habdhisku waa
(2 5] [x] = 6] Taas daraadeed

5 -2 vl (-1
X|=1(2 5" [ o
v 5 o-21 (=1
SN
oo



La y 1 i :

) Raadi ururka furfurista ee habdhisyada lagu siivay
adoo isticmaalaya taxanayaal. Haddij aanu habdhisku
lahayn, furfuris, sheeg sababta.

1. 3x+2y = 4 €. FX - 2v = 4
5+ 3y =0 X — y=1
2. X4+, y=4 7. X— y=4
2X -2y = 3 2X — 4y = —1
3. 4x — y =0 8. 3Xx + 3y = 1
2X + 3y = & 4 — y = 2
4., 6X — 3y = 1 910x+ y =5
X -2y =2 - X— y=4
5. 5x + 3y =3 10, 4x + 4y = 4
X — y=1 X+ y= —4

| YARYAAL U KALA BIXINTA SUGAYAAL

Habkii aynnu ku isticmaaleynay kala bixinta suga-
yaal waa ku galafsan tahay sugeyaalka heer sare ah,
hase yeeshee, waxaa jirta hab kale oo la yiraa: Yaryaal
u kala bixinta. Kaasoo lagu isticmaali karo suge kasta
00 heer kasta .ah. Yaraha kutirsane waa sugaha soo ba-
xaya marka la reebo dhinactaxa iyo joogtaxa kutirsana-
kaasu kaga jiro sugaha lagu siiyay. Haddaba yaraha ku-

tirsanaha 2 ee ku jira |2 3 4
1 -1 —2| waa |—1 —3 ,
0 5 —3| 5 —3

—3 yarihiisuna waa [2 3] . Sheeg yaraha 17
It —1]

Qiimaha suge heerka saddexaad ah, sidii hore loogu
qeexay waxaa loo sii qori karaa sidan:

b, t, Jll

b, t, le = bxtz.j; — bitsj, + tibjs — tibsj, + jlbzt«_
b; t; j;

— hibst,.
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Haddii aynnu isir wadaag u raadinno tirooyinka sare
waxaynnu heli

bi (tds — tj2) + ti (bajs — bsja) + i (bats — bsty)

Haddaba tibaaxaha bilaha ku jiraa waa yarayaalka
by, t; iyo j, sidey u kala horreeyaan. Haddii yarayaalkaa
aynnu u joojinno, B,, T, iyo J, waxaynnu heleynaa in

Ibl t, J1|
by t; 32| = biB + t,T, + T
, lbs ts Js'

Sidaa daraadeed tibaaxda midigta taalli waa yara-
vaal u kala bixinta sugaha ee loo eegay dhinactaxa 1aad.
Guud ahaan, suge yarayaal waan u kala bixin karnaa
kaddii aynnu gaadanno dhinactaxa kasta ama joogtaxa
kasta; habka loo shageynayaan waxay ku kooban tahay
Xeerka soo socda:

Isku dhufasho kutirsane kasta ee dhinactax
ama joogtax aad dooratay iyo yarahiisa. Ku dhu-
fo taran kasta 1 ama —1 adoo u eegaya siday wa-
darta tirada dhinactax iyo joogtax ee kutirsanuhu
u kala yahay dhaban ama Kisi. Ugu dambeyn
isugee tarannada.

Tusaale :
i23 —ll
U kala bixi [4 2 —3| yarayaalka joogtaxa Koo-
50 2]

waad.
Furfuris :

Haddii aynnu raacno xeerka kor ku goran waxaan
heleynaa:

123 —1]
|42 3] = (+1)2]23] 4+ (=1)4]3 —1
[50 2 [0 2| [0 2]
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+ (+1) 5|3 —1]
12 3|
= 2(4) — 4(6) + 5(11)
= 8 - 24 + 55 = 3¢

Guud ahaan, habka loo kala bixinaye sugayaal, waa
sida so0o socota:

Tixgeli Taxane 4 % 4 sida

¥

(%1 & dx]

= 1D, t; J) dyj

!bs bty 3 daﬁ
bt ds Al

Haddaba yarayaalka |B| ee loo eegay dhinactaxa
laad waa :

\tz jz dz . {lbz tz dzi
Bl = ‘t3' j3 d3 jwz - %bs ts _ds

ts jo ds o §b4 ty da

le jZ d2 ’ j\bz tz dz
T = |bs j; d; ' Dy = b t; dy .

b, §i ds b, t, d,
Markaa waxaan u qeexna in

!B! = b]B] + t1T1 + ng; + ngg, oot

OGOW in B, T, J, iye Dy ay isu egyihiin waxaynnu
varayaal ugu geexnay sugayaalka heer saddexaad. Si-
daa daraadeed waxaan aragnaa in ay yihiin yarayaalku
- sugaha heerka afraad oo loo eegay dhinactaxa laad.
" Haddii sugaha lagu kala bixin lahaa dhinactax kale ama
joogtax kale, giimaha sugahu ma beddelmo,

Yare kasta ee sugahu waa suge heerka 3aad ah, laa-
kiin haddii naftiisa la yareyaal kala bixiyo waa loc gaabin
laraa suge heerka Zaad ah. Haddaba suge heerka 4aad
ahna waa loo gaabin karaa suge heerka Zaadah. Sidoo
kale ha ka shakiyin in suge heerka 5aad ah lagu geexi
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karo suge heerka 4aad ah, sugihii heer taad ahna waa
lagu geexi karaa suge heer ZSaad ah, sidaas hadday ku
socoto, sugihii heer n-aad ahna waa lagu geexi karaa su-

ge heer 2aad ah!!
Tusaale :

arayaalka dhi-

Ku kala bixi sugaha
axtaxa laad. -

B <

|B| = bBi + tTi + jui + dDy, |

_ 1210 3|
|Bl = 1425 1]
]'63-4 5l
106G 2
125 1] |4 5 1}
|IB| = (+1)2{3 4 5& + (—1) (1) |6 4 5]
o0 2 i0 2|
|4 2 1] 14 2 5]
+ (+1) 0635+ (—1) (3) |6 3 4]
1 0 2] |1 0 O}
l’ ) .
| 145 |3 5] 13 4] [ |4 5]
= 2? —5i LR —144]
02 o 2| |0 0O L |0 2]
L.
& 5 |6 4] [ |3 4]
—5 +1| ‘+ ~344] | =2
i1 2 10| | o o}
]
6 4 6 3|
w70
Il G il 0’ L
J
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—2 —1 —5]
g. 4 —3 3|
| & 0o 8]

—~18 —6
—-31 7
6 ‘n. .
—4 —1

0. | 4 ©
4 O

Ko}

4
8
4
1 .

U furfur isle’egyadan doorsoomaha:

2 42
11. x 34| =2
| -1 -2 3
Cx3 2]
. 12. R 4 '6‘ '01' — :Dl.
15 4 x|
Qiime : .
4 6 — l ,
13 30 8|
50 -3
11 4 2
34 —16
14. =25 =22
52 -3 0
12 14
1. -2 —1 4
15. -1 —3 -2 3
V 7 2 -—-11
0 1 -2¢%

ASTAAMAHA SUGAYAAL
Sugayaalku waxay leeyihiin.astaamd, kuwaasoo ina-
ga caawiya xagga fududaynta kala bixintooda. Buug-
gan, astaamaha’ oo idili waxay ku tusaalaysan yihiin su-
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gayaal heerka 3aad ah, hase yeeshee astaamuhu waa ku
run suge heer kasta ah.

Astaamaha buuggan lagu caddeyn maayo.

Astaan 1. Haddii laba kasta oo dhinactax ama joog-
tax suge 1a isku beddelo, marka sugaha soo baxayaa waa
tabanaha sugihii hore.

Tusaale :
- 1 23] A .
Bl = [4 02/ =-2-44+12=5
1312
|4 G 2
IB| = |123]=44+0-10=—6
312 _

Astaan 2. Haddii laba dhinactax ama laba joogtax
suge ay isle’'eg yihiin, markaa suguhu waa eber.

Tusaale :

1

4] .
4; = —6+30—-24=0
TE |

N NN

‘ 1
IB‘ = II

|4
Astaan 3, Haddii dhinactaxyada iyo joogtaxyada

suge oo idil la isugu beddelo si horsan, sugaha soo baxa-
vaa wuxuu la mid yahay Kkii hore.

'l‘usaale:
123' :
IB| = 1402 =6,
31 2]
Jiyo o
11 4 3’-
Bl = {201l =6
322
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Astagn 4. ﬁad@n kutirsanevaalka hal dhinactax
ama hal joograx ee suge lagu dhufto tiro maangal K, su-
gaha s00 baxayaa waa kﬁ hore co K lagu dhuftay.

Tusaaie :

12

fap f v

Bl = {40
I — o1y “ PR B e £
< (&) o= 20 P4 12 =28

31

»V\" W Astazntan suge, waa Ka Jaad tii iskwu dhufa-
quuﬂ.tf iyo fooiwaa, avayna iskaga kaa darsamin.

"o

aniniactax ama hal joogtax
nigan eberre vihiin, suguhu

A
Pl 4
. )
P —_— ' § e § [ & G
PES o= Ul R U SRV
. '
G 2
AR -1
WIGLO Kale
hORE P - g
. ¥ A
P YR — Py T e §Y ' Y ] 0 ae [¥
jo = SR LS R P - Ao
I3
48—

sta oo nal dhinactax
e a)ﬂa@““l SOG Da-
: dhinactay
al joogiax agu ahult
geeys kulirsaneysaa

iamﬁa ‘EUEK Ba sugana
KU Eu midaai ;« : ;”' Zii hore., Astaanian
1 tocgu isticmaalo qim'leynta suga

yaau«:a.

N
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Tusaale :

|1 2 3|
Bl = |402) =0
131 2|
i1+3-223|
IB| = |4 +2-20 2
3+2-21 2
i? 2 3
= i802\':—«14—-~4—"r-24:::6
, ﬁ7 1 2|
s By = Bl
Astaan 7. Haddii hal dhinactax ama hal joogtax

fsane dhinactax ama joogtax kale ec

"

«uge uu yahay dhu
sugahaa, markaa giimaha sugahaasi waa eber.

1 21|
B| = [-1 —24] =0

& 4 2]

Tusaale :

o= (N
oo

13
Qiimee | 2 |
T =356l

Furfuris:

{. Kudhufo —2 dhinactaxa laad, una gee taran-
nada dhinactaxa 7aad Astaan 6).

§ 1 3 4 I T N 4|
4 (=2) 1+ (=86 F (—8)| =1 ¢ -5 —2|
-3 5 & | 1-3 5 el

2. Ku dhu‘fo +3 dhinactaxa ijaad una gee dh'maé—

taxa %aad.

1
!
i
i
I

Wl O —

L3 343 6+i2 | lo 14 18]



3. U kala ‘bixi yarayaalka joogtaxa taad

lt 3 45
10 —5 —2| = —62
¢ 14 18|

Layﬂﬁ.z

Qiimee sugayaalka soo socda adeo isticmaalaya
Astaamaha | — 7 si ay shagada kuugu fududeeyaan.

13 4 6] : 35 45 15

1. §4 1 3 & |11 13 12
50 6| 0 21 31

12 7] 27 36 51

2. -3 48| 7. 43t 1 2
75 1§ 21 3t 10

|28 30 40 21 3 1]

2. |28 30 40 8. 1334 —2
31 21 51] 32 —1

10 6 19 14 11

4, 110 3] | 9. |15 9 8
04 7 0 0

160 30 20 22 8 4|

5 130 15 10} 10, 116 1 5@
|70 80 53| i1 4 2|

KEERKA «%ixARAMMLR »

Marka aynnu furfureynno habdhiska laba isie’eg oo
{oosan oo laba doorscome leh, waxaynnu adeegsan kar-
naa sugayaal.

4 o bxit by =
Tixgeli habdhiska
bx + tzy = J
T30



Haddii aynnu D ka dhig“no inay ka joogto suga ha ta-
\anaha weheliyaalka, D = |b, t,,, naddiina ix, y) ayn-

ibz En
nu ka joojinno furfurista habdhiska, markaa

XD = x ”)g tgn = X})i ili
& H 4 “
g Uz u‘E i Xy tz g

Markaynnu isticmaalno Astaanta é:

D= !b1X+tvy v‘ii = %33 tgg ey X §j3 Ei§
EUZX 123% tz§ E.}z Lz, Pz t,f

‘Bishardi D = 0. Haddi aynnu doonavne in sugaha
sarreeyanu anl muauqdo DX, was caddayn karnaa in

&

Dx
X = ——. “Bidoc kale waxaynu caddeyn karnaa in:
1

e
it
B
t
]

© T3
,..
&
A

3
*3
.
[

Inagoo zgia habkaa raacayna waxaan stk h;aau kar-
naa sugavaal si loo fi i"az ¢ habdhis ms‘m o0 isie’sg {oo-
san oo-doorsoomeyaalkiisu intil la doono vihiin, Haddi
I3 = o, marksa x ivo v Qi‘me,wa(m u hell kar rh8a, giiime-
vaalkaasoo haddil lagu beddelo x, y. ... . iz hubsan karo
u“ ay raalligelinayaan isie’egyvada iy@ m kale. U fiirso

pw



in sugeyaalica sarreeyaalka ahi la mid yihiin D oo kutir-
raneyaalkeedii weheliye-u ahaa doorsoome marba loo
iurfurayos Eagu beddddv i iyo }, siday isugu beegan yi-
Hiin. Xeerkan loo ha j&.a,(; in lagu furfurc habdhiska

isleegyada oosan waxaa loo yagaan XEERKII GRAM-
MER.

Tasaaie .
4
Rasol wrarka furfurista habdhiskan soo sccda.
K= Yy b 2W o 2
25 4+ 3y — W o= 3
3% 42y + 3w = 4

Dx Dy Dw
Ururka furfuristu waa: ¥ = —— | ¥ 5= o W oz —ee
D D D
-1 2
D=12" 3 -1 =il +9—10 = 10
i3z 3 - ’
2 —1 2|
i = |3 03 1| =224 13 —-12 = 235 ¢
14 2 3

1.2 2]
Dy =23 -1 =1%.— 18 — 2 = —7
i34 §§
) (1 —1 2
Dw=12 33 =6—-1-=10= —5
3 2 4]
Ouo 23
X oo e = 2%
D 10
Dy 7
- N Y
D LU
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CUTUB VI
JOOMETERI

Ka s00 gaad PQ inay tahay xarriijin. Markaa hoos-
Ka PQ ay ku sameysay xarriigda L oo jiifta (fiiri sha-
xan 1) waa harka PQ ay ku sameysay L markii gorrax-
du dubur tahay. Haddaba hooska PQ waa AB.

T

Y\F;w"’&% [

{

} :

' |

. i

% L e
A -

Aragtiinka Koowaad ee «Euclid»
Haddii aan heysanno saddexagal qumman, lug
kasta waxay u tahay Tirosin saamigal hooskeeds
iyo shakaalka,

t
e

Caddeyn : C ’

BD waa hooska lugta AB ay ku sameysan shakaal-
ka BC ee saddexagaika gumman ABC {fiiri Shaxanka 2):
waxaa la doonayaa in la caddeeyo: BC : AB = AB : BD.




Labada saddexagal ABC iyo ABD waxay wadaagaan
xagasha B, labada xaglocd ADB iyo BAC waa isku mid
waayo waa gumman yihiin, Marka mhada saddexagal
waa isu eg yihiin, ’

Haddaba BC : AB = AB : BD.

Araagtiinka Labaad ee «Enclids

Haddii aan heysanno saddexagal gqumman,
Jooga ku qumman shakaalka wuxuu u yahay tiro-
sin saamigal labaad hoos ee lugaha ku dhacayana
shakaalka.

Caddeyn:
Ka dhig BD Jooga ku qumman BC ee saddexagalka

ABC (Fiiri Shaxanka 3). Waxaa la deonayaa in la cad
deeyo. .o

BD:AD = AD: BC

Labada saddexagal ADB iyo ADC waxay gabaan ia-
hada xaglocd ADB iyo ADC 0o isle’ eg waayo waa xaglo
gumman: Xaglaha ABD iyo DAC way isle’eg yihiin waayo
 waxay ku wada sidkan yihiin xagasha BAD. Haddaba
labada saddexagal waa isu egyihiin.

s, BD:AD = AD:BQ

Tusaale :

Hel hooska lugta dhererkeedu yahay 12 m. ee sad-
dexagal qumman, haddii-shakaalku yahay 18 m,
— 365 —.



Furfuris :

Ka dhig x hooska lugta dhererkeedu yahay 12 m.
(usko aragtinka taad ee «EUCLID»,

iR 12 = 12:%
12 . 12
p = B m,

FIDINTA ARAGTINKA «PYTHAGORAS,

A4dii aan heysanno saddex
.

ibbasranaha shakaalka wuxuu la mid
ihearranayvsasha labade lugood.
aragtiinka Pythagoras

Fa b

B A AT

" NG P i 48w

e h}j -+ ACF -+ + 2AB .
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Caddeyn :

RC? = D2 + BD? Aragtiinka Pythagoras
BC? = DO + (BA + AD)?, BD = BA 4+ AD.
RC? = DCZ 4 BA? + AD? + 2BA - AD
Laakiin :
DC? 4+ AD? = AC? Aragfiinka Pythagoras.
s BC =

AB? + AC? 4+ 2AB . AD

Arvagtiin

Haddii la haysto saddexagal xagal filgan la-
bajibbaarka dhinaca ka soo horjeeda xagasha fil-
gan wuxuu le’eg yahay wadarta izhajibbaarrada
labada dhinac ee kale co laga jaray labalaabka
taranta dhinac kastoo ah dhinacyadatan iyc hoos-
ka uu dhinaca kaie ku sameeyoc isla dhinacaa.

;’ﬁ
LR
. IR
. P
/ \
/ ' : | SOONG L 4 S'S .
< 2 — N

Sjin: xagasha ku taal C ee saddexagal ABC. Wa-
waa la doonayaa in la caddeeyo.

AB? = AC? 4+ BC? — 2BC - CD

Caddeyn :

1. Fiiri shaxanka 5 (a}, haddaba:

AR? — BD? + AD Aragtiinka Pythagoras.
AR? — (CA — CB)? -+ AD?, BD =DC - CD
AR? = CD? 4 CB? — 2CD - CB + AD?
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Laakiin :

CD? + AD? = AC? Akragtnnka 'Pyt‘aage)ras
AR?2 = ACY 4 BC?-—-2BC .CD
2. Fiiri shaxanka 5 (b}, haddaba:

AR . ATY 1 BD? Aragiiinka Pythagoras,
= AD* + (CB - CD)%, BD =CB ~CD
= AD? + B2+ CD? - 2CB . CD

Laakiin :
AD? - CDF = AC? Aragtnnka Pythagoras.
AR? = AC? 4+ BC? — ZBC D

Saddexagalayaasha soo socda ku, weeba fiigan,

b) a=6sm t) a=1lsm
b = 3 sm, = 13 sm,
¢ o= 4 3,

= 15 sm.

Furfuris :

Haddii saddexagaliku leeyahay xagal daacsan, dhi-
naca ugu dheeri waa ihuu ka sco horjeedaa xagasha.
Haddaba aragtiinkii aan soc gaadanney wuxuu inoc shee-
gevaa in labajibbaarka dhinacaasi uu ka weyn yahay
wadarta labajibbaarrada dhinacvada kal

n?

1, a8 = =35 it =3F 4+ 4 =94 16=25
£ > 3 4+ 4

S £ waa daacsan yahay.

)
p4

¢t == 157 = 225, @'+b = l;iz-i-llz = 169+ 121 = 250

15 < 1% 4 112

2,

o 4 waa fligan yahay
368 =
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Aragtiinka «Apollonius» B
g
Saddexagal kasta, wadarta labajibbaarka la-
ba dhinac oo kasta waxay le'eg tahay labajibbaar-
ka dhinaca saddexaad barkii iyo labalaabka laba-
jibbaarka dhinaca dhexfurka saddexaad.

Siin: Saddexagal ABC iyo AD oo ah dhexfur BC.
Waxaa la docnayaa in la caddeeyo:

AB? 4+ AC* = 15 BC* + 2AD

Phismo: Sawir joogga ah.

Caddeyn :
Ka soo qaad in ADO xagasha daacsan ee saddexa-
galka ACD, markaa. )
(a) AC’ = AD’ 4+ CD? + 2CD - DH
Ka soo qaad in ADB tahay xagasha fuqan ee sadde-

xagalk Ka ABD, markaa
(b) AB? = AD’ 4+ DB? — 2BD - DH

.Haddaba isugee (a) iyo (b).
AB? + AC? = ZBD? + 2AD? BD = CD
AB? 4 AC? = 2 (%BC)® + 2AD", BD ==1,BC
AB* + AC’ = 1,BC + 2AD?
368 —



Layli:

5)

Dhererka joogga ku taagan shakaalka saddexa-
gal qumman waa 12 m. hooska lugta yar ay ku
sameyso: shakaalka waa ¢ m. Raadi dhererka
saddexagalka iyo bedkiisa.

f'Ho,o_saskja labada lugood ee sameysan shakaal

ka saddexagal qumman dhererkoodu twaa 23, 2
iyo 1£.8 m. Raadi dhererka joogga ku taagar

‘shakaalka iyo wareegga saddexagalka. .

Saamiga hoosaska lugaha ku sameysan shakaal

‘ 9 .

ka ee saddexagal qumman waa —, joogga ku
i s

taagan shakaalkuna waa 24 m. Raadi dherer-‘

ka wareegga saddexagalka.

Dhererka lugaha saddexagal gqumman saami-
goodu waa 3 : 4 wareegga saddexagalkuna waa
180 m. Hel joogga ku qumman shakaalka iyo,
hooska lugulru ku sameyaan shakaalka. Raadi
wareegga saddexagal u eeg 00 shakaalkiisu ya-

‘hay 18 m.

Fiiri shaxan 7. Xisaabi dhererrada ku calaa-
madeysan X,

(1) i) o (iid)



6) Dhererrada labada dhinac ee saddexagal waa
13 m. iyo 11 m. Hooska dhinaca hore uu ku sa-
meeyo ka saddexaad waa labalaabka hooska uu
dhinaca labaad ku sameeyo ka saddexaad: Hel
dhererka dhinaca saddexaad.

7) A ABC waa saddexagal labaale ah, AB = AC;
CD waa dhexfur. Caddee in:
1 1
CD? = — AC? + —BC?
4 2

Aragtiinka Koowaad-“ee Kalabaraha .
Kalabaraha Xagal gudeed ee saddexagal wu-

xuu u kala geybshaa dhinaca ku beegan laba xar-
‘riijimood oo saamigal u ah labada dhinac ee kale.

Siin: Ka dhig kala baraha xagasha BAC ee saddexa-
gal ABC.  (Fiiri shaxanka 8aad) Waxa la doonayaa in
la caddeeyo: ‘

BD:DC = AB: AC
Caddeyn:

Geeska C ka dhis xarriiq la barbarro ah AD kulana
kulmeysa fidinta BA barta E.  Xagasha 4 ACE = £ CAD
waayo waa xaglo talantaalli gudeed ah.
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. Xagasha CAB = AEC waayo waa xagallc isku bee-
gan oo ka dhisma barbarrayaasha CE iyo AD uu kala
gooyo tikraarka EB; marka astaanta dhexidda daraadeed
xagasha AEC = ACE. Haddaba saddexagalka ACE waa
labaale. Laakiin saddexagalka EBC waxa ku cad in:

BD : BC = AB: AE
ama BD:DC = AB:AC, AE = AC

Aragtiinka Labaad ee Kalabaraha

. Haddii kalabaraha xagal dibadeed ee sadde-
xagal la kulmo fidinta dhinaca ka soo horjeeda,
fogaannada cirifyada dhinacaasi ay u jiraan barta
kulanka, waxay saamigal u yihiin dhinacyada kale.

Siin: Ka dhig AD kalabaraha xagal dibadeedka CAM
~ee AABC ee kula kulma fidinta dhinaca ka soo hor-

. .
M o
e

B ra

jeeda BC barta D. (Fiiri shaxanka gaad). Waxa la-doo-
‘nayaa in la caddeeyo:

» DB :DC = AB: AC
"Caddeyn :

| Geeska C ka dhis xarriigda CN oo la barbarro ah
'kalabaraha AD. Waxa la haystaa: ANC = MAD waa
xaglo isku beegan kana dhisma barbarrayaasha NC iyo
AD:uu kala gooyo tikraarka BM. MAD = DAC, dhisma
ahaan, — \



DAC = ACN, waa xaglo talantaalli gudeed ah oo £3
chisma barbarrayaasha NC iyo AD uu kala gooyo tikraar-
ka AC. /ANC = /ACN Astaanta dhexidda. Markas
saddexagalka ANC waa labaale. Laakiin saddexagalka
waxaa ku cad in

DB : BC = AB: AN
ama DB :AB: AC, AN = AC.

Tusaale :

Hel dhererka xarriijimmaha ku yaalla dhinaca AB
-ee saddexagalka ABC, haddii CD uu yahay kalbaraha xa-
gasha gudeed C, AB =20, AC = 12, BC = 18,

£

Furfuris :

Ka dhig AD = x (fiiri shaxanka 10aad).
Haddaba

AD AC

DB BC
X 12 X 2
ama . = — i —
‘ 20— x 18 20 —x 3

B_X =40 — 2%; 5% = 40 :
X =8, atha. AD =&, DB = (2.
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Yayli ;

, Layliyada 1—3 raadi dhererka xarriijimmada ku
.yaalla dhinaca AB oo uu kala gaybiyey kalabaraha
xagasha gudeed C ee saddexagalka ABC (fiiri shaxanka
1Caad).

1) Siin: AB=45, AC=4, BC =5

2) Siin: AB=10, AC=85 BC=28
3) Siin: AB = 7, AC = 16, BC = 12 _

) Kalabaraha xagasha dibadeed iyo tan gudeed ee

4
£ BAC waxay ka gooyaan BC iyo BC oo la fidi-
yay Q iyo P siday u kala horreeyaan.

Caddee :

BP BQ /
PC CQ

th./oa D % 8
5) Kalabardvaashd gudeed iyo dibadeed ’ee xaga-
sha BCA, waxay ka gooyaan BC iyo BC oo la
fidiyay P iyo Q siday u kala horreeyaan, BP =
PC = 5. Raadi CQ.

6) Saddexagalka ABC, AB = 6 sm.,, BC = 5 sm..
CA =4 sm. Kalabarayaasha gudeed ivo di-
badeed ee xagasha BAC waxay ka gooyaan BC
ivo BC oo la fidiyey P iyo Q siday u kala horree-
yaan. Raadi PB iyo BQ.

Tus in :
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BEDEDKA SHAXANNADA ISUEG

Aragtiin

Saamiga bededka laba sadd;exagal 00 isu’eg
wuxuu le’eg yahay saamiga labajibbaarka dhinac-
yada isku beegan. '

‘ bsoenoesaoé
(

Siin: Labada saddexagal ABC iyo XYZ way isu’eg
yihiin waxaa la docnayaa in la caddeeyo:

Bedka ABC BC?

Bedka XYZ TZ:

Caddeyn :

~ Sawir joogyada AH, XK. Saddexagallada AHB iyo'
XKY waxay ina siinayaan: :

/ ABH = / XYK, waayo ABC iyo XYZ waa isu-eg
' yihiin. )
/. AHB = / XKY, xaglo qumman dhisma ahaan.
. (BAH = /YXK. |
*. A AHB iyo A XKY waa isu-egyihiin,
AH  AB o

XK XY

375 o



AB BC
= ——, Waayo ABC iyo XYZ waa

Laakiin :
XY = YZ isu-egyihiin.
AH BC
" XK YZ

Laakiin bedka.A ABC = 1, AH - BC
bedka A XYZ = 1, YK - YZ

Bedka ABC 2 AH - BC

Marka, =
Bedka XYZ = 1L XK. YZ
AH BC

Laakiin —— = ——
XK YZ

Bedka ABC BC?

L) < ——

Bedka XYZ = YZ?

OGOW: Haddii laba - geesooleyaal ay isu-egyihiin,
waxaa loo qaybin karaa tiro isle’eg oo saddexagallayaal
isu-eg. Markaa saamiga bededka laba geesoole oo isu-eg
wuxuu le’eg vahay saamiga labajibbaarrada dhinacyada
isku beegan, arrimaha soo socdana waa kuwa lagama
maarmaan ah.

b) Saamiga bededka dulaha malaasyo isu-eg wu-
xuu le’eg yahay labajibbaarka addimahooda
toosan. ,

t) Saamiga Muggaaga ee malaasyo isu-eg wuxuu
le’eg yahay saamiga saddexjibbaaarka addima-
hooda tcosan.

Tusaale :

( Bededka laba geesoole oo isu-eg waa 11.56 m?. iyo
44.£9 m?, Hel saamiga dhinacyadooda isku beegan.
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Furfuris :

Ka dhig P iyo P! laba dhinac 00 isku beegan: marka
11.56 P |
74?59 TP
“ 34 P
Coer B

Layvli

1)

I
—

Bedka hal geesoole waa 169 sm®. dhinaciisa ugu
yarina waa 4 sm. Hel bedka geesoole u-eg had-
dii dhinaciisa ugu yari yahay 8 sm.

Bededka laba geesooie oo isu-eg waa 548 mm’
iyo 392 mm®  Haddii dhinaca geesoolaha hore
vahay 3¢ mm. hel dhinaca ku beegan ee gee-
soolaha dambe.

Haddii saamiga bedeaka laba geescole 0o isu-eg
yvahay it : 9, dhinaca geesoolaha horena yahay
& m. Hel dhinaca ku beegan ee geesoolaha danbe.

iabaaie
viniin
JOOE ivo

Wadarta bededka iaba saddexagal oo
ah waa 6000 m’. Haddii labada sal ay
30 m?. iyo 195 m’. Hel dbererrada
dhinacyada kale.

Wadarta bededka laba saddexagal oo labaale ah
waa 195 m’. Haddii labada sal ay yihiin 10 iyo
15 m. Raadi 1abada bed 1yo chererka wareeg-
gooda.,

XARRIQO 1YD SALLAXYO BARBARRO AH

Xarriigo barbarro ahi waa lana xarriig oo tcosan oo

aan weligood kulmeyn kuna wadajira isku sallax.

Laba

- aarriig ee isku sallax ahi waa is-gooyaan ama waa opar-

77—

Lt



harro. Laakiin, baddii ay ku wada jiraan hal dulalaati
waxaa la heli karaa laba xarriiq oo aan isgoyn, bazr-
barrona ahayn. Xarriigahaas oo kale waxaa la yiraa
Jilladan.

Tusaale

Xarriigaha L, iyo L, wa-
xay ku kulman bar,

Xarriigaha L, iyo L, ma
kuimaan barbarrona ma
aha, laakiin waa jilla-
dan.
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Xarriigaha L, iyo L, waa
barbarro labadooduna
waa isku sallax,

Xarriigaha L, iyo L, waa
barbarro. Xarriiqda L,
waxay ku jirtaa salla.
xa M. Xarriigda L, ku
ma jirto sallaxa M.
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Laba xarriiq 0o barbarre ah wax
sallax, xarriiq iyo sallaxna w
kulmin si kastoo loo fidiyo.

ay sameeyaan hal
aa barbarro haddii aanay
Sidoo kale, sallaxyo barbar-
ro ahi waa sallaxye aan weligood kulmin si kastoo loo
fidiyo. Laba xarriiqood oo toosan 0o ku kala jira laba
sallax waa barbarro ama jilladan,

g -
N \
\ \\\ \
\ e \
; .
N
\\ \\
\ \\
\ N \
S
7

1
el
e

Li iyo L, waa isky eg M, || M,. .
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Isgoyska laba sallax oo barbarro ah iyo mid sad--
dexaad waxay dhalisaa xarriigyo barbarre ah. Shaxan-
ka 13: sallax M || Sallax N, saliax P wuxuu M ka gooyau
AB, Nna wuxun ka gooyaa CD.

Markaa, waxa la caddeyn karaa ni AB||CD.

— ol
~ —

g e e =

L//
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LIGANE SALLAX

Xarriiqi waxay nogotaa Ligane sallax marka ay la
sameyso xaglo qumman xarriiq kasta oo ku jirta sallaxa
oo ay la kulanto. Matalan: xarriiq taagani waxay ku
ligan tahay sailax jiifa, shaxan 14aad wuxuu ina tusayaa
sallax PQRS iyo barta C oo ka sarreysa sallaxa. Xar-
riiq ayaa laga soo jiiday C oo kula kulantay sallaxa bar-
ta 0. OA iyo OR waa xarriigyo ku jira sallaxa PQRS.
Marka, haddii £ COA iyo ¢/ COB ay yihiin xaglo qum-
man, xarriigda CO waxay u negonaysaa. ligane xarriiq
kasta oo ku jirta sallaxa PQRS.. .CO waa liganaha laga
soo jeexay C oo:zku gotoma sallaxa PQRS. Q
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HOOS KU DHACAY XARRIIQ

'~ Shaxan 15 wuxuu ina tusayaa xarriiq PQ iyo AB,
haddii PM L AB, markaa M waa hooska P ee ku dhacay
AB. Haddii PQ ama QP la fidiyo waxay la kulantaa AB

, MN
iyadoo la sameysa xagasha ®. Cos ® = —.
P

HOOS KU DHACAY SALLAX

'Ka dhig p bar ka baxsan sallax, PMna qotome (Li-
gane) laga soo jeexay P 0o ku qumman Sailaxa. Haddii
M yahay Cagta Qotomaha (Liganaha) laga soo jeexay
P ee ku qumman sallax, markaa M waa hooska P ee ku
sameysan sallaxa, Shaxan {6 wdxuu inna tusayaa xar-
raaqda PQ ee ku dul taal sallaxa STUY. PM, QN waa
gotomayaal laga soo jeexay P, Q sidey u kala horreeyaan
oo ku wada qumman sallaxa. Marka MN waa hooska
PQ ee ku dul yaal sallaxa. PM || QN, xarriigaha PM,
MN iyo PQ giddigood waa isku sallax.
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XAGAL 1T DHEXAYSA XARRITIQ IYO SALLAX

Xagasha u dhexaysa xarriiq iye sallax waa xagasha

u dhexavsa xarriigda iyo hooskeeda ku dul yaal sailaxa.
Shaxan 18, 0 wuxuu ku dul yaal sallaxa ABCD, PM-na
waa liganaha P ee sallaxa. Markaa OM waa hooska OoP
Xagasha MOP waa xagasha u

ee ku dul yaal sallaxa.
dhexaysa xarriigda OP iyc sallaxa ABCD.

Si oo helo xagasha u dhexaysa PQ iyo MN ee sha-
xan 15. sawir PR || MN, oo R kula kulmeysa QN; markaa

/ QPR waa xagashii la baadi goobayey. Shaxanak 17
/ MAP waa xagasha u dhexaysa PQ ivo sallaxa WXYZ

MN

markaa Cos / MAP = ——.
PQ
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