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B 30@ggero  dgdmbgggol mabsbdow BAD  ws
C CAD  jgobggdols  g@seabygemo  bmdgdo
Yglodsdobow  BD s CD & gogmydols
D 3G gbgero  bodgdols babgg@ols  Gomos.

bob. 47 U Uou
Aowob BC =BD+CD sdo¢ymd BAC

J90bol g@seyligmo bods 9oéols 0d BC @ gonols a@syliyeno
bmdob bobgge@l, Amdgelsg g gymby J4Owbmds.

3) godsow @osdghdob gdgggero Lbogo o@ gowol habsbyao
dambol a396098L do@ol. 35306 Bobsbygmo  ggmbols g@m-gémo
33900 aowol  wosdyBH®ols  ‘Igdiggero  Lbogoms wo  dgody
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A agaGwom  dgepgbogmo  ggmbob  agg@e ol
‘dodol. godsom gl gggciwos AC(bsb. 48). 11,
sJbomdols  wmobabdow  LBAD=/BAC+2ZDAC,

Loowobo(s
B ZBAC=/BAD -Z/DAC.

Jodggeno  Pgdobgggol  mobobdow  BAD  ws
C DAC Jambggdols aMoeliyeo ‘bmdydo

D Dgbadsdobogw BD o CcD @ gogmgdols
bob. 48 A®owbyao  bmdgdoli  babggdol  Goaas.

v uUu
Aowaob BC=BD-CD, sdodmd BAC yambols

a®oabyao bmds ool 0d BC @gognols pdowaliygao bmdols
bobggodls, AOodglag gb Jaoby O ebmbda, Mo gds
53O JOGIO PR 0. ‘

o0 mym@gdowsh godmdwobadgmdls ‘dgdwgao dgwgagdo:

Iggao 1. JOMos0dogyg G gombyg woygMwbmdogno hobsbyemo sum-
bgado Buenos (bsb. 49).

6ob. 49 bob. 50

Yggae 2. w4y Habo'bagmo gyoby g96Hbmds  wosdydGom  dmko-
dyen @ goeols, do'dob sbgmo hobsbymo gymby JoBmos (bob. 50).

ogmigds 9.3, >Om i mbs Ladgymbgetby Jgdmbobymoe Yot odols
39bH®0 Jo3mAghybol dnafaBdHogan.

@sddgopgds. gmizom ABC dodogunmbe

B
badgmobgwby  (£LB=90%)  Yg3mbsbygeas 0
FogVoco (bob. 51). Gowgob B hobsbyemo ‘\

39mby dotimos, Sdo@md @ gsano, Gmdgen- A C
oz 0go  g4@bmds, bobygs®d®gyocos,
g 0. AC wosdgRycos ws AO0=0C. myed

Ao @ oo, Eoh. 51
Pwggo. >Omggmbs badgymbgodo do- Do D

oo gamboli  Fg90m@sh  aogengdaeno  dgoosbs  Jodm@gbybols
babyggdols Gomenos.

Yg3boBbern, God  dshgogngambs Lodgnmbgody *Agdombsbyeno
Vaghodol  (gbHMo  dpgos@gmdls  badggmbgwols ‘dogbom, bowm
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dmoagigmbs badggmbgotby dgdmbsbymo YogVodol ggbhto —
Lod ggmbgools goGgm.

§10. 3\13600)0 9 ;]mﬁgmm ‘33;93350@0 d-amba.
6'(']‘”‘33 vsaﬁmmo Vﬁ):ﬁ'oﬁob Bogbon o Vﬁaﬁ'oﬁmb 3o go

dbgooms s Judwom Yo gbogoo  gaomby aVowgds  guombyls,
Gmdgerols Fg96m ‘dgbgdols Vg Gogendos, a®mo 339600
Tod3mowagbl Abgdols boVognl, bogne dgomdy dgogogh Jodwsl.

Abgodoms s Jodwon Ygeagbomo  gymbol yagwgdl ool
Jomoglgdageo  Ggoemo  gfmwgds  Joéweols  Jogéd  dmkodge  od
Ggomls, Gmdgamoi > gyobgl ggagmgbob.

ogedigds 10.1. Fbgdoms ws Joowom Jgoygbogro ggmbol a@owey-
Lagmo beds el 0d Ggomol a@spgbymo  bodol bobygs@l,
Godgmoi o8 ggobol 3gg@rgol ool s@ol domsglbydyeno.

@398 30698 3obgobognmm bado dgdmbgggs:

) godgom dbgdoms ws Jomdwom Fgwygbo-

o gynby IoGmos (bab. 52). g. 0. LZABC=90°. f B
bgdol goblisbrg@gdols dognom BC Y o®demago-
v
3960L wosdgR@ls, sdo(ymd  BDC =180°. 4. o. 0]
ABC gymbols a@o@ybyeno bmds yo@ols BDC
Ggomols a@saboeno budols bobyggoml.
4 B 2) gmdgom dbgooms  wo D
Jodwom dgeagbogno jymby C
dabgognos (bob. 53). gymbols bob. 52

Vggomby  gogogerme  BD
wosdg@da.  BC  Lbogo aowols  ABD  gyombols
3390©90b Jo@ols, sdo@md
LZABC+ZCBD= ZABD,
D boowabs
ZABC=/LABD-/CBD.
ABD  wo  CBD  gymbggdols  adopegbymo
bedgdo  gbododolow BCD s CD  @goamgdols 3O>waligano
U v v
bedgdol bobyg@ol Hogmos. Gowaoh BC=BCD-CD, o>do@ymd ABC
Jambol 3Ooygligeo beds  odols BC Ggoemols  adowyligeo
bemdols bobggodl.

bob. 53
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3) godgem dbgdoms wo Joowom Jgopgbo- A B
o gaoby dgmaggos (bob. 54). gymbols §g9-
by gogogeommn BD wposdgd@o. BD  bbogo
aool ABC gambols 43900935 dodols, sdo@emd
LABC=/ABD+/ZCBD.

ABD s CBD  jaombggdols  ads@ygligmo C
bmdgdo dgbsdsdobow BED wo CD @ oemgdols E
3Oy lvao bmdgdols bobggtols BOEnos. D

U v w bob. 54
Aoasb BDC = BED+ CD , s30@md ABC jymbols

a@oeylygmmo  bmds modols BDC @gomol a@aglimmmao bedol
bobggetl. mgmmgds ©sd@a03gdueros.
ogetigds 10.2. 0  gambol a@syligemo  bmds, @mdenols V396m
VagVodols  ‘dogbomos, 9edols  doggdygemo  gagobols @s  dobo
30000 go@ G0 Jambols 3390w b1 do@ols demaglgdaeo
A goengdols adowabym bmdsms babggotysdl.
@oddgopgds. gndaom AKB  gamboli (g90m Y@gVodol dogbomas,
boanm CKD dobo  g39@@0g0mmgco  gambgs
4 (bob. 55). asgogermm BD  Jodées. Lsdjgom-
byeol go6y ggmbols mgolgdols dognom
D B £ AKB=/D+/B.
D ws B bobasbyeno gambggdols gosweylig-
o bedgdo  dglsdedobogw  AB ws CD

C

& 3o gdols afoglygmo Dmdgdols
bob. 55 bobggaols  Boenos, sdoRmd AKB  jaobols

atogliero  bmds  yedols 4B ws CD

& goangools 3Oy lisgen ‘berdoms bobggodocadl. YA gds
©oBH GO YR 0o,

agedigds 10.3. 0d  jymboli geswylinero bmds, Gmdwols {g96m
VogVomols podgmos, bogo yq90wm9d0 ggqmgh Yo Vodl, ao@ols
Jawbol aq900g6L Jodoli Jomsgbgdgeno @ goggdols g@owgligen
bodoms bobggedbbgomdals.

@3B gopgds. godsom Ko ggmbol Vggoer Yogfomol  ao@gmes,
bogwer - gambols  ag9tgd0 FoOgFodl gg9mgb A, C, B ws D
Vao@ogngddo (bob. 56). gogogermm

AD  Jodws.  badggobgwols  goty ¢ A
39mbols mgoligdols dagnom K
L CAD=/£K+2D. 3
bsowsbsg D
LK=/CAD-2D.

CAD (0> D Bobobygeno fsh. 56
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3Ambggdol  adswrbagmo  bedgdo ‘dgbododolsw  CD  wo  AB
Ao gools  a@owebivgeo bedgdols bobyg@ols Homos. Sdo@emd K
Jaobob gopabgmo bmds Yol CD ws AB @ 3o madols g@ow-
Legen beabomo bobgga®libgomdols. MYOAGdS ©5FH0GYdY 0.

ogmeigds 0.8 03 Jambols 3OS gbyero bmds, “denols 5390w do
Voglodl  gbgdooh, «w@ols 03 A gogdols  adoabym  bodsms
bobggo@lbgomadsl,  @mAmgdawsi  FéyFodo ogmgs  dgbgdols
T Homgdom.

©39B849638s. gndaom K ggmbols 8336900 Tagfodal gbgdosh 4
s B (goRogrgddo  (bab. 57). aogogemm  AB - Judws. od 3o
obgwols yomy  gymbols mgolig-

¢ 60l dognom
A ZCAB=/K+/ABK,
Loowsbsgs
LK=/CAB-Z ABK.
M K cuB w>  ABK  3dbydoms  wo
Jodwomn ‘Do gbogano Jawbg-
% gools 3®owygbyeno ‘bmdgdo

‘dgbododolbow  AMB o5  ANB

bob. 57 A 3o gdols 3OS ligmo

bodgdols  bobyg@ol  Goenos.

sdodmd K jmmbols a@owgligamo  bmds  yaols AMB wo ANB

Ao gooll  a@sEgliger  bedoms bobggodlbgomdal.  mgm@gds
©od@ oo 0o,

856083500, A\ ArAs.. A, BHgbogno gfmwgds woan@sls, Amdgeno
A1,A42,43,...,4, (9o ogngdol ‘dgdsgtimgdgmo A4y, Axds,..., A, A,
dobo gggmgdobsash  ywagds. 4,,42,4;,...,4, Vaodogol  Ggbognols
Vga0mgo0 gfowads, 4142, A2ds,..., A, A, dobogggmgdl o Hybogols
3390go0 glorgds  (oygeolbigds,  God  dgbadgmo  g96wg00
390 §agqby o6 dpgdocgmdb).

0y Hgbowo magol magl 5@ gowogggmb, 95906 Aol dotBogo
Habogro  gVogds. 58-9 bobobby dmigdyenos o@@ogo  Ggbogno,
59-g bobobby o — Bygbogno, @Gedguoi mogol mogly aoEsgggmls
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(B GgopoeBo).  Agboanols  Logddg  gfemwegds  dobo 3396w gdols
Loa@dgms x>,

A2 Ah

A3

A, s

AS A4
bob. 58 bob. 59

ogerdigds N (bsdymobymol gBmemds). bydolidogho bado §gd@omols-
mgoli m® dsmyobl dodols dobdogno  od \]ﬁ)&op\"')?mg\mﬁ Aglady
Vam@omadog dsbdogngools xodli o6 swgdsdygds.

@338 g0pg8s. g, A, B, C dmgydamo bado Fgddomos. oy
Lodogg Vaddoero  gom {@Ougby dgdsdgmdl, dsUob  gBm-gHmo
Fompobo (dogomomsw B) wobodfigh m@l ‘dud@ols dpgdodgmdl. o3
‘dgdmbgggedo AB+BC=AC. sJgwob Bobl, @md bodo  dobdogro@sb
mommyaero abs®@hgbo m@oly xo8b 5@ smgds@gdo.

ogdgom  sheos,  @od badogg Vgo@ogro g6 Fougbyg o6
Bogdo@gmdl  ws  wogedfioamm, Gmd  AB<AC+BC, bowsi 4B

é aoowgbo  ag90wos  (bob.  60).  AB

Vougby  wogndgem  CD  docmmdo.
Gopaoh  Bodogymbs  Ladyyobgodo
JomgHo Jo3m@gbgbaby bogurgdos,

A m B Shogyod AD<AC, BD<BC.
Aowpoh AB=AD+BD, sdo@md
bob. 60 AB<AC+BC. M goAgds wodR 3039
S0,

Pywgge. Jmagen badggobgedo  mommggmo  aa9do boy 0 4B0S
oba®hgbo M@0 339wols K odby ws dgBos oo Lhgomda'by.

agmiigds N.2. Haboganols Log@dy dols doanmgdls de )ﬁmls dobdogenhy
dgiyoo.

@I gopgss. Jorjasw A1AxAs. A, Boagdgmo Ggbogros. badggoby-
wols Ao mdols dognom

A A< A Ayt AaAs
A A A\ A+ Az A< A Ayt ArAt AR A,
A|A,,S A]A,,,]+ A,,,]A,,<A1A2+ A2A3+"'+ A,,_]A,

M oA gds 0ol o ogsros.

35



Babogols glmwgds F3dgao, my dobo dogemgdo  gGhmdabgoml
99mbgggo.

89bUsBpgigds.  Jocihogo  TgaGemo  Hgbogrom  Fgdembsbeg@ e
bod@ddgol boFoels mgom o3 Ggboanals homgamom ddsgeem gambgwo

gVowgds (bob? 61). Hybognol §gy- A A,
Myl Fdogom jgmbywols  Fg9@mg- 3 A,

b0 gVmwgds, Bgbognols  a39Gwgdh
J0 = B6ogomggmbgeol aggGegdo, 4
bowmo ogom Ggboenls 3@sgou goym-

As

bywob bLobwga®o gfmwgds.

dOogogn 3ambyols >dm'bbgJogno Ae
gV mEgds, oo ogo dolo bgdolidog@o bob. 61

33900l Jgdggero YoOgol dodsdo
g9m  bobygo®mbod@@ygdo  dgdody-
Ml 62-9 bobo'b'by  godmbsbyenos
sdmbbgdogno ddsgom gymbgwo, 61-g
bobobby g0 —  odasdmbbgjogno
A g5 Jgmbyo.

hggb dgdwamd@do dbowme  sdom-
bbyJoen  FGsgo gymbggdls asbgo- bob. 62
bogosgm.

ddogom ggmbgol gagms  ag96woli Lopg@dgms  wxsdls ddsgsan-
Jambgwob 3gdodgRto g¥mwyos.

3(4)o;;and”;)mh(]ggnl) T390mgdl dgbmdgamo  Yggtmgdo  gfmwgds,
o9 0bobo gOmowsodagy 3g9Ools dmenmgdos. g9®mgdls, Godeng-
03 dgbmdgero Tg90mgd0 o@os, sMadgbmdgma Yg9@mgdo gfmwy-
bdo. AGsgom gmbgools  339H0gdL, @edemgdoi  gOmo  §g9Omwsb
3odEosh, dgbmdgano agg6gdo glmwgds.

dOogegn ggmbgols s®Hsdgbmdgmmo mdo {g90ml dgdsgdmgdgen
dmbogggob, wosgmbago gVmwgds. AGogean Jgmbgol, Gmdgebsg n
(3000 s 3oBobowady, n 33960 od3b, n-ggmbywo gFmwyde.

Gbowos, @M n-gymbgeols mommggeno F90mwab dglindangoy-
o> 1-3 wosgmbsgrob aagengds, 1 Yggomwsh go n-xg®  dg@Hol,
g 0. n(n-3), oa@sd 53 Fgboom goggero wosymbagno womgenognos
®Ox g6, >doBmd  n-gyeobyool  gggus  dglsdene  wospmboggdols

n(n-3)

50w bmdss —-—2—

dogom ggmbgwols doggdgen Fagomlosh dwgdsdyg ggmby gfo-
wgds  gymbgl, @edgabsg o8 §gg6mweb  asdmliyemo  a39Gogdols
V99 g9¢e00 bboggdo Jdbols.

ogmiigds 13, sderbbgJogno  n-gymbgool gumbgms  xodo  s@ols
180°( n-2).
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@3B 406935 o gom dogdgmmos sdmbbydogno n-
Jambgwo. dobo  gHm-geOmo V390mwab  aogegenmm
Jaaers dgbadanem wospyebsgo (bab. 63) dogomgdm
n-2 badggmbgolbs. Ghawos, @God degdaeno RIGRYIRS
wigmbgwob  gambggdol xodo godols dowydaamo
Lodggobgogdol gagans gambggdol X o0b. Gowyob
bodggobgeol ggmbggdols o sdo 180%-0s, sdo@md n-
Jambgools gymbyggdols ~odo  180°( n-2)-0ls (o, bob. 63
m gt gds ol oo e os.

‘dggbo'dbom,  God  vobggobyool  gaobygdol K sdo 360°-0l
WL 0o,

896U Begeigds. SdbhyJogno ddsgsu yambgwols Bocydge Vag@m-
bmob dwagdsdy 3509 Jamby gV owgds gumbgl, Oedgeroi dGagoen-
dambgeols 50 Fagmoboab dogdsy Jgoboli dobabegdgs.

odobamgol,  @md  dGageen o bgwob aodgmody  Yggtmbosh
dogdatiy gamby odagy VggOobmsh dwgdedy 3509 gygmbydo @
opag@omls, dsls Jogo Jambgliags Ve gdgh.

‘Jggbo'dbmm, @i desgom yambgools oommgyger  FgGobmoeb
A gdayomdls oo 2509 gymby, Godeogdog gemdsbgmols Bmanos,
AOXOOG 396H0 a0 gambggdo.

ogetigds Wh. dGsgo0n grmbgeol  momogen Vaaoeloab oome-
MOMOE Swabyere aoGyg Jgobggdob xado 360°-0l dmenos.

@39 30988, AOogom gymbgool Jogs gumbol ws dobo Jmbsbe-
399 50y gambols xodo 180%-0s, sdoBHod gagums Jops s o6y
Jambgms xodo gdoly [80% k-l dag@od mym@gds 113-0l mobsb-
dow  gggens  dogs gambob wsdo ol 180°(r-2). do'doliswsdy,
noomgger Vagooboosb  momm-momoe  segdgen gy Jambgms

wxodo o@ols 180%n-180°(1-2)=360°. mgm@dgds wadHoGgoagmmos.
§12. onbinnbywgde

1. Jofsmgmmaodo

3ob6bsBomghgds. b yymbawls, Godenols dndodsdoty  ag96wado
Sa®oaugEoa@os, Ja@sanganmp@sdo ;)\?'(ugy;lf‘).\.

oGaggaoma@odoly Haa®wols badobdog@o g @oenowsb
Jodo®Eedo®y pag®wob dgdcagar Vogyby ©sdggdam dommmdl
ot genomp@oedol bodsmaryg gFowgbs.

ogmigds 120 o mwbgobyeol  ©osymbsgngdoe powogggmols
Vad@ogrom Py ogmoys, do'dob abs (*)(nh‘;'(-](nh“ggn 3O@OED G-

@odoo.

37



@3B gopgds. W gom, ABCD dmgdyy-

o mobggmbgeos s O —  dobo B ¢
wosgmbomagdols  gowsgggmols  §ydHo-
g0 (bob. 64). ABO=ACDO b5d 3ymbyg- 0

gdols  Aoermdols  JoGggamo  bodbols 4 D
mabobdsw, Aoyoh AO=CO ©> fob. 64
BO=DO 3060d0oli  mobsbdow, bmgnem
ZAOB=LCOD @mpmtiz 390803580900 gambggdo.  dsdobowady,
LZOAB=Z0CD. gli gyobygdo 3o ‘dops  wxgo®guobsw  Jwgdedy)
39mbggdos AB ws CD Voyggdbs ws AC 33390l ‘dodol. sdo@omd
AB|CD  (mgmégds 43). sbhognmaoy@aw @ ocwgds, @Gmd  BCAD.
9:0. ABCD 35®ogm genma@sdos. mgodgds ©od@ao3goenos.
agmbigds  122. o9 mobggobgool dn3oGEedo®y 9390w 50
9Omdobgmol Goanos, d5dob gl mobiymbgwo oG 1w e GSdos.
@3B gopgds. g Jaom ABCD demydy- B c
0o mmbggmnbgywos (bob. 65).
AABC=ACDA Usdgmbyegdols  Gognm-
dols dglindy bodbols  msbsbdow, @ow-

aob  AB=CD wo BC=DA 3oGmdols 4 D
mobobdow, bognem AC p396w0 lLisyd- bob. 65
M. J5Bobowsdy, LBAC=2ZDCA. 4yls .

39mbggdo go doge xgodygwobow dwgdodrg gaymbggdos AB ws CD
FOgn990bs wo AC dgggmb ‘do@ob. sdoRmd AB||ICD (mgoeégds 4.3).
shogrmpon@ow I 03 ds, Gmd BCAD. 4. o. ABCD 3s@ognguomy-
5305, MgmEgds ©SIF 03I 0.

ageigds 123, o5 oobigobyools o6 dodo@esdotyg  3390w©0
BOE0s o IoGogogeny@o, doTob gl morbgmbyeo JoBom guoery-
@odao.

‘;poﬂédip@,ydo. g0dagomn ABCD  owbigmbywdo AB=CD  ©o> AB||CD
(bob. 65). AABC=ACDA bodgymbgwgdols Goaomdol 3oGggero bod-
bols mobsbdoE, Gowyob AB=CD 306md0ls mobohdow, AC ag9dwo
Lboghmms,  bogane  LZBAC=4ZDCA, @mpamei  ‘dogs X 3@ gobow
dwgdoty gambggoo AB wo CD Istrsangang® Yogggobs s> AC
333900 docol. doobowsdy, LBCA=LDAC. gl gambygdo go ‘doyo
X 3o gEobo Jpgdamyg  ggmbygdos BC ws AD Yogggdbs wo AC
34390 Jodol. sdo@md BC|AD. g o. ABCD 3o@o@myenma@sdoos.
MYm@gds ©aIF JogoYEn 0.

Q\).»H(?)d()(gz]?;“;]p\m) wgmogdgdo (121, 122 ws 12.3) do@ogngempa@o-
dols 60dbgdl Fomdmowygbyb.
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ogeogds 124, 3oG o0 gunmp@odols J030GEsdomy 390w gdo GO mds-
bgmols  Byoenos,  dmlodewsdomy Jambggdo  Aoeos,  bowe  goho
539Hmsh dwgdaty gymbggdol wodo 180°-00.

@39 gopgds.  gmdgom  ABCD  Beggdaaro  3sGognganemp@sdos
(65h.65). AABC=ACDA o3 ypmbwgogdols Aoemmdols dgmég 6odbols
msbabdow, @owpsh AC yq9600 Log@mms, LBAC=4ZDCA, Goymeg
Jogo N gotgwobow dwgdady gumbggdo AB s CD JoGognguny@
Veuzggobs wo AC dgg9mls ‘dodols, bognn LBCA=LDAC, Gomamé;
‘dogo X goOgwobsw dwgdsdy gambygdbo BC s DA 3otogn geng@
Vagggobs wo AC d3ggmb dodols. o3 Ladggombgogdols Goenmdowab
aodedwoba®godls, @md

AB=CD, BC=DA, £B=4D wos LA=LC.

oo ganma@odols gBm  yg9GHwnsh dpgdady Jymbggdols xodo
180°-00, Goweoh obobo Yomdmswagbgh ©@o 30&)0;&3;37}&)0' Vogol
Agbadgmo  wowsgggmobals  dowgdmen  ‘dops  Gogrdbeog  dwgdsdy
Jambggdl. mgedgds wsa@) o390 os.

Yygao- 0 SoBomguoemadeddo  pogungdumos  wosgmbagro,
do'dob dowgdgeno bodgmmbgogdo Gogeros.

mﬂmlﬂdﬂd 12.5 (mlgmtﬂﬂad 12.1-0b gﬂdlﬂﬂﬁﬂdﬂgﬂn}. 306> "‘(‘]Q’(')‘Aﬁ)ba()li
oo b gdbo yowsgggmols Vgd@Hogrom ‘dysbyg ogmas.

wodBgopgds.  gmdgom  ABCD  degydygeno  a@sgogenmy@oedos
(bob. 66). AABO=ACDO Lodganmbgwgdol doeemdol dgmey bodbols
mobabdow, Mowyob AB=CD, CICRYSTCTRY 3aGogngemadsdols
Jn30@ealdo®y)  p3gGwado  (mgo@gds

124),  begoes LBAO=/DCO @ B ¢
LABO=ZCDO, Gempmci; AB wo CD

Jotoggany@o  Tauggdols AC wo 18]

BD {égg9000m gowsgggmolsls dowg- A D
S0 oo X goOgrobog drgdody bob. 66

Jambgaoo. »3 badggombgwgdols Go-
gnemdowob  podmdwobs@godl, God 4A0=CO ws BO=DO. mgymagds
WadH oG Yoo,
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11. 3"‘“”8]‘1‘”“3‘9"' Bmddo. dgég)ﬁié@n

396bs Brmgigds. 3oMom gummp@odh, Gumdanol gagers gyoby dodmos,
domggmbge® gfmwgds.

ogetigds 12.6. Jom g mbgwob osambsggdo oo,

@9Bgopgss.  qmJgom  ABCD ?10)(;“9‘“;{)0 B C
dodmggmbyoos  (bob.  67).  AABD=ADCA
Lad ggmbgwgdols Hoegomdols 3oGggeno bo'dbols
mabobdow, Gowpob LBAD=ZCDA=90°, AD
2300wo Lag@mms, bowe AB=DC, Goyee A D
AP gmma@sdol dm3oMEsidody pg9@wgdo.
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3od@oguoadamls o8 JomgHols dm3odwsdodyg gumbols Lobybhyg ob
dodwydoty ggmbol gmbobyliby.
dotmgygmbs  bodgambawol  jomg@o  aedol 06y 3omgAb,
Aoadoguradgenls  JoGggeo  gomgHols  dmlodesdomy  gymbols
Bobpgblity ob dodwads®y gumbols Ju@ebagblitby.

§|8. dmboﬁ'{]babnlﬁ mamﬂ)aaa. ljnﬁ*aliaboli mamﬁaao

agegds B (zmbobylgdel mgmeigds). 153 Jmbgwols yag6ols jgodo-
B0 geool  w@sha®bgho M@0  aggdwol  ggowds@gool  xedl
Aodm 3@ gdyEo o8 ag90wgdols ws dom doGol dwgdady gumbols
40 lobgbols gom@ ggi9d9eno bad@oguna,
@3B gopgds. gwigom Jogydyeros ABC Ladggmbgwo (bob. 102).
wagsd@Hgocmm, Gmd
BC*=AB+AC*-24B-AC" cosA.
oy A ws C gumbggdo  Gshgoaeos, ds'dob BD  Lodomanyg
agamghols AABC-Ts (bob. 102). BCD dotim ggmbs Lbadgambgoowsh
BC*=BD*+DC".
gobooob BD=ABsind wo DC=AC-AD=AC-ABcosA, dogowydm
BC*=AB’sin"A+(AC-ABcosA)’ =AB’sin"A+AC*~ B
—24CABcosA+AB*cos’A=AB*+AC*~
-2A4C-AB<o0sA.
oy C gmobyg 35@mos (bab. 103) b
danosggos  (bob. 104), d5dob  @sI@H o o
obognmgoy®os, My Lodswengli gogsgen gdom Gb. 102
C F390m@ab.

A C
bob. 103 bob. 104
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g A gymbg dodmos (bab. 105), 35T06 gobsowsh cosd=c0s90°=0,
daodab o
BC*=AB+AC*=AB+AC*-2AB-AC- cosA.
B B

A C D y C
bob. 105 bob. 106

godgoon A gaoby devsggos (bab. 106). oy gogogeegde BD
Lodomangl, agodql
BD=ABsin(180°-4)=ABsinA,
DC=AC+AD=AC+ABcos(180°-4)=AC-ABcosA.
podmdwobady  ofgeb  sAGI0Ggds  0olygy Bo@edwygds, Gmamag
dodggen dgdombgggeTo. mgedgds ©ad@ 3oGgonEos.
ageigds 8.2, Jo®ogngunma@adols  wospmbogrgdols  jgods@gdols
xodo dolbo a396w0gdols ggow@a@gdols xodals Gognoo.
@3B goggds.  godgom  doggdgmos  ABCD  Jsogngenmydsdo
B c (bob. 107). ABC wo ABD lisdgqmbywy-
dolsmgols Jubobaligdols oy gds
dgodenyab:

AC*=AB*+BC*-24B-BC¢osB,

% D BD*=AB*+AD*-2AB-AD <0sA.
bsb. 107 oy Jopgdyen  Goeomogdh  dg336090m

s gogomgosanolifobgdm, Gmd
AB=CD, BC=AD ws> cosB=cos(180°-4)=-cos4,
330d69do:
AC+BD™=AB*+BC*+CD*+AD’.
®Yr6gd> wadHogdaees.
ogmeigds B.3 (bobzlgdol mgemeyds). Lodymbgwols 3g90wgd0 Jm3o@-
wod0My j9mbggdols Lobyligdols 3@M3m@GoyEos.
@3983003%s. 3mgom, dmagdymos ABC Lsdggmbywo, Gmdarols
3396w©gdos a, b wo c. wog59@ jomm, Gmd
a b ¢
sind sinB sinC’
oy bodgambyeo dodmggmbss, 35T0b mym@agdols bsds@mamos-
bmds ghowoo.
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C Vg900w0sb wagydgom CD Lods@ang. oy A guwby dsbgognos
(bob. 108), dotim gymbs ACD Ladgnmbawowab dogowgdm: CD=bsinAd.
oy A ggmhyg densagos (boh. 109), 35306 CD=bsin(180°-4)=hsinA.

* C
a b
B < ! A
D
boh. 108 bob. 109

Shognmpoy@oaw,  BCD  Ladgymbgwowsh  dogomgdm:  CD=asinB.
>d@op e,

asinB=bhsinA,
bsowabog

a b

sind sinB
shognempon@sw, oy bodswengls gy dagom A4 Vgq@emwsb,
WSIAH 0GOS BT ®mds .
b C

sinB  sinC

S>dO0Y S0,
a b 0
sind sinB  sinC’
0 goEgds ©wodE Jo3beEn0s.
ogeigds 8.4 bod jgmbgools pag@wols dggo®wgds dm3odwaidoty
gaobols  Lobgbosh ool 51 bod gmbgoby  dgdmbsbyeno
VagFodob wosdg@dl.
@3B gopgs. oo a oeob ABC Ladygobgwols 4 gambols

d306wsdomy 3960, boaen R — o8 badggobywthy ‘dgduboboyeno
VagVomol Gswogbo. woageddjocom, @Gmd

A 4 _oR.
sin 4
D Lad ymhgools A-206 Aoblbgoggdoen
5 ' c gOm-90m  (agdmby,  dopoamomaw  B-by,

Coyogegenem BD wosdy@do (bab. 110 ws 1)
wa D Vyaoero ‘dggeg®omemm C-bosb. BCD

lisd gmbgwo dotrm gamban, Gowpoh
boh, 110
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ZBCD=90°, UICANETIOTE! Wwosdg HHom deokodyen & o by
Eog@Mbmobogro  hsbobyeno  gumbyg. o3 badjgobgwopsh  a=BD-
sinD=2R sinD. dop@od sinD=sind, Gopash ma 4 gpmby dobgognos
(bob. 110) ZD=LA Gopom@3  gemows-
0dagy Ggoeby  woyGwbmdomo  habsby-
o gymbggbdo, bogom o A4 gaoby

A
. C
‘ \ s
densagos (bab. 111), d5Wob £4+2D=180
ws sinD=sin(180°-A4)=sin4. dsdabagady D

a=2R sinA,
Loowobog
a

sin A 2R . bob. 111
M goegds ©sd()oEndeos. :
ogasigds 185 Ladjgobgools  ggmbols  dolgdddols o8 gymbols
dm30Mwsdo®y  ag396l  Jodrpgdomg  Ag90w©gdols  3GMIMGO G0
Ambo ggmgdaw gmals.
@s9dg0pg8s.  godgom  BD  dmiydgao ABC  Ladggmbgools
dobgd@®obos (bab. 112). wsgsd@gomm, Gmd

5 4D _ 48
CD BC’
Y ABD ws CBD 153 39mbgwgdobam-
a 180°-a gols aodmgoggbmm Lobyligdols
A D C mgeegda:
6ob. 112 f4D = .AB R
sinff  sina
CD BC BC

sinff sin(180° - ) Csina
my) 3oAgger Aouomdsls 3gm@gby aogymgm, dogowgdo:
AD _ 4B

cD BC’
Mm@ ds IR JOGId N0,
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§19. Boadnmhaggabnlj 3dmblibs

Lod gnobgamib odoblibs bo'dbogl, dobo  bomdogno Jambgaoobs
W aggGegdols  dobgugom,  godmgmm  gahodo  ag9egdo o
Jambggoo. Ladggmbgwols 5390w 30
omybodbmm  a, b wo  c-wo,  bogre
A39Mwab0ls do3odeadnmdy Jamhggdo
Ygbadsdolsw a, f ws y-mo (bob. 113).
gobggbom  Gmd  lLedgagmbyeoly  sdmblibs
Yglodangdganos, g dJolo  g39OwHdowab
wo  Fambyggdowsh  hmdognos  bado, Oodgeomspsh  gOmo  daobg
H340wos. ashgobognemm gggeos dgbisdare ‘dgdombgagge.

1. doggdageos Ladgambgools a396wo ws OG0 guomby. godemgom
dgbady gumby ws wobs@hgho M@0 wggOwo.

¢
bob. 113

sdmblibol a%s. Mowash Ladjgmbgools gymbyggdols xodo  180°%-as,
odomd  Agbadyg  gamby,  doggdaamo  gyobggdom  padmolisbgoe.
HOGo  2396mwebgds  wggdiwo  ws bsdogg  gumby,  bobygligools
mgoagdols dobgwgom godmgom  wshos®hgh o agqdel. sdmcabols
qoggeomgols gl sdmbsblbo s dabmab  gemow Bmo. Ghowos,
doEgdueo  m6o ggoboli asdo 180°%-hg  bagengdo  gbws  ogmb.
sdmboblbbols  gdmswg@mmds  ladggmbywgbols  Gogomdols  dgemey
bo'dbowsb podmdwobogmdls.

2. doagdnmos mOo ag96wo ws dom dodols doghsdyg gaomby.
qo3mgomm wabs®bgho w@o gymby ws dgbady yag6wo.

sdmblbab g3%bs. 3 lobylgdbols mgadgdom godmgem dgbady o900,
shars,  Gawysh ‘(53«5(‘]313 bodo  gg6wo, Jobobaligdols mgodgdom
‘dgodangds  wohs@bhghbo  guymbggdob  gombobyglbgdol, 9. oo mgom
Jambgacols asdmmgans. sdmiabsl gmggammgols sdgb sdmboblbo @s
dolimobh  goOmawy@mo. sdmboblibols jOmswg@mmds Lad gmbguogdols
BHoeremdol dodggero bo'dbowsb podmdwobadygmadl.

3. doggduenos Mo pgg®wo, dogognomaw a ws b ws  gho-
aGmo  dompaboly dododEadoty gamby, dogommomaw @ godmgmm
waba@hgbo m@o gymby s gbady pggdwo.

sdmblbal g%, Lobybgdol  mgm@gdom  godmgom  sinfl. sinfls
dobgwgom  godmgom  dob Iglisdsdols fi ws B ygobygol.  od
Jgmbagdowah sgowgom g@ml sb mdoggl odol yomgamolifobydom,
Ao a wo b 2390@gdowsh JgHo ag9Mwol JoGwadod dyHo gaomby
dggb. GmGe 9430 Ghmdogos @ wo f gaobggdo, godmgom y=180°-
—a—F gpobgl, 99degy g0 Lobgbybol mymdgdols dobgogom — ¢
03000l Yobs 0o s8masbobsysh  gobbbgsggdom 53 sdemebsls
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‘dgodengde o0 JJombpgl  odmboblibo, JJmbegli  gOmo 56 mdo
>dmbablibo.

4. doaydgmos  Lodgymbgrol  Lsdo  a390@0.  godmgmo  dobo
330 bggdo. '

3nblal  gBs.  jbobybgdol  mgmGgdom  godmgom  g@m-geo
Jambgl. shagnmpon®ow godmgomn Jgmeg gambgl, dgbedy gambgls
30 = badmgho gumbygdols Ladyaangdom. o8 sdm@Esbsl d5Fob gl
sdmboblibo, @m@Ee  growgbo a396o  wsbadhigho m@o  a396w0o0ls
xodbg bogengdos.

Yggbodbmm, @mad my badggmbgro s gnmbos, bogdodobos
aodmgoygbmm 917 3o@sp@onido  dmygobogro  mshsgaMwmagdo
Lodggmbgools aa46gdls ws gmbggdls dmdol.

§20. tBoa'ﬂﬁomo tBoﬁmmbabo

gogyadol gsdmmdols dmdgdbols sdm@Esbs dmdgna  Fodliguls
aobggnmabgds.  ogo  wogsgdodgdamos  sadosbms 35 Go g
LoJdosbmdaslimab.

\'/'oﬁ)ﬂ(');;()gg‘(‘)()ﬂﬂlnr) dofol  méo  bogggmo:  ghmo  jgeeds@ols
ge®dol, dgmeayg go bydobdog@o go@dol. godgom m@ogy bsgggmby
bom@Gdaol womyglgol dgdwgn a5dmod g, @md 3odg9em bsjggmb m
38 90MGgemo  wobkoMws, dgmeglh 3o — 1 gy. o9bgodogos

gog0JOmm, Gemd  dgmay  bsgggmo 1—;\*;31‘6 dgBos  JoGggenby.
m

M0oibgl, Gedgemoi a30hg9bgdls Godwygbx @ dgHos gmerg bogggmo
300ggebyg,  Jgmey  bogggmols  gadmmdls  gafowgdm.  Jo@ggemo
bagggmo of Labmdo gdmggenos. o8 sb@Gom g@O®dsbymnl dgodengds
‘F3os@mo ggo@siio ws bydolidog@o gogyn@s, Lawsi ggoo®odo
bobmdo  gohmgymos. godmmdol  gbgdol o3 asbbsbmgdgdowsb
3530dobs@ymdls BoBmmdols dgdwpgao mgoligdgdo:

L gomgger qoagasl godgggnmo gadnmdo sgb.

2. fuen  Gogydgdl oo go®mmdgdo  ofgm  (Gego
RoGmmdgdols dJmby Yoamdgdls Hogwowo gYmEgosm).

3. oy goadsl mé bafomsw aoggmgm, 350k 53 oY ogngdol
gGommdms yodo doggdymo gogy@ol gammmdols Gogos.

Jandmm, Hagb  aodmgoggebm  Lbgswsbbgs  d@sgoe ymbgrgdols
go@omdols godmbomgenger gm@dya gol.

'
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1. st gymbgol gsGomde

gomdgom duaagdienos  Jgow@s@o, Gmdgeog gatmmdols babmdo
gOmggeos  wo  dodmggmbgeo,  Gmdgool ge@mmbdo  ghws
godmgom  (bab. 114). bop@dol  g@mgml  jgow@o@ol  ggg@wo
Y o@dmawygbls.

bob. 114

gohggbmm, @md, oy Fohmgmbgrol yq9wgdos a ws b, d>Tob

dolio S gaBmmdo podmomgangds ge@OI oo
S=ab.

X6 aobgobogrmm ol dgdmbgggs, Ao’ dodm 3ymbgwols
2300©gd0l a ©s b Log®dggdo oligmo bobdygemo  sofoanswgdom
aodmolobgds, Godegddoi ddodols Fydwgy  sofomowo  bodbgdols
Gompgbmds 1=l oG Swgda@gde.

J3o@o0R0lb  aggdegdo 107 Foge  bosYognsw  @aggmo wo
woymuiol  Ygo@oegdby  ggoedsdol  agg0egdob  do@oangumgdo
COBgd0  aogogmmm.  ggo@a@o  107107=102" 3o@o@s  33o0@0¢3o©
©ONYOIFS.  Go3MZem  IsHoMs  3go@s@ol gommmbo.  gedmmdob
0gobgools  mobsbiow  wowo  ggowds@ol  Qo®mmbdo  Jo@o@s
337300l Go@mmdms  xodol  Gogeos.  Goeysh oo
3gods@ols ENGIGIGET) gBmggerals Bemos (0O 3oB) oMo
335G 960l @empgbmds 102l medol,  sdoAmd  Jo@a@o

Jpoeds@ol  geGmmdos Bowaoh a: =g-10" ©>

0/1 -

10311 :
1

b: l—d;— =510 dogeno Go@ihbggdos, sdo@ymd dotm gambgols

3390wgd0  dgod mgds  wooyml  GHman bV ogrgdow, Godgenmogoh
l 1
momegaenols boaddy W ol Gogmos. @ gygcwby a-10 sligmo

boYogno odbgds, b gg9deby o — b-10". yg9dwgdols waymgols
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{9 Goengdhy AOGSGEDMIM) doro Jambgols 23969000
oo gmamo  YoOgggdo.  dadogmmbgrool  ©sogomgs  I0Gads

1
3OO b, Oudganms  (390was W, domo  Gampghmds  jo

o@ols  a-107h-10". dsmynmbgools  go@wmdo @l dolfdo
‘dgdogomo  3oBHoMs  ggo@o@gdol  GoGmmdms Kodl.  Aopyob

35@0Ms  ggow@s@ol gotmmdos » bogoe domo AomEybmdss

L
10217
ab-10%", s>do@md dotm gnmbgwols 93>OMM30>

ab-lOz”L,:ab.
10"

godgom, sbans dosmgnmbgwols a ws b 2396 go0psh  gBmo
doobz  bslidymm  sofoemswon  asdmolsbgde. ar-oms ws  azom
sgbodbom a Moibgols dosbenmgdomo d60'd3bgenmdgdo
bogamgdmbom  ws  dgHemdom n smmdomo  bodbols LobylGom. b
tobgols doshgnmgdomo 3bodgbgarmdgdo 0dogg LobabRom bi-oms
s br-om sSwgbhodbmm. 0d  FoBmgymbywol  godmmdo, Gedgnols
3390wgdos  a;, by deoggdymo  dsdognobgrols gs@mmdthy
bogangdos,  Gowash  ogo  doaydgeo  ds@mggobgools  dogbom
Jgodgngds  Jmmagbegl, boene  0d  Js6o ggobgwols 935OHMMdo,
Aodeols ag9Gwgdos az, by dmagdaeno Jodmggmbgwols GoBmmmdby
39600, Oowaob doggdyeo oo ggmbgro dgodengds dmmagliwyls
dolido.  wsdBgocgomol mabobdsw a wo b pggOEydols dJmby
dotmggmbgools  9pOmemdo  abi-b podol. a; s by ag9cgdols
djmby Bodmyobyeols godomdo o axby-b. sddogsw dmigdymmo
dodmynmbgeols S gadmmdo  aibi-lis  ©s @byl Jm@ol  s@ols
demagligdygao. Gowaoh, @m@Es 1 Lsgdatolise wowos, aib; ws axb;
agodenggls  ab-b dosbenmgdom  860Ygbgenmdals  bydolidogdo
FobaliVod dmggdaeo LobabGom, sdo@md S=ab.
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I1. Jotrsmgmmaodols goromda

ogemigds 201, oG o garma@sdols godmmdo dobo pgg®wobs ©s o3
3399'by @sggdguro Lodsmaols bad@oagmols Bmanos, g 0. S=ah.

@3IBgapgds. o dgom, ABCD 3Jo@omgenmy-
asdols A gymby  dsbgogmos  (bob. 115). 4 A B
Vggooweb DO Uoggby  woggdger  AE
Lodopanyg.  ABCE  $Msdgiools  3stmmdn
ABCD 3oGoamma@sdolss ©o ADE
Ladggmbgol GoGomdms xodols Bmmos. B
Vg90mwsb  wogyndgom BF Lodoweng, 35906 bob. 115
ABCE B®o3g00l ASOMMSO ABFE
IO gobyeols s BCF  Ladjgobools  go®mmdms  xsdols
Oowos. ADE  wo  BCEF  dodmgyombs  Ladjgobgwgdo  Goenos
Jodm@gbgboms  wo  gomyBom, do'doliowadg,  domo AOAMNMbgdo;
HOEos. 5Jgesb  {sdmdEobs@ymdl, Gmd ABCD 3s@oggenmp@sdols
BoOmMd0 ABFE 3Gmggmbgeols gqo@mmdols Gogmos, sbes AB-BF
bod@ogunl gu@ol. mgm@gds ©addgocgdneros.

bdodsw  badodms  3s@ogganma@sdols  goGmmdols Bodmmgen.s,
AeEglsg  3bmdogros oo genmy@sdol M@0 payGEo  ws dom
‘do@ol dpgoedy gymby.

godgom  Is@oengmma®@sdols  a ws b

B C ) _
339090l Dmdol  dpgdsdg  a  gymby
b h dobgoanos  (bob. 116). oy a 390wy
a wagydggdm A bodsmangls, 35306 IsGomyg-
A E a D mery@odols goGmmoobsmgol ag9Jbgds
S=ah.
bob. 116

ABE 3s@m i gmbs Lisdgambgoowsh h=b sina,
sdo@md S=ab sina.

Al geedgms bads@menosbos  35Toboi, Gmeglsg a guoby
denoag0s. domans, >3 dgdmbgggedo Jods mganma@adol dobgogno
Jamby (180°-a)-ls Gmemas, boaoe sin(180°-a)=sina.

SAGoaow,  IoGoggeremy®sdols S gedmmdo  dobo a ws b
23900goobs s doom dodols  Jpgdsty  a gambol bobygliols
bod@agenols Hmos, g o.

S=ab sina.
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1. bad jyobyol geGnmde

agmigds 20.2. Lodggombgwot  ga@mmdo dobo  aggdwobs ws o3
3309bg  ws'dggdyero Lodseeoly baddogenol bobggdols Gmenoy,

1
g 0. SZEah.

@oddgopgds. qwigom, ABC dmggduemo bsdjmmbgoos. ‘dggoglbon
gl Ladggobgwo ABCD 3s@opngeoma@adsdwy, oly Gomameg 117-g
bobobbygs  bobggbgdo.  Js@ogngemmadadols

D A 9jpOmmdo ABC s CDA  badgymbgogdols
h 9uOmmdms  xodols  Aoeos. Gowpash gl
bodggobgogdo  Bomos,  sdodmd  ABC

c I3 B bad gymbgools A5OMNMbO ABCD

a 3o@ogenma@sdol  ga@mmdols - bobggo®dls

6ob. 117 apodols. 3a@sgngeoma@adols Lodo@eny,

Aodgeog BC 3g96ebge  wadggdgmo,
Ladggmbgols BC ag96wby wsdggdaemo Lodsgenols doanos. g. o.

1 ]
S= EBC- AE = Eah . mgmegds IR joEgd I 0s.

Aoaob a ws b gggdegdobs ws dom dmMols Apgdetiy o
gambol ddmby Ladggombyool goGomdo yedols 08539 33909006
ws  dom  Bodol pgosdy  gumbols  dJmby  Is@omgerma@sdols
Rotmmdols  babggo@l,  sdo@md  bsdggmbgeols S godmmdo
‘dgodeogds aodmomgosgnmbl geo@dgamaon:

S :labsina.
2

‘dggbo'dbomm, Gmd, g Lodgambgro Goenaggioss, d5dob a=b
wo  a=060%  Sdo@Amd  Goggsgtws  bydggobymol  godomdo
aodmomgangds am@deom:

a3

S = .
4

addmgoggsbmm  Ladgymbywol  go@omdols  gsdombsmgengano
JOag 9mmo ReaAIyens:
s=\p(p-a)(p-b)(p-c).
bowoi  a, b wo ¢ bLadggmbgool  agg6wgdos,  bogme  p
bobgga@ag@odgBydo. o3 go@dyesl dgtmbols go®ddg@s gfmwgds.
aaedab

1
S =—absiny,
> '
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Lbowosz 7 bodggmbgrol gogmbgs, @omdgenog ¢ aggewoli Jodwsdo®
Bgdotgmdl. jmbobygligdol mgm@gdols dobgwgom

c=a’+b*-2abcos y.
>dsesb

2ab
sin® y =t—cos’ y =(1+cosy)(l-cosy)=
a’t+b*-¢? a+b =t 2ab-a’ —b* +¢?
=|1- I+ = X
2ab 2ab 2ab

><2ab+a2+bz—cz B Cz—(a—b)2 .(a+b)2-cz B
2ab  2ab 2ab

:W(c—a+b)(c+a~b)(a+b—c)(a+b+c).

oy dggboBbogm, @md (a+b+c)=2p, atb-c=2p-2c, atc-b=2p-2b,
c—a+b=2p-2a, dJogomgdm:

. 2

sm]/::l—b—\/p(pva)(p~b)(p—c) :

sdM0g o, )

S=%absin7:\/p(p—a)(p—b)(p—c).

Lodgygmbgols § go@mmdols badygsgngdom daliby ‘dgdmbsbeyemo
> Ao Bobosbymo  Yaglodgdels R wo 1 Gowoyligdo
Aodmomgun gds ge@dygeom:

. F .
. 48 p
bowosi a, b wo ¢ bodggobgool  g3960gb0s,  bogne  p
bobygem3gmodynto.
aodmgoygabmm 30639000 gOOIeo. GIOPYGTOTE! 30300

R=———, lLowoyg a bodggobgwols a ag9twols  dododoadod;
‘\ (3 Jx) (]5\ (5(}(] 5\ 5\ (]
2sina
390bgs (wymagds 184). wy dggbo'dbogm, God 2bc sina=4S, dogo-
b
DO R:—a—c—.
45

asdmgoygobmm Jgody goddgas. ABC Lodgmbgwol gjodmmbo
0AB, OBC ws 0OCA boﬂd‘:]mP)(‘]gt\:;]?)()ls ({;oﬁ)m(')?)m.» xodol Gegnos
(bob. 118).
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C Szlar+—l—br+lcr=
2 2 2
a b :—lz—r(a+b+c)=rp.
_ S
3 4 oo S=pr. sJgwsb r=—[;.

¢ sddopow,  Lodggmbgywol  go®mmdo

bob. 118 dobo  bobygom3g@modg@dols @s Aobabey-
o FAgVodols  Gowoyglols  baddagaols
oo,
obhsgnmaog@oe  ARJoErgds,  Omd  myg dGsga jmbgedo
bobsbgaos Foglodo, Asdob  ddsgoen gnmbgrols godmmdo  dolso
bobggom3g@modgRtols  ws  Bobabygemo  Y@gfodol  éswoglbol
bod@agenoly Gmanos.

1V. éﬁ.ﬁauonlﬁ (Ba(‘immbo

ogmeigds 20.3. BH>39300L gsGmmdo dobo gydggdol bobggadxs-
dobs wo bodsmeol baddsgmols Goenas, 4. o.

a+b

S= h.

@3dBgopg8s. 3w dgom, ABCD dmigdgero  GAS3g0ss (bob. 119).
aogogemm AC wosgmbagno. HHS3giools gotmmdo ABC ws ACD
Lod ggmbgegdols godmmdms xs>dols B b C
Amenos. ACD bsdgmmbgols  F

ASOMME0S %AD-CE, ABC 153 39 h

a FE

8 Lodgygombgegdols CE s  AF bob. 119
Lodogwenggdo  Hos3giools i Lodsw-
gools Gogros. 35Tobawsdy,

obyeols godmmdo go — %BC-AF. A D

AD+BC, a+b

S=lAD-h+lBC-h= h h.
2 2 2 2

0y gds WsRJ0GYOE0S. .
Ygwgge HOS3g300L goBmmdo dobo Fgsdmbsjggmol s bodsw-
@ols bad@ogenols Bogmos.
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V. Gabobaoaﬂm mmbd'{]mbsg)nl‘ goFramda

ogmeigds 204 badolidog@o mnbigobgeols  godmmdo  dobo
0003 bsm gdolo wo  dowm  dmdol dwgdoty  gymbols Lobylols

bod@aganols bobgg@ols OO0, 9. o
S :la’lu’, sing .
5 s

@3B gopgds.  gwigom,  doggdgaeos  ABCD  owbympmbgwoo.
aogogom AC s BD  wosgmbsgmgdo, Godgenms  dodols goo-
9Omo  gymbg omgbodbmm  a-mo (bsb. 120). ABCD mmbganbywols
FoBmmdo  Queol  domgdnmo  mmbo  Lodggmbgwols  go@mmdme
xodl, g o.
=808+ Suoc + Scop +

+S o0 = —;—A() -BOsina +

SA BCD

+1B0-COsIn (180" ) +
2

1 .
+ECO~DOSma+ bob. 120
+1A0-Do.~;in(180° —a)=
2
:%BO(AOJrCO)sina+%DO(AO+C0)sina =

1 . 1 . 1 .
5(AO+ CO)(BO+ DO)sina = 5 AC-BDsina = Ea'ld2 sina .
(1)3(*)«4);)3_\5 ©dHJOG Yo,
Yggo. OISOl GoOMMbo osymboergbols bad@oganols babgg@ols
AHmgroo.

VLI 3basgbo dGogs b dob 3760d9dGadabs ps
3%8 339089 9Fedydog ©
tBoﬁrmmbaﬁoll ‘331806;9360

ogmgds 205, Abpogbo  d@sgog ggmbgwgdols  39M0dgA@gdols
Vot gds dgliododobo gyggdgdol Jgeemwydols Hogmos.

@B 0p90s. g dgom AiAr A, wo BB:..B, dbpoglo d@sgoan ymm-
bggodos. >3 dGoge w 3mbggdol dbgogbgdowsb aodmdwobadgemals,

“md
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AA, A4 A4
BB, - B,B; o BB, .
sdawsh, Hmen 9sGLWMdsmS mgobgdols asdmyybydbom dogogmydon
AL+ A4+ -+ A4 A4 A4 AA
BB,+B,B,+--+BB BB, BB, BB
mymegds wed?3oEgdEros.
ogmeigds 20.8. Algoglo dMago jumbaogdol godmmdms dggee-
0965 glisdsdobio ag9rgdol Fggemdpgbols jgsw@adols Gmemos.

@3B g0pg3s. sodgom Fi ddsgsmaymbgoo Fr 8dsgamggmbgools
Abgoglbos. F) 8@ogogn ygmbywe woggmm  badgymbgogdse: Ay, A2,
vor Am's Abpogbgdals aadEsdbsl, dedganbag F 3dsgsw gnobgwo
Fr-30 powadyogl, od bodggmbyogdls F; ddsgsen gambgools A", A",
co Am" Lsdggmbyogddo  gowenyygabl.  F ddsgomn ggmbgeols
goGmmdo A, A)LLAR Ladggmbgogdol  gadnmdms  xsdob
Aomos, Fr  3Gogsmgmbgrols godmmdo  jo — A", A", AR"
Lad ggmbgogdols gs@mmdms xodobe.

g asom, Abaoglgdols gmggogogbdos k. oy A, Lsdggmbgwolb
2396005 a,', bogne dobby ©odggdgmo Lodoeang A,', 35Tob A"
Lodgmobgwols dgbsdsdolio yg96wo ws Lodsmeng odbgds: a,"=ka,,
h'=kh,. sdgeob yodmdwobsty

N L L D LN '
S(A,") Za" h, ——zkankh" =k 2a h'=kS(A),

g 0. S(A")= K’S(A) . (n=1,2,...,m).

09 53 Aoemdgdl §a30-Vgow 9g336 900, dogomgdo:
S(F2=K*S(F,),

aby

sdawsb  mymdgdol  Lads@mosbmds  gbopos,  Gowpsb k
Wgbodoadolio 2346w gdols Jggatdwgdols Aoenos. mgedgis
o3 JOGIOILER0S.

Pwgao-  Abpogbo  Lodgymbgegdol  godommdms  FgodEgds
Fgbododolo  gggcgdol 56 Lods@anggools o6 Igwosbgdols b
dobgdd®obgools  sb  IgModgRdgools  Yguetegdol  jaodsdol

Hogmoo.
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§21. Valogto IBsgsm gmabygdo

896bs Bmgipds.  Ihogom yambgwls YybogHo  gfmegos, oy Jolo
J3IDS HFIOEO HOEROS ©S gagens Jgoby (oos.

336bsBmgigds.  dAsgo ygmbagols, Gedgenols 439e0o V396
VAag¥odmby dwgdodgmol {ogloddo  Bobsbyeno  ddsgem gmmbgeo
afmegds, bmgnm §agfodl — d@sgom jnmbgoby dgdmbsbeyma.

3sb6bsBmgmigds.  AGsgaen jymhgols, Amdanols TRAL 43900
Yog006oL  gbgds  Fagfodby  dgdobobymo  ddagoe gnmbgwo
aVowgds, bome (ogfodl — ddsgeen ygmbge'do hobabeygeno.

ogeigds 211 {gbogmo ddagaen gambgwo YOgVoddo Boboboymo wo
YagVodmby Dgdmbabygemo 8@ags jambguoa.

@3B g0pg9s 30 Jgom, A @o B Adsgoe gymbgrol méo dgbmdgeno
Vag®ma (bab. 121). 4 wo B Y{yg90mgdowab
aogogEmme  dGsgou gmbgools  gymbgms
dolgdadobydo. qmjgom, o domo
doagggeol Yaddogos. AOB (omwggdes
badgmmbgwos,  Godaols  epgdgs AB wo

o3gdglimsh dogdotry  gumbggdo 2

" bob. 121

“9edols, Lows(s a  dosgoe ggmbgools

aqobgs. O Tgodomo B {a90ml 39bmdger C F390mbosb
dINnog JOOHOL 3J J J 39
aaogGoem. ABO 0o CBO Lod 3mbawgdo OO,

Jdod Q JINOYRY OO
bod ggmbgogdol Hoemdol doMgguo bo'dbols dobgwgom. OB dosmo
Lsghom  gggtos; AB ws  BC A496wgdo  Hogros,  GEORmAG
Vabogoo  ddsgegmgmbyools  agqwgdo, B F3960mbmasb dpgdaty

Jambgagdo 3o % - gedol. badgymbgwgdols  Gowmbowsh
godmdeobsdgmdl, @Gmd OBC Ladgyobywo  Howmggeess s C
Vaa0obmob dpgosmy gomby %-l) ae@oh. dsWoliowsdy, CO s@ols

Adogoen gmbawol C gambols doligd@@obs.

obans O (gBRomo C  Fa90mb  dgbodgen D Fgg6mboob
Yggogtmmm s shagnmgon@ew wogsdBhgogmm,  Gmd  COD
Lod ggmbgwo Ao@agdess ws DO ddsgow ggmbawols D ggmbolb
dolgdBoobos  ws o 9. Ladmgrmme  dogomadm, Ged  yomggao
Lodgambga, Gmdaols gHmo ggg6ees d@sgom jmbgooly a9 wo,
bogom Jobo  Fedodesdoty Taaoms O Fadioeo, Homaadess.
ggaems  sbgmo  baBggobgeol @gGrgdo oo sdagweb
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2odmdwobsdgmdls, Gomd  Iogee gambgwols ggaers  Vggom
ogdomgmdls §@aglodby, Gmdemols  ggbdGos O s Gowogbo
Lodggmbgroli ggtwols Gogoos.

Gowpash  AOB, BOC  Hogro  Hogoggdes  bad jgobgregdol
939790 bg  wsggdamo bodowengado Gogroo, sdo@md dGsgom 3mm-
bgwols gggers 3390w gbgds Yaglodl, @mdmob ggbddos O ws
Gowornlo  badggmbyogool  w9dggdby  wolggdgmo  Lodswenols
OOeros. mgm@gds ©ad@gogdueos.

mgm@gdols @ ocgooweb  asdmdwobsdgmdl,  amd  gbog®o
dosgom ygmbywols  gambggdol  dobgdaGolgdo s  aggc@gdobs
Paodstmmdgdo  ghom  Tadhdoedo ogggmgdosh ws gl Tgd@ogro
‘Jgdmbobamo s hobsbymo Faglodols 3gbA®L Fomdmswygbl. 3
Taodoeml Ygbogdo ddsgoe ggmbgwols 39b@®0 gimpgds.

aodmglsbmm  Falbogeo n-jymbyrol g, agateo  ‘dgdmbsbygano
F@glodols R @swoybols @s habsbygena F@gfoedols r éswogbob
dobggom (bob. 122). 0

Goyoh 4A03=ﬂ—, sdo@md
n

1807
a = .
n
BOC ds@mgymbs Loadggmbywowasb A B

180° bah. 122
n

?- BC =OBsina = Rsin

% _ e = 0Ciga = rig 3%
2 n

N

a”=2Rsin]80 ; an=2rtg180 .
n n

Vabogdo badjgmbgwobismgols n=3.
a, =2Rsin60" = R\3;  a, =2r1g60" = 2r\3 .
Vabogdo mmbggobgooliomgols (ddog\)ﬁs&()l)un gobs) n=4,
a, =2Rsind5 = R2; a, =2r1g45 =2r .

Vabogao gdgbgnmbyoolismgols n=6,

a, =2Rsin30° =R; a,=2rg30° =

2r\/—3-
3

BOC dsdogymbs Ladggobgwowsh bowos sydgmgy, “ed

r:Rcosachos180 . o
n :
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aodmglobmm  shans  (glbogdo  n-gambgools S, godmmdo
‘dgdmbobyano s hobsbamo {@gVodmgdol Aswoygligdols dobgwgom
(65b.122).

S,=n- SA()B:n‘%OA -OBsin2a = ng sin 360

k]

n

, 1
S,,:n‘SA(,B:n%AROC =n-0Ctga-OC =nr-tg 80
n
U. Q.
S,,ZII-R2 sinﬁ 3 S,= nrztg 130
2 n n

§22. Gorgfomab boaGdy. Feob goBomda

Yagfodol Loa@dgby mgoabohobem Fomdmwagbs ‘dydwgebsotawm
doogmyds. Toddmgowyobme @ Vomol go®ddol dogo. asgk@om opo
o pogdodmm. Bomgdiymo  dmbsggzgmols Log@dy séols (ogFodols
Lbog@dg, Gogome  godmgmm {ogbVodols bog@ddyg, o9 gogoo dobo
Aowobo? mgogliohobo dnlob@gdowsb Gbowos, Gmd §ayTomols
Lopa@dg  dobdo  hobsbyemo  Logdotobs 3306y 3390w dosbo
dAogo yambgool 39Mm0odgR@obapsb ¢dbodgbgmmme  yobbbgsgwgds.
odgsb  asdmdwobady,  Jgodengds  wagsd@goamm  TagTodol
boa@dol gdwgao mgoligds.

ogmeigds 224 A gVodoli Log@dol ‘dgaiadogds doli wosdg@emsb
bgodobdogdo m@o {Hgfiodobsmgol gomo wa ogoggs.

@3B gopgds. SFoWOM M@0 bydoldogdo (@gVodo. gmigom Ry ws
R, domo dopoybgdos, 1 ws L go — YéHgVodgdol boa@dggdos.

. / L
39 dgom, mgmAgds JGweos ws ——# . Ao omaw
e ' 2R, 2R,
P ()
2R, 2R,

swgdme Toglodgddo bogbsbmm Fylbog@do dGsgem sgnmbgwgdo,
AmIgems 3390 o0l 1 Goibge  bogds@obs@  @wowos. oy n
dogosh  wowos, doTob o3 TEyPodgdols  Loaddggdo  bhobsbeygemo
g ggobggdol Prows Py 3960dgRdgdobagsb  dbodgbgamemo
2oblhgogwgds, ododmd (1) gAEOEMds oM ©oodEgygs, my dobdo
L-b Pi-om Fggcgeom, bome -l Pr-oor:
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A A Q)
2R, 2R, .
P s Py 39608386500 FoH Vodgd0b  Gowogligdom ;5.\8(*)31}0&*)(1).
g babsbymo Fgliogdo ddsgsm jgmbyemgdols agg6mgdos a, $0p b,,
ds'dob: /

/

o

P\=n-a,=n-2R,sin —1—8—0— , Py=nb,=n?2R,sin 180
n

5

n
s>dasesh
R . 180° P .
—— =nsin——, ——=nsin
A n 2R, n

Z] 0.

A _A

2R, 2R,

b 3o (2) gAHmemdsls gfobssedpgagds. mgm@gds G 0G0 0s.
doegdygaros, Hmd FagVodol boa@dol osdg@omasb dygsmogds
d9@dbyemo T sbmmo (ogombgds “30”) swobodbmls:

/
—=r.
2R
T 0GaEombosgry®o Gobgos, dobo Boshemgdomo 360dgbgenmados
1=3,1416.
sdMogo, Yoglomols ogddy asdmomgengds gjeo@dymoo:
{=27R.

godmgommn  Fagfomob  od  @jools bopddg, @edgeog n-00h
346G Jambgls dgagliodsdgds. 3> dgrogn Jmbals
bobggo@V@gVodmols  Log@dy  Fgglodadgds.  oBolowoedy  1%-00b

Jambgls % bog@dols @gogno  yglndadgds, n-006 Jambgl o

Yggbodadgda @jgogno, Gedarols boy@dgs:
TR
I=—n.
180
3363 Bmgmgds. LOdARYOL  gggens 0d  Fy@Roaologeb  dgdwas®
BoyIGSL,  Godgarog ngydgero  FadGogowsh dmgydgee
dobdognby  FgHow  oB  oGols wodm@ygdyeno, Ty gVmwpgds. o3
Vaopoml Yool ggbdde gfmpgds, dn@gdyen dsbdogols jo — Yool
Gooyglo. '
Vool Labegetos FogVodo, @mdgenbog 0aogg 39bHH0  wo
Gawoylio sjgb. '
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godmgmm R dowoygbosbo  Yaols S gedmmdo. Vogby
‘dgdemghsboo F §gbogdo n-gambgoo  ws Yagdo bosghobmm F,
Fabog®o n-gambgwo (bob. 123). F, G sgom ggmbgro Yoyl dmocegl
wo,  dodsliowddy  dolo  godmmde  Yaob oOmedhy  dgBhos. Fo
dAsgoa ggmbgwo Y430 ‘ool s S30@ed dolio geGmmdo Yol
Ro@nmdhy bo e gdos. ddsgo Jambgogdols ASOMMAEY0S
S|:%])|R» S::%Pz"’
oo r sdol Fr ddsgo ggmbgwdo
bobabyano Pagfodoli dowonbo, Py ws Py
30 F 0> F desgag Jgmbgmgdols
3960d5HMgd0s.
godaom, Fi s Fr déegoe o bywgdols
539Mwgo0s b ws  a, bogpe  LAOB=qa.

sbhawos, G md ABACZO(:ISO . ABC 6ob. 123

n
Lsdgmbgoowab (bab. 123) gogdaenmdon:

a
AB:-————AC , oby) 2: Z .
cosa 2 cosa
P
sfgwsb  nb = na , oby B = EI shgos OAC Lo gymbgwowah
CosSx Cosx

3099 aermdm: r=0C=Rcosa, Laowsbag dogowgdo:
1 R
S, ==P, s S,:lRRcosa.
2 “cosa T2

Lo gda@obag  wowo #-obsmgol Py 359G0dgB®o  Gopobr dGo@ e
aobbbgogrgds  (agVodol  Log@dobogeh, cosa  Gogobe  diodge
oobbbgogwgds  T-obogob,  @opasb a  gymby  Gopobe  dgodye.

doBobioody, S @ogobe dgodge 3obbbgogwyds Lg-obhzso& bogogy
I §aob $agFodol Lop@dge. odogg dobob@gdoms gode S @Gogobe
dgodge  3oblbgogegds %R*)lmtwﬁ- Véob S godowmdo
Jomogbgdaeos  S)-bo wo S5-b dodol, sdoHmd  obog  Gogobp

dgodge  yoblbgogwgds /?R-()lw(l)oﬁ. gt g0 dbmerme  ds'dob
. “ IR
dgodangds Ygbdgenwgl, Gm@gs 527.
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sd60go Vool godmmdo godmomgengds gjm@dyguoon:
IR _ R%.
2
396bsBpgfigds. YO0l bofoenls, @mdgamoi ¢gbdMseagdo  gymbols
doabom Jpgostigmdl Yohoyeo LyJRmeo gfmegds (bob. 124).
Vaogmo ligddoaol gotimmdo 0dwgbxg@ bogmrgdos dgbadsdo-
bo  F&ol  go@mmodby, @edpgbxgsi  bogmgdos  (39bHHsmg®o
Jumby Legm  gumbgby ob Godwgbx goi bogangdos Lgddmdols
Agomols bog@dg dgbsdsdolo F@gFodmol Loaddgby. gsdmdpobady
sdgesh Y@omemo bgddmeol godmemdo gsdmomgemgds go@dnmon:
2
S:ﬂ'R a.
360
bao R Fool Gowogbos, o go dgbsdsdobo  3gbdcsgnydo

Jambol  adsegbagmo  bmds. oy a  3gbdtemagto  gpmbols
Hoasbyeno bmdss, 3sTob

1
S=nR*-Z < —Ra,
2r 2
b, o9 byddmools @gogrols Log@dyg ol oo, 35Tob
s=aR——-Lrs
2R 2

306l Brgigds. V/:ﬁmls wo  babggedbood@gols  bog@mem  bofowls
VoOogeo Lgadgbdo gVmegds (bab. 125).

o O

bob. 124 bob. 125

0d Lgadgbdol godmmbdo, Godgmoi babgge®ddols oo >@
>Gob, godmomgangds gym@dgeom
R’
360
Loos a GgbHHsgny@o  guobols g@seyliagmo  bmdss, Gmdgeros
o Poogmo  bgadgbHol  @geml  dggbsdsdgds, S go  od
Lodgambyeol godmmdos, Gemdgols Yagdmgdo ool 3gbd®ols ©s
‘dgbodsdobo bgddmeol Fgdmdlsbeg@gemo Gowogligdols dmanmgdby
dogbotgmdl. “~ bo'dobo gbws sgowmm 35Tob, dm@Es a<180°, “+” .
bo'dabo jo 35d0b, Gmgs a>180°.
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§23. Qadoﬁénb 3.&6)016'30)56 dmmﬁ)gmﬁé@mo lml)@aaé

AR5 ’(;6(')?)()5.2'00 (Asmgds@ogs, 1 baFogno), Lod®Aygby
Jugdo®g  mO0  PYOWogOm3g@3ghwo e e®ymmo s gmm®dobs@m
©athdo Jdbol g. . Bodmggmbs gmodwobs@ms Lob@gdsl, @mdanols
LoDy gdomasgy ‘Jgodengds wadygodwyls aABmogHmGoebobs
‘Pgbosdodolimds bodwgoer Goibgms bybobdog® (xy) Fygoengodls wo
bod@Agol  Vaddomgdl  de@ob.  sbgm  bobRgdsls  sa@gmgy
©a3o0GHol  Jo@mgnmbs  gmoowobsms  Lob@gdsl  yfmwydgh,
bogom  bodd@ygols  bgdolidogdo  (xpy)  FgdHoaols  x  ws y
JOAE0BsAOL — ©3eaH0L BsBmggmbs jemdEobs?gdls.

wg3o0Hol  dotmggmbs  gmmaeobs@oms  Lolidgds  bdodosw
030MB0g9dl  gyabiosms  mgolgdgdol  wawaghsl,  Ladysmgdols
Agod m{};;l)» aodmgogaEronm  gqudgdGoge  Gogg@ems  gemo G-
dgdsdgmds,  godemgme  Jobsgggmobl dyefgd@oern, dobdogno @
le ool Jodols @ws o, D sdom Lodroagds agqdengas dmgaboo-
VamGosel dodol A 0d0m LoBygomgds aggduggs dogobe
bom 2am3gdGoaer goau@sms Goedols s Jomo YHmogHndoyds-
GAgmdols sbagobo, my Gbmdognos GoyyGoms aob@mangdgdo.

I. 3m60633m0b ‘3’30636@0@0]) dmmﬁgoﬁa@abo

godgom, A(xy, y1) ws Blxa, y2) oo bgdobdogdo {y@@omos ws
Clx,y) ool AB  dmbsigggmols I gd@Howo.  godmgme  C
Vao@omol x, ¥ gom@pobs@gdo. woggdgsm, AB dmbsgggmo Oy
@gAdols 3s@agngueoy@o 5@ SGol, oby x #x,,

Y A A, B, C §g0R0egdby asgagemmn Oy mgadols

C ddoggerg@o Yagggde (bob. 126). gl Y-

B gd0 Ox g@db Ai(x;, 0), Bi(x;, 0), Ci(x, 0)

VooBomaddo aosgggol. msgngbol mgm@ g

— dols  mobsbdow € VgoHoawo A48 dmbsg-
A C, By x 39mob dgeVyd@oaos.

Gopaob C) Vgodoao A48 8mbagggmols

6ob. 126 ‘9o 9B oo, sdo@md A,C,=B,C;, &0
A mdowsh dogomgdon
X+ X,
X=—2=
2
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o) X =X, obhy AB dombsggamo v @gddol  3o@ogngana@os,
do'dob A, B, C VygOoanygdls gGmo s opogg  oobobs  ofgl.
o Dobowsdy, wyo@dgens o dgdombggasdo LYodos. C Yao@oaols
mAwobs®o shognmpog@aw dmodgdbgds A, B, C Yam@ograd'by gbws
Aogogemm OX wagdol Jo@sa gan o Vegg00, dogoegdo:

Yit )
Yy o= e
2

SdGopow, A(xy, vi) s Blxa, y)  YaOhoengdol ‘Jgdog@mydgeno
dembs gggmals ‘Aol g oarols JMOAOEohs@godo aodmnmguaogds
ROGdYEgdoar

2 ’ 2

Xy + X, v+,
= = P = e

11. 3sbdogmo 6 FgBGogl Vw6l

gmdgom. XOY Loddrdggby doggdgmos  Alx, yi) wo Blxa, y2)
Codpomgdo. A s B {gdHoargdl dodol dsbdogno godmglstemn
o8 Fgdioengdols 3mm@@obs@gdom.

wogydgom, Ged X #Ex, ws ¥ EY,. A ws B Voo oty
aogogerem  3mm@wobs@ms  @gddgdol 3o@o- v
gogeoa@o YOggq9d0  ws  domo ‘(5‘\9\»0(;3(')(‘7)0|) A
gOm-g@mo  YyhHowo  C-mo segbo'dbom
(bob. 127). C ws A Uyohogogdl  dJodob

dobdogwos lyi-va]. bognm C ©ws B YgdHowgdls C B
Derdols dsbdogras [ -] 0y ABC
Lod gzmbgwobamgols  domaspm@ol  mgo@gdsl 0 X

5>dmg0g9bgbdm, dogowgdor

d= \/(Xl X ) +(.V1 -»n) .
Lbowsg d o®ols 4 s B Yydoenydls ‘docols dobdogoa.
Ghowos,  @md  dowydageno  goedyms Lado@menosbos  od

bob. 127

Jgdmbgggo'do, Gugs x =x, b y =v,.



11l Vﬁaﬁ'nﬁmb 396G mmgds

Vygowpobeg R @swogbosbo §aglodol asb@oemgds, @mdgols
3gbd®o  Cla.b) (go@Homdo Jpgosdgmdls  (bsh.128).  Y@gfomby
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Lo gm@oba@m bod®@gaadol dsGowgenado boo@dgggdo, Godgy-
b0 bogmm@wobopyn Ox, Oy wo Oz
w9Hdgdl DOMUSGgmyh Va6 oangddo,
GOedganms gooewobs@gbos dyladsdobaw,
Yy X, vy oo z (bob. 159). od(ﬁ()én;\) bog@iols
bgbdobdoge M VgdRoeel  ‘dggbodadgds
bodwgoen Gogbgms 3@ 339900 @ognayg-
o) - Sdepo (x, v, 2) Ladgyao. x- gVemegods M
’ X Faonoemol sdbgobs, y-li - Gpoba@o,
y bogne z-I sdgnogo@yo. X, ¥y @ z Gogh-

Y 390 gfmegds M FydhHoeols gemdoobo-

Bob. 159 Gado ws Vy@gh Mx, y. 2).

g Jgom  sbans  dmigdaamos Fmr];\ Jogm
dogbgms (x, v, 2) bsdgyao. Sdbiolms  @g@dols x Fagd@oa by,
ooEobs@oms  wyddol ¥ VghGomby wo  s3gmogshms  wyddols
Vao@omby gogogemma  dglisdedobow Ox, Ov ws Oz @gtdgool
doOmmdigeno Lodd@yggdo.  Ghowos, @Gmd gL 13()64}@)3;)360 RIQLs
Vaodomdo  aos03ggmgdosb  wo  doggdgmo (x, v, 2)  bodggemo
‘dgglodadgds domo gowasgggmols M Fg@@oenl. 8 Fybom Bodwgom
Gogbgms  bgdobdog® (xpz) @amoggdyger  bLadgyenl  gglbodoedyds
Log@dzob godyggggmo Vodhomo, Godmol joodeobs®gdos x, v
ws Z.

s>dBogom, bogMioli Vat@omgdbs ©o bodwgoge @ogbgme wogns-
dgdmemo badgau gdol LodGogengl do@ols @odys®gdummos  9édmo-
gOm o liobs Gglisdadobemds.
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z
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§29. gogPoms 396 ©s]36s Bogﬁﬁa‘ao

bogAggdor  goasm@ems »o0EsJdbs  oliggy 5obobobrg@gds,
o3 Lodddygby  (§13). Loghigdo  Fgd@doemols  8odsdo
LodgHmos, Vogol dododm LbodgHoos  wo dmdmmg@os 03Mgm3Y
oliggg aobobabeadgds, Gomama s LodAGHgbY.

5o®s  Tg@mGogmols Gododm LodgH@ools ©s (@Ogol 8ododo
LodgRedools, aobobogngds Lodd@gols dododm bodgHosg. o8 AoO-
©sJdbols 5B shigmos: gmdgom @ bgdolidoy- X
@0 goJbodgdgmo  Lod@Aygs (bab. 160). ¢o-

3%l X Tyd@omopsh o Lod@Aygby  399-
390m XO 3>6mmdl ws dols 2oaMdgeadsby O
Ty @oaols 3bodgl 3oaa0m XO-l o OX’

dJmbo 3390, aotsdbols, Gedyelboi X §yo-
Horo doadgogh  dob bodg@dogen X7 (- Y
Hogmdo,  9fowegdgb  a  Lodd@gol  Godsdom

Lodg@Gonm  ao®Esddbal.  my Lbod®@@gol bob. 160
dododm  bodg@Gomu 3o Jdbsls goggde magols magdo  gowsd-
gogl,  35Tob  gogygdsb 9lmegogh  Lodgd@oaml  «a Lod®@ygols
303560, bogm a Lod@ygl ~ Lodgd®ools Lod®@ggb.

Log® 3930 Jd@smds  oliggy aobobobwgdgds, Gmagm@E  Lode-
BYaby bLobgenwmd®, dnd@smds aVowgds  aotosdbsls, Amdgeno
T9oHomgdls dodols Asbdo madb o (3genols bog@gdo Vgo@omols,
Yogobs s Lod@@Fyol dodsdm LodgBGogmo  goGEsJdbgdo  emd-
Homdgboo. ‘dggbodbmm, Gmd 0obggg Ooamag l)()?)&)@d;]‘ba, dmddo-
mésls Togg oowadyogl {oggdo, bbogo — bbogdo, dmbsgggmo —
dmboggamdo s gymbg dols Been (;V('](nl'y(]d(). Log®migdo dmd@omdols
sbao  mgoligds ol s@ol, Gmd dmdGomdsls Lod®Hyg dOw3Yogls
Lod®&ygdo.

3sommgmyho gaedebs. JoMonymy@o  yows@obs glmwgds olgm
3o0wsJdbal, @mdgenlisg 0390l bgdoldogho (xyz) (yd@omo
poadyogl (x+ay+bz+e) Fygd@oendo, bows a, b, ¢ — ddoggdos,
SdM0po© 3G gE @O yows@obs dmoggds Jgdgao QeIOI)g0 -
d0m:

x=x+a, y=y+b, z=z+c,
oo x5 ¥/ wo z7 Voddmawagbyh 0d VaoRognols JOOGAPbSR G,
Gedgmdosz ds@omgma®  yoa@obolisl aswowols (x,,2) ¥ oo &o-
0. 3odmdEoboty  ofgEsb, Is@omwgmy@o  yos@obs oMol yoM-
©odbs, Gemdgoma(; Logd3ol  byoolidog@o Vaddowo ghmbs ©s
0353{) 30d5ON YD AN FILONWYOEDW Y.
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09 IO gEn@o  pows@abs  boyenwgds  bod@@ggby,  ds'dob
goag@ob  bgdoldogmo () Vad@owo  gowswols  obgm  (x7p)
Cad@oen'do, @md

x=x+ta, y=ypt+b,
Lo a wo b Goody dnedoggodoos.
30 ogngeng® powa@)abol yoshbos dgdwgao mgobydyodo:

L So@o@ngunydo gowa)shs dord@omdss.

2. 3oGogngena@o  gowosdahobsl Yad@omgdo  powsswpounwgds
3o@omgunc®a (ob mobbgwgbogno) Yeuggool poblgdog gomo ws
0dogg dobdowo'by.

3. 3atorgag@o  powadebolislh - mommgygemo YOy pswoewols
mog0bogg 3s@ogngena@® Vdog'do (o6 moagol mag'do).

4. bydobido; ]ﬁm Ao A o A7 Ygohomobomgol  oGlgdndb
dbogoe gGmo IsGogngardo gowsiabs, Godgumlsg 4 Vydioero
A7 Vagogoen'do powadyogl.

5 oo umrm(]mlg)‘] jOmdom  dgb@yeogdagemo  SoGopngeng@o
powa@obo ggadergal Jo@ow guna@ gowoedyobsb.

6. 3oGoany m‘;](‘)n aows@yobols Jgd@bgdyano  yodws Jdbs  o@ob
3oGoengane@o dowad)obo.

7. bog®gdo  3e@agngana®  powoa@abols  goggeno  Lod@d
aowadgogh ob mogol magdo, ob magols JoGogngan@ bod@ gy do.

Log@gydo  dodmmghos  ws  Abgagligdol  aodweddbs  obggy
aobolisbwadgds IGIURYUIOTE bod® @ gy 'by. ()ls‘] 39 GICANUTCTS!
Lod@@ggba,  dHgocwgos,  Gmd o LogOggdo dmdmmygios ool
Asponligdol godws]dbe.

§30. 881']@‘“6360

go'bogol, dgfobogobs wo Ghgswalibgs @Hgdbogagdo 606504
dols 'Zi;_]ls\'ﬂ\dg@()lmls i'SIfhif 09 lsh;;.fp\mhh;;m babols bowowggdo. bemyo
dompobo Laglgdom aobobs'bog@gds dobo  Gogbgomo dAbo'dgbgeoe-
dom.  sbigm l)()ggngg;];ﬁls b go "h\(f)‘('lgf\nf) Lowowggoo gV mwgde.
Lgosgrs@yern  bowowggdols dogogromgdos  Log@dy, goGhmmdo,
dr G mds, HII3gaodgde,  gambols beds, swodosbols shogo o
bhgo. s bydmdls Lbgo Lsbols bowowygdo, Aodgenms
3oblabmg@obam; jols, (5a()g\».s Goibgomo dbo'd: 3bgenmdobs,  bodo®ms
SpMgmgy  domo  JodoGmgargbols  Gewhs.  sbge ¢ Lowowggdls
3adOemOgeo Logowggdo o6 gadooagdo  gfowgds. gadhm@pao
Lowowggdos, dogognomaw  dogne, LobJody, obida@gda,  dagboiys@o
ool wodsdmenmds s Bhy. bbgowalibgs  Lobols Jad0e®Oeo
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Lowowggdols Bergowow ‘dgbfogenolomgols  (domo 3MbgMg@H o
mgobgogdols &Y goeroliobgdarow)  bskodms ‘dgdmgopamm g ¢,
39dH0@0L 36gd.

896bsBogmads. 34 ]HG0 aVorwgds dodo@myan debogggols, g- o
dobogggmls, @(*)35@01)(1)301;0(; woliohy 0 gdaEn oS Lomogy 05 degne
Vadhoso.

396060, Hedgools lm(rm;;;)o 4, bognem dogoe Vyodouos B,

5>00b0dbgds  boddmemmo  AB. boaxg®  gaddeodo omobodbgde

op®MYmgy  gBmo  shmmo, H‘s‘(pg»()umgg, a. bobsbhy 3946060
aodmobabgds ob@om (hob. 161).
30dmeol  bamoggls  dobo dmwgdols

4 o g Vaopowo gfewgos.
39606, Godenols Lomagy > degne
VaorHogoo I9mdabymls gdmbaggs, bujanmgabo
p s 39dom@o sby bye-ggdhedo  gWowgds. ol
I . i >
b 161 sgobo'dbgds O Loddognmmo. beyan-g9dBoal
D,

3oM33g a0 dodoBmyangds o@ Ao0hboo.
396bsBmgmgds. 39 HmO0lL Log@dy  (Amwneo) gV mwgds dobdognls
Joli bomagglbs ©o dmane Voo doerl dmcéols.

AB  39d&maol Lopg@dg smobodbgds IABI Loddm@mma. Ghawos,
bagm-59JHm0l Log@dy ool brajgn s,

336bsBgigds.  39]HmOL, Gedenols bog,@dy l-oli  Aoanos,
JOmggEmgabo gaddm@o 56 mdHo gV mwads.

396U Bpghigds. gHmo W 0gogg VOgols 3o@ogny @ 49 BBl
JMumobga@yana 39dB0A 30 gVowgds,  boge 2900 s 0pogy
Lod@@gol 3o@agnganeyd 39dH0e el — 0d3 moba@gano.

doggodenos, @emd bryunemgabo  g9dHm@o bydolidog@o 39JBm®ols
JO0bgodeos,  bogne oy bado s0ddedowsh gm0 dsobg
byanmgabos, 35P0b olobo JMd3goshadyanas.

A4 B
1 B c D -
C D
a a
foh. 162

104



AB o C}) JOmobgo®am  g9JBmegol  msbsdodo®myero
(9Ombso@ow  dodo@mgmo)  glmwgds, oy >OLydodl 4B Vogob
S@ads@amgua@o  a Lod®dyy obgmo, Gmd AB ws CD bhoggoo
dwgoo@mgodl @ bod@Hgol Gogn dbodyl (bob. 162).

AB W CD JOmobga@uen  ggddm@gdl bafobsswdwgemw
BodoGmmo  gVowpyds, oy obobo o6 oGosb  msbsdods@myuro
39JHm@gd0 (boh. 163).

-—— e
B 4 C D 4 B
4 B D C
D C
fob. 163

356bsBegigds. O gyJHoel gVmwgds  Howo, oy olobo
mabododo@myenos wo doma Loaddggdo Gmenas.

3oGommgeny@o  aswa@obols  mgoligdgbowab godmdwobstigmadls,
dmd  bog@iol  bgdbobdogd  YgoHoarby  dgodmgds  dogoomn
dodgeo 39dHmOol Gogo g9dBme0, msboi gBmswgGmo.

0 AﬁB 0o A|B| (bob. 161)  g9ddm®gdo  Hognos,  Fg@g9b
. 39J0HMg0%y  Togogo  03g@aogdo

’ X Wowrgds  gadomoms  dyatgoel  wo
/ 39J0m@0l Goibgby asd@sgangdals.

=d >
godgom a ws b bgdobdogdo m@o

; A /; 39J0 005, sgoeomm Log@iol bydobdog-
0/\3 Mo O Vadiomo ©s ogofmo 0‘4:;
a+b gadoyeodo, dydwgy g0 AB=b gydBeodo.

boh. 164
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OB 39d3m@L (6ob. 164) gVmwgds a wo b 30dHmAg30L x oo ws
owobo'dbgds ‘('];]Hg){y(l)ﬂ(\()(fm;g: a+;, g o
OB = £+ l; .
39d6OGm ‘dgg®gdol o3 Fgbls Lod ggmbgwols Vabo gVmwgde.

dggbodbmm, @md a  ws b 30dHOOg50L  xodo 5@ @0l
odm o gdaemo  od FaoHognols ‘dg@hggahy, Aedgenlog deggdm
30@39e0 Bgbog@yd 3adHheab.

daddoams  dgi@gd0l ab o Fgbo  dgodenyds aobgobogswemm
Ygbogogd  39dpmGns bydolidog@mo  bLali@geo Gomwgbmdolismgols.

> > > R4
sodgom,  doggdnmos  a, a,...., a, 30doeogso.  a g9ddméol
dogme Pad@Hoaby dogeomn a, 59060, a, -0l dogney §y@@oen-
N >

by - a godoeoo ws oo Woa, gydBhedols dmgoe Fad@omby —
N S
a, 39dHeeo. g9dHmol, Godanols Lomaggs g, -0l Lomagy, bogoe

- -

> -3
doger Vaddogos a, -0l dogne §a6ioaa, aVergds a, a,,..., a,

33d6009d0L xodo @s Sl seobod6gde: a|+a;+~~~+a:7 (bob. 165).

{
AN

a
Bob. 165 " fob. 166
§0ddeoms  dgzmgdols  m3g@scosl
aoohbos ‘dgdwgao mgoligdgdo:
La+ b = b+ a (popshoigergdowmds)
2. a+[b+ C) = (a+ b) + ¢ (X 9B dswe-

&)

o3 mgoligdgdols doGmgdaenmds
hobl Fybodsdolisw 166 ws 167 bobe-
bgdowsb.
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Ghowos, bgbdobdogdo o ;;;]‘-I()mﬁmlmm;;nlﬁ S0 sl Berane-

ools
a+0=a.

a  gadoweel A @ocbgby badGoguo  gVowhds obgm b
39JO0aL,  @odganoi sgdsgogoegol dgdoge of Judodals
) bl =|Adl. 2) a ws b 4900090l sdqom yBHmbso@o dodoGia -

Q Jdaoneey Jg0 <)

magdo, o7 A0 s baVobsowdwgaem dodadinemgds, oy A<0.

R .
e\ 3 ¥ ) ¢ ¢ « | b ¥ . ' i+ 71 p i
a 39d0m@ol A @ogbgby  boddsgano  swobo'dbgds Aa
Loddmgnmmo.
» > N ¥ >
oy A=0 Sh =0, d5'dob dowgdgenos, @md Aa=0.
r

a 39doymeols ((1)-by bsddageel gVowgds g gadom®ol dosod-
wodody ggdHomco ws smobodbyds -a Loddmomoo. Ghawos

at-a)=0.
394000l @ocbghy bod@ageools ooblisbeg@gdowsh yodmdwobs-
Agodls, God
a 'f’a|- e,
Lowsg ¢ oGols a gglom@ol dode@m g gdols djmby gemgganemge-
bo  gaddemdo. dsl a  gydim@ol  dodds@mggeno g9 oG, Sby
dag'bogo gV mwagda.
JadHmdol Gogbgby  boddsgenol  pobbsbog@gdol  msbobiaw,

> >
b=Aa gydHhwEo a gadryodol gogobisdomos. JoGodom, my a

N ,
wa b oGabuyamasbo Joewobge@gano ggdiogdos, dadob b= Aa,
>

&

bowags /1:—7, o ol 490Gyl gOmbsodn dodo®meyengde sdqm,
Ja
14

0o iz—ﬂ. oy dsm boFoboo@dwgaye  dodoGoygaogde  adgm.
2
\\3(1)0'(')053, (\g)‘(l)n;(v() odgls ‘g mged gidols, “
agembsgds 30.1. odobomgob. Gmd 060 ggdimao ogol goamobys@-
00, SYGO "l;]}%;]g@u.\ wo  bagdomobo,  Gmd JOm-gGmo  dempsbo
Vo@dmowagbwgl dgo@ols 6ad@sganls 3o jgg9e0 Gohy'by.
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30doeools  @og shaby  peddogegdols O3gGo0ols  poshbos
‘Dydwgao mgoligdgdo:

1. /l(ya)):(i/z)a); 2. (/1+,u)c;:lc;+,uc;;
3, 1(5+5):15+45.

> >

a ws b ;;;]d(”)(')ﬁ);]i’mls Lbgomds aVerwgds a+(-l;) 3960

> >

o oliy omobo'dbgde:  a—b. Gbhowos,  a s b g9dBmagdol

bbgomds o@ols olgmo ¢ ggdeym@o, @08 b+c=a.

dognel - dogoyggobom SOSGOE0bgaG e g9 dBmGms Ty 6950l
30095 g®mo  {gbo, F R VIR ANGIN magema@sdols  §glo, Gmdgenoc
dgoden g5l oM 9m84 3910H0Oms Libgomdoly oagools §all.

gndgom, doigdgemos o6 Jognobgo-

-

N A B
Ao a ws b 39JOm®gd0. gl

3(‘];](")(')(4);]50 dorgoemm bgdobdog®d O Vao-

Howby  ws Sgoamm  domby  3s@o Y- >

@oy@odo  (bob. 168). bobobowsh  Hsbls, “
“ed OB oS mbowo Fo@mdmawygbls 3
> > > C
30JOMAgdol w08l OB=a+b, bogne o b’
C4  woopmbogmo  — oo Lbgomdols bob. 168
CA=a-b.
II. 39)@m6éals 333dogma ©gcdby. 09390 Gob
oo zmobs dsBobo
B _ 30dgom. doggidnmos w0 s@Hobuanem-
N " A gob0 c; > /; goddm@o. bogagol bydo-
b O a Ldog®d O Vaopowby dogoom O4=a
Gob. 169 Q) OB:/; 30d0mG 50 (bob. 169).

3sblsbpgdgds. a  wo b gglHmdgdl
ool gagmby gVowgds of gdcgodgl @ gambgl, Godaomai yhws
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dmd@bogl  gBm-Htrmo 33domeo, @md  dobo  dodoGmyengds
wogdmbagls dgemdy ;;;](kﬁt')ﬁmls dodo@mee gdol.

>

396bsBogigds. Jumby a  ga)ecbs ws [ wy@dl c;
ool gVowgds  gambyl g 39]am6bs  ws 4—“ ;

. . N > b /
wydol  dododmpenagdob  dJmby bydobdoger b
394600L Jodols (bab. 170). bobh. 170

gmdgom, doggdygmos [ @gedo ©s 4B s9dom@0 (bob. 171). 4
wo B Vadoeegdols  m@oeymbsgng@o  gapdoangdo 1 0g@dby
Yabododobaw ogob 4, wa By

B B
| |
| |
A o 1 1
! [ ' t4
! 1 1 :
S W ———
A B, | B, A
Hob. 171

596bsBemgds.  AB  3ylym@ol agadogoo Io©0g@dbyg gfewgde
ABI[-b, w AB ggdomats we 1 wg@dl ghmo  ws  oyegy
oda@moungds odgm ws —|A418,-li Yobsowdwygy Jgdmbgggedo.

AB  gydiym@ol pagpdogoo Lo @g@dby  age, AB - Loddmenmno
swobo'dbyds.

swgomos odoli hggbgds, @md my AB  g4dm@bs ws [ @yddls
Joadols ggmbgs a, d5'dob

ooy AB =|AB|cosa . (H

Gbhowos, (7)(');3 Hoer  gadHmegdl gombs  wo  0dagy  wghdby
Ao agadogngdo sdqom.

39600l gaadoml mg@d'by aeshbos dgdwgao mgolgdgdo:

L g9d@mams  wodols pgpdogno @Goodg  @g@dbyg dgls j@gd
39JBHmOms paadogngdols xsdols Gegmos.

2. ggdBmdols Gogbygby bod@ogenols yaggdogno modol gqdhmeob
ogadognols sdsgg Moibyby bed@ogenls.

aobgobogrom  shans Wy edHol oo gymbs  3meGEobsH®

>

boliBgds bogdydo Oxyz. godgom, 1, jws &k 'dglisdadolsw Ox,

»
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Oy wo 0Oz @y&dgdols doda@oangdols  djemby JOmggenmgsbo
39dBmG 300 (boh. 172). thowos, gls 39J00Ogd0 55 330 sbo@ oy
E00S.

» >
ogmeigds 30.2. bydolidogdo a Ja:dHe60 IOMoEgGmo aboo (om-

doowaobgds i, j wo k 39JHMGgdom:
a=xi+yj+zk. 2)

@sdBgopgds. gwisom. a bydolidog@o 394HM@0s. dorgomm oo

g >
z JOOEbsHmS bamogy'by (OM =a,

v bob. 172). M {gé@o mhg gogagenemm
/ 3 Lo gmmewobs@or  bod@dgggdols  3o-
— Do gena@o Lod@ygggdo. dogo-

mHom do®m gmhs 35@50m o -
dodgob, Godaools 9OM-gHm0  Woo-

ambaanos OM  g9]Bméo. bobabo-
M, P wob hobl, @ed

hob. 172 a=0M =OM,+ M P+PM .
Mowaoh M,P: OM, ws PM =0M, , ~80¢md

= OM,+OM, +OM, . (3)

sdolimsh

OM,=x-i, OM,=y-j, OM =z-k.
od Hognmdgdols hslidom (3)-do dogowgdm (2)-1.
30!’)3;}6(0(1), Amd  (2) Vo@dmpagbs  g@mswgdmos. wogadgom
baYobsowdwygym. godasm (2) (owmdolmsh ghmaw seaomo ogls
Ao mdosls

a=x i+y j+tz k. 4)
(2) wo (4)-wsb dogowydm
(x=x)i+(y=n)j+(z-2)k=0. (5)

gobsowob i, s k5@ mddemsbo@remo 39dHmD 9305 (5)
AOEmdsls sSwy oo sdab dbmeneyw 35Job, Aewgbs
x—x,=0, y—y =0, z-2z=0,
g9 o
X=X), Y=y, 2=z
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mgmegds ©sa( 0o 0s.
oY Va sadBmoo Fomdemwpghogros (2) bobom, 35T06 083000,

- >
603 gl gadoe®o  wsdenogeas i, ws ko ggdHhHmegools
dobgogom.

Gowyob ymggero a  ggdeedolismgol swaowo sdgl (2) Gomo-
dols, odoBod g9dhm@ms i, j s ko womnsngdaen badgganb
wiggonRol ds@mggmbs  (mGOEbo®doHgbgmo) dobobo  gfowyds,

bogne x, ¥, z Gogbggdh  a  gadoeool wyget@ol deGognmbs
JOAwobs@gdo ws bogVgmo a={x, v, z}.

GOAmOG  ogeegdol  ©sd@H oGHoosh  hobl  OM  @swoqyb-
g9ddO@0l"  gmeoeeebs@gdo  Pedol dolo dmee M Fy@doeol
JOmOobs@gol.

> > > >

> > » = -
showoo, G, w9 a=xi+y jrtzk @ b=x ity jtk,
dsdob:

L b= () () (= 20k

2. Aa=(Ax)i+(Ay)j+(Az)k.
3. ;:b , ds'dob s dbmenew ds'dob, GoEs X=X, Y=V, 2=z

4. a wo b g9dHmagdols joeobgs@Gmdols 3J0MmMdss
=4, A, z1= 4z
gl 3o@mds sligey dgedengds bool g@mls

H oK &

X, W 4

@0 ggddotol jogobgstmdols Jo@e-
&l sbigmo Lobom ge@dogny@ow f’).\;]v;]‘ﬁ)(n
0d dgdmbgggodoi, Goes od 39dHMd b0k
‘dgbadadols JOMOwobs@ms Amdganody
Vygosro byanmgabos.

ogeeigds 30.3. g:JHmGal JOowobs®gdo
aoaols dobo  dogm  Tyg@Howmobs  @s
15»(7)03(»)15 Lomshowm JOMewobs@gbols Y .
Lbgomdsls. bob. 173
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1) ol Z):—;~3_j 39J00G0l  webadodommymos  wos  dobo
Loa@dy 10-0l Boenos;

2) ol 5(—2;];—1) 39dH0a0l bafobasswdwgamwss Jododmygmo
wos dobo Loy@dy 3\/6 -ols oo

-

15.31.  o3mggm a=2i+ ; —2k gaddmeel  jowobgs@geo b

39dBOG0, oy ol Oz wyBdmab dobgogan sambgls syl |E =90,

1532, dmgdgeros A(6;—3) > 8(8;—5) Vaodoengdo. odmggm C
Yoo @ogmols 3mm@eobs®gdo, my) 2E+R‘+3%:6

1533. doggdyenos A(I;O) 05 B(— 3;2) Voo oengdo. 0dmggm C
Vaodogols gomomaeobs@gdo, o9 3A_B5+B_(.7=ZI, bowsgs 21.(5;—7).
1534. dogdygeros A(O;—];Z) 0o B(I;O;—Z) Voo gdo. 03mggm
C YaoRools gomomawobs@gdo, oy AB+34C =2BC.

15.35. deyzd o A(vl;—Z;O) s B(—3;0;]) S C(0;1;2)
VadGogngdo.  03mggm D VaoRoeols  jom@eobs@gdo, oy
E—ZR‘+F[§Z&, Lowos ;(—6;0;2).

1536. a o b 39J0m9dL doGols gamby a -l Goos. 0dmggm
>3 3g9dBm@ ool Lo s@auno bad@ageno, oo

1) j&’:s,%]:z,a:m“; 2) |2=7,’E|:6,a:|20“;‘

3) ‘2‘:4,5

—Sa=-x: 4 |§‘:7,}E‘:5,a=45".
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1537. 03mggm ggmby a 0o b 006093 dedobs, o)
) ‘Z _2,'13 —la-b=v2;

2) H - 1,‘7{: 4a-h=-23.

1538. degdyen a © b 90606 90L dodols gamby o b Hogoos.

03mggor

3] (;—2;))-; , MY !ZJI ‘b\ 2 a :%
@+2@h‘” a 14=Jia:1mu

3) (3a b), 0y ‘ l \/_‘b\
ﬁ cosa = }—/53

4) ( 2/)) (3a+h . MYy ' ‘

zp

15.39.  doEgdgemos ZI' =

= 24,(1 1 }; . 03590 l; + 1:’ ©o

d —

1540. ey a O b 39HMO 93l Do@ols gambyg a -l Gogeoos.

0dmggo:
1) ZI+Z)', " :1:3,77:2,a:120";
2) ‘N— , 0y H: };’:2,0{:5_”;
6

- - . 5
3) ‘Za - b' , M ’a‘ = 3,'[), = Zﬁ,a = %
5

4)'2;-F35 V2.0 =135

, 09 ’a‘ ’b

1541. 4 s b o ¢ 39 ]0( )()']8»0 >Jdoymegoen gdab
ZI+Z)+;:6 034390 a-b+b- C+a (, Oy
1) a s b o C JoOmggenmgabo 3;)(’](53(')61;]?)00;

m‘%: =3 =1,

15.42.  o03mgym

-

7 oy ¢ « A e
, oy deagdyenos

‘%:mwﬂ:w,

2+ﬂ:20.

15.43.  o3mggm I_’ b , oy deaggdygeros

Mziﬂziﬁ

Z—ﬂ:
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15.44.  doydyeos a+ /;

a|=7,

=12, ‘2—51 =14. 03mggm [-;'
1545. a-L &> dbodgbgenmdobsmgols  0Jbgdoob AON0YANA>@-

MO En0 at+ab oS a 39JHmE b0, my ;-i):—4, |§|:ﬁ?
1546. a-b &>  3bodgbgmmdolsmgols  0dbgdosh  B@moyG®ds®-
MMdymo a+ab 0> a—ab 39JHMGA9d0, 0y H = \/g, 'l;| =
1547. (‘)\3(')(7)30 o
D oii-3)-7 (k) (G -3%):
2) i (1+3/)+3; ( ) (1 2j)24
1548. 03mgyom a-b, o ):
D a(-1:3), b(2:-5); 2) a=3i-2], b=itdj:
3) a(1:2:-6), b(2:-3:0): 4) a=3i-2k, b=i+3j-4k.
1549. 03mg50 ;l s ¢ 30dHOOIO0L bgognadiyeo bad@agena, me:
) ¢, =a-3b, c,=3a+2b, a(2:-1). b1;-2);
2) ¢,=a+3b, ¢,=2a—b, a=i-j, b=2i+]:
3) ¢, =2a+b, c,=3a-b, a(l:0--1), b0;1;-2);
4) ¢,=3a-b, c,=a+2bh, a=i—k, b=j+k.
1550. Lodygombgwols Vagtmgoos A(~ l;~2), B(4;—1), C(I;Z). 03Mg9m:

8}

‘"‘l

) CB ; 2) 4B-BC.
15.51. ()?(*)d(]m a g\n b (]d(](")mﬁ)(]?)h JoGol gambols gebobybo, oy
1) a=2i-6j, b=3i+: 2) a(-1;2), b(4:-2);

3) a=i+2j-k, b=3i-2j+k; 4) a(-1:01), B0:;-2).

1552. m-ob @ 36odgbganmdobmgobos  Jo@mmdymo a wo b
30dH0@gd0, o:

D a(-22m), b(-1;2);  2) a=2i-3], b=mi+2];

3) all; m:—4), b(7:-3; m). 4 a=mi—2j+4k, b=mi+ 2mj+k .
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éamBéﬁaho Q-)ﬂ@doeab.ﬂ}a

15.53. wosd@gocgm, Gmd  A4(2:4:-4), B(L1-3),  C(-2:0:5), D(-1;34)
Vao@omgdo Jo@omgunma@adols Vag®Omgol Yo@doswy bl

15.54. gt\mmaﬁ’)d()(;;](n. Gomd ABCD mmh(;"-]mh;]y\m O ddos, wy: A(6:758),
B(8;2:6), ((4:3;2), D(2:8:4).

I5.55. ©ood@gocgm, @md bodo  g9:d¢meo J0d3ensba@iemos,  my
M6 domyabo joenobge@ueos.

-
15.56. a  39]Hmc0  bogmmewobs@er  wg@dgdmob  Jdbols  dgbodo-
>

dobow @, B,y guobggdl: 1) woesdpgocygm.  Gemd  a -l
mabododo@myeo  ghmygeemgsbo  ggdho®ols  jooGwobs®gdos
(cOSa;c084:c087); 2) woodBgoGgm Hromnmds: cos”atcos’ Freosy=1.
15.57. @woodgogm  wymegds  bado  3g@3gbwogyeos@ols ‘Jglobyd
3946 00ms b gsgradigano bad@sgmols padmygbgdom.

§16. gogn@ems 3oGesddbs

16.1. hodmmygrogmoyob Godgen Goyg@ols ol wo Omdgenls oo
oJgb Lodga@ools gbdco:

D) Gomegdes Ladggmbgels; 2) Howoaggdws bodygobgols

3) Vgboge dd@sgom ggobyel,  @mdgenms  ag96@960b  Gocgbgo
2igVoo (3gbehos):

4) VagVodals 5) 3s@o gunemp@adl,  6) HEs3gioab.
162. C (go@oao AB dobsgggmol ‘dgolgtogmos. o3mggm:

1) € (gtiomols gmodeobaggdo, oy A(—};—7), B(—4;8);

2) A Fao@ogrols jmem@wobs®gdo, o (‘(3;[), B(‘5;2).
163. o3mggm M Fyod@Hoeols Lodyhdogemo  §y@iommol  jom@oo-
bo@®gdo bamagols dods®m, 9y

) M(3:5); 2) M(=37).
164. o3mggm M (adoaols Lodgpdoyeno §g@pomol jomeoo-
boygdo @ Tgd@ognols dodsdro, myy:

h M(:2), O(3:4); 2) M(-46). Q(3:5).
165. ABCD J3otopogenmy@oeddo  AB=61L3 ws BC=121d. A4
Jamboli dobylheobs  BC  a3900l gggmb M {go@oedo. N
>0l M (ga@oenols Lodg@@ogemo Vad@oma 3o@oggama@adols
wospehomagdols gowsgggmob Vyddogoob dodadm. 0dmggm MN |
166. M wos N ool ABCD 3odsgnggoep@dodols A ws B Vg
Amgdols  bodghGoygwo  Fg@Romagdo A wo B jggmbygools
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d0bgdH®Hobgdol gowsgggmols Vad@oarol dodsdm. odmggm  ABMN
oo ggombgools 356odyd@o, o AB =8 1.
16.7. @sdogbo LodgR@ool waddo gl
1) Oeepgaes badggmbyel;
2) ds@mgmbgwels, Gedgmog J3OW0ASH0 oM oMol
3) Howeigdhus HEslgiosls
4) Vabogd gdsbyambyels
3 ggoe@ohl;
6) SoMomgaomamadls, Aedgaoi 5O Aol ﬂo(ﬁ())(;‘;](nk;]gﬂ) Q)
>3 OMIdo.
7) bhgowolbgs agg@ws bod gambygol;
8) (mmagtiws Ladggmbygwls, Aedgwoi 5@ SO0l Bmenagg@-
wa.
168. Gope@ Lodggobgol gl dbmemoe m@o Lodgeeool wgdo?
16.9. 5 J3l vy 205 Lodgptool wg@do ws my) ofgl Hodwyho?
1) Y@l 2) dmbsggamls.
16.10. o3mggym M(~5;2) Vaodoarols Lbodgp@omgmo VadRowols  jo-
mAobs@godo:
D) s6bgobms wy@adols dododm:  2) m@wobs@ms wgadols dodsdo;
3) x=2 Yagol dodsdo; 4) y=-1 (ool dodocdro;
5) T o HI bogmmdmobsym jambggdol doligd@®obgdby oodoge-
o Fogol dodsdo.
16.11. o3mggm 0d Yogol aob@mengds, @mdgeoi LodghGonemos
y=2x+3 {egob:
1) Ox wgedol dodom; 2) Oy @ycdol dodotiom;
3) 1 wo HI Lsgmmawobs@o gambggdol dobgdddobydols y-
diggemo Yagol dodsco.
16.12. y=2x+b wo y=kx~7 VAgggo0 Lbodgdmomaos:
) Ox @yddols dododo 2) Oy @y&dols dodado;
3) Lo NI Bagmmaéwobs@o ggmbggbol doligd@@olgdol dy-
Agaero Yogol dods@o. odmggn b wo k.
16.13. doggdageos A,B wo € Fydoeogdo. od3mggom  C Ygd@o-
mols body@@oymo  §g@Roemols JOeGEobstgdo 0l wa@dol  do-
do@m, Geodaols Jods@mai bodghGomgeos A4 o B Yyooergdo,
0Y):
N A(3:-4) B(3:4), C(52); 2) A(2:3), B(-2:3), C(-2:-6);
3) A(3-2), B(34) C(-49); 4 Ale4) B(2:4) C(3-2).
16.14. ABCD (codyosdo  BD woapmbognols lm‘(')ﬁidzj 25 wd-os.
0300390 AAS3gG00l  Tyodmbsgggmo, oy OHo3g30ol ol
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bodgBedool  @addo,  Godmols  ggdggdl oGl dodcgmemo
dobogggmo 7 wd-oo.
16.15.  dmigdgeo  dmddybgds  BoVg@gm R (—180°<aS180°)
Lsbom: ”

1) Rgzo”; 2) R(I)Z(i()"; 3) R(;uo”; 4) R(I]()O()";

5) Rasso'; 6) Ro»nm”; 7) R(;97()"; 8) R(I)85O"'
16.16.  Lojzom@eobstyer  Lod®@gols  bamsgol  ao@dgde dmbOyby-
doboli P PydBogno  sobsbgds O Pgddoemo,  bogne M
Vaddomao N -do. 0dmggm N {go@ogmol 3om@eobs@gdo, o9
N P(2:0), 0(0:2), M(0:4); 2) P(-3:0), 0(0:3), M(7:0);
HPB6), O(-3-6), M(-2:5); 4 P4-2), O0(-42), M(-3-2).
16.17. bogmmdwobs@o Lodd@gol Lomogol as@dgde a  gambom
J0dAgbgdolals P FgdBomo  sobisbgds O {g@@oe@o. 03mggm
PO 3eibs gggmols boy@dg, oy

) P(7;24), a=60"; 2) P(3:-3), a=90;
3) P(s-12) a=2—3”; 4) P(3:-4), a:-g.

16.18. O (goHoeols ao@dgdn a  gambon dodagbgdolsl K Fo-
ARomo sobobgds Jobgah aoblibgaggdyer M {y@@owdo, bmenem
B gawboo dmdaybgdobsls - N {goHomdo. O 3gbfools go-
Gdgdm Ao gpobom  Jnd@ybydobals sobsbgds M §gd@omo N
Voo @oendo, may

) a=50", F=130"; 2) a=120°, [=50";

3) a=100°, p=-65; 4) a=-125, p=-50".
16.19. Logmm@wobs@®er  Lod@Agol  Lomogols aa@'dgde  dmddyby-
dolisl M TydRoemo sobsbgds N YgoHoendo. odmggm N Fad@o-
gols y mGwobs@o, oy

D M(O;S), N(—3;y) ws Jad@ybgds brgds demsggo gumboo;

2) M(3;0), N(Z;y) wo  Jod@ybgds  brgds  Losmol  olidols
ded@Gomdols dods@mymgdom dabgogno ygmboay

3) M(\/ﬂ,\/g) N(— 5;y) O N Vao@oeo dgmey dgemmbgodos;

4) M(—8;3), N(4;y) ws N Fyopomo dgmmby dgmmbgedos.
1620.  lLisgomdeobs@m Lod@Agol Lomegol as®dgdem a  gyomboom
dd@ybgdolial M (gooeo sobsbgds N Ygopoendo. 03mggm
N Vgo@ogols jom@oobs®gda, oy
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) M(3:0) a=90; 2) M(0:3). a:%;
3) M(50), a=210"; 4y M(4:0), a:,%;
5) M(0:4), a=150"; 6) M{0;-5). a=-210".

1621 Logmm@dwobs@m LoddHyols bomagol yo@dgde o jgmbom
dmdghgbobals P Ygd@omo solobgds O Vyd@oendo. odmggm QO
Vad@ognols gmo@eobs@goo, oo

) P(2i-4), a=-180"; 2) P(4:4), a=-90";
3) P(S:5), a:—%” 4) P(1;7), a=-165,

5) Pl-3343) a:;%; 6) Plv3-2) a:%,

1622. o3mggm N {gopoeols dJodoongiog®o Fg@Rogmob  joma-
wobs@gdo ;(')(')r’)g\mf)s@)(vm bomasgols  dodsdo,  dmdomg@ools  jmg-
930309b¢H0m k, o

) N(-1;5), k= ; 2) N(3:-2), k=-1;

1

3) N(-69), k= 4) N(2:-3), ":‘5-

w|4>- .

1623. o3emggm M YydHoeol dmdomgioygdo Taodowols joeme-
wobs®gdo @ V9a@Hoeols Jododm, dmdomyg@ools  jmguocegbdom
k. oo

D M(=31), O(-3:0), k=2; 2) M(~2:-3), 0(0:-3), k=-2;

3) M(-2-1), 0(-2:4), k=2; 4) M(-1:-2), 0(1;-2), k=-4.
1624. P {yoRoemo okol 4 Vaodowol  dodmmng@hogeo  jmene-
@obs@ms bomasgol dodsdm. 03mggm  dmdmmgiools  gmgaocogbdo,
04y

1) P(50), 4(3;0); 2) P(0;2), 4(0;-3);

3) P(9:3), A4(6:2): 4y P(-6:9). A(2:-3).
1625. O o>6ols ABCD oG ganmp@adol wosamboggdols gows-
33gmols {ga@ogno. 03mggm dmdmmg@ools 3MIB0G0gbR0, ®y:

1) € >0l 4-1 d3mdmmgiog@o O Gybd@aols dode®m;

2) O >@ol D-l dodemmghog@o B gb¢®ol dods@m.
1626. O scols ABC Usdgmbgwols AN ws BM  dgwoobgdols go-
woggmoly Ya@@omo. 03mggm dmdmmgiools 309800 Y0G0, 0y:

) 4 séols N-l Jodmmyionc@o O ()(]6()5001) dna»ﬁ)m

2) M 560 O-L dodmongpogdo B 9byools d0ds@o.
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1627. ABCD @ésdyools Badggdos AD=20 ws BC=4, bogom O
oMol osyamboggdols aos3g9mols Y@ oano. 03mg9m 3~
mydools 3M980309b6R0, 09:

) 4 >6ob C-L Jodmmyhoncdo O ggbd®ol d0ds@m;

2) B s>&ob D-1 dodmmygRoa@o O 3gbA®ols Jododrm;

3) D >&ols O-b dmdmmgdomco B G96H®OL JodsGm;

4) C s@ob O -ls dJmdmmgRoy®o A 396aGOL Godscrm;

5) O s>éol C-b dodmmgRogdo A4 (396Gl Jods@m;

6) ABOC s5&0ls AAOD-1s dodongBon@o O ¢gbd®ol J0ds@o.
1628. AM os&ols  ABC Lsdgagmbywols  dobgH@obs.  03mggm
AB:AC, oy B  sc0l M -ol dmdmmgoy@o  C  gbd@als
dododm, Jmdmmy@ools Jmgn0Gogbdom 4.

1629. ‘dyogobgom 08 [Ogol gobimemgds, Gmdgmoi dmEgdgeo
Fogol dmdmngdoygdos jom@deobs@ms Lomagol dodstin, Jedmmg-
Hools gmgxogogbdom k., o

3
D y=2x+3, k=3, 2) y=-2x+1, k:—E;

3) 2y+3x=S5, k=2, 4) Sy—4x+6=0, k=-5.
1630.  o3mggm 0d  3mdomng@ools 3098030960 3950 ®0m
JOOOobs@ms bamsgydo, Gedmomsg:

1) y=5x-2 (g sobobgds y=5x+3 Voggdo;

2 e
2) 3y+2x=-3 (gl soliohyds y=—§x+4 VH939do;

5 3 , .
3) Sy+3x+6=0 {egy solishgds —2—y+5x—4=0 Voa9do;

4) y=T7 {Ogg solisbyds y=3 {oygdo;

5) x=2 {agy solisbgds x=-6 {oOggdo.
16.31. A(Z;—3) > C(4;—~9) >ols ABCD 3s®oggama@adols dm3o®-
wa300y  F390mgd0.  03mggm  Io@oggenmy@adols  wosambogrgdol
aosgggmol Tagd@oanol dmdmmgiogmo YadRomo jom®eobs@ms
Lbamogol dodo@m, Jmdmmy@ools gmguoiogbdom k=2.
1632. 3s@omgerg@o  goa@obs  yobobsabeg®gds a 39d&mGom.
odmggm M {gaGoenols Labg o8 Jo@omganyg®o goas@oabolisl, oy

) al5:-2), M(6:-3); 2) a(-34), M(42).
1633, 3o@oggeoy@o  ass@obolol M (g@@oeno  solsbgds N
Vot pomdo. 03mggm 03 39dHm@0l jom@eobs@gdo, Gomdgmog >d
355 e @0 goodobols gobliabrg@agh, o)

D M(=21), N(456); 2) M(3:5), N(2:-4).
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1634. Jo@omgana@o  gos@abolisl L {godomo  sobobgds K
VaodomTo.  odmggm M JgdRoaols boby  0dsgg  3s@ogngana@o
aos@obolisls, my:

) L-32), K(7:=2), M(-2:4);

2) L(4-5), K(-6:-3), M(2:3).
1635. o3mggo 03 Fagol gob@omamyds, dmdgmPoi sobsbgds dmiy-
dymo Yogy a 39JHMGO0m  3sblshmg@geno 3s@omgmado yowo-
Hobobsl, o9y

) y=5x-2, a(0:4); 2) y=-2x+ % a(0;-3);
3) y=4-3x, a(-3:0); 4) y= —;—x -2, a(40);
S) y= %x +3, al-52); 6) y=-5x-1, a(3-2).

1636. soGomyma@o  asws@obolish 4 Tgodogro  sobsbgds B
Vad@ogo'do. Gmdge (oggdo solsabgds dmagdnmo Thgg odsgy
3o@omaany@0 goa@obobal, mq):

) A(:4), B(25). v=-3x+4;

2) A(-30), B(4-3), y=5x-3.
1637. 03mggm 03 3oGadmwols pobBm wg6s, Godgdoig solabgds
Jogdgeo  Jo@odmms  a 30dOMG0m  asblisbmgGyaro  Ia@ogny-
@0 gos@oboblisl, oy

D y=2x, a(03): 2) y=-3x"+8, a(0:-5);
3) y=-5x7. a(2:0); 4) y=2+x", a(-30);
5) y:%xz, a(-3:2); 6) y=-x'x+2, a(-23).

1638. Joomgmado  gows@abolbsl M {yo@owo sobsbgds N
VaoBoando. dmdge Jo@edmansTo soliobgos dnigdgemo 3o@odmans
03539 3oBo@n gm0 aowadsbobsls, may

D M(0:-3) N(23), y=-2x—4x+3;
2) M(_ 2;4), N(0;3), y=3x"—2x+1.

§17. 0. 3ssmgeogdadgpo. 3Hobds

33396930 3%3magemsty

17.1. 03tmg9m 39000 bgwsdo@mols  goGmmdo, oy dobo  Fode
3 13-0b Gogvos.
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17.2. 03mggm  gadol  Yodm, oy dobo  ‘bywedodols  godmmdo
24 -0l Ao,

17.3. 03mggm Jaools bywssodols BSOHMMd0, 09 dolo
©osambogmo 7 Ba-ols Gogos.

17.4. 03m39m Jaools bywadodoly 9N Mdo, 0y dolo

wospmbagrn@o Jggmol godmmdo 5\/5 1532-0ls Ao,

17.5. 3560l ool bog@dgs 55/3 Ld.  03mggm 0 gggmols
goGmmdo, Gmdgeoi powol ghmo Fggomeab podmbigano Lsdogy
Yodmb dognmby.

17.6. 3930l Fodem  a-b Aoeoos. odomggem  ogdols g3960%by
aodogomo  Lbod@@gom  g9dol gggmols adadmmdo, oy gymby  od
Lod@Hygls s 9dgl dodols s@ols: 1) 30% 2) 45°; 3) 60°.

17.7.03mggm  gambyg  gadols agg6womo Yobbogols wosgmbognls
wa ggdol LoddEggl dm@ols.

17.8. 03mggm  gambg  gadol  m@o  Yobbogol  @ospmbagngdls
‘dodols, Gmdengdoi Logdme Fggomeah dsdmwosh.

17.9. 3a60b Fodml bog@dgs 5. 03mggm dshdogra gém Fobbop by
oGodgda@y mMo Iastagngery@o Fooml dyofg@@oagals dmdol.

17.10. gaboli Fodob Loyédy 2\/5. o3mggm  dobdogno bgws g
Joli 396A@0wab Jages ¢dols dmIganody agg6wols ol gd@Homsd-
QY

17.11. 350l Yodmb bog@dgs 4. 03mggm dsbdogno dm3o@wadoy
Vobbog ool s@sds@ogmgaanto gg3g6iwgdols dysfgn@omgols do@ols.

17.12. 3980l Foodmb Loa@dgs 8. odmgge dsbdogno bgws gygdols
Gedgmody  aggewol  FgeVgmdoeowsh  Jages  gdol bbgs
Vobbopby dwgdaty Vhg@mdw.

17.13. ABCDA\B\C\Dy g9680 E ws F {ydRoagdo dglisdsdolism
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301)'313360
§1

LI, ) 6 Lid; 2) 181 9. 1.2, 1) 1,2 8 2) 24 3. 1.3. 1) 4C=9 9,
BC=6 . 2) AC=10 0, BC=5 9. 3) AC=BC=175 9. 4) AC=6 9, BC=9 4.
14. 7 bLd. 1.5. 85 Ld.  1.6. 1) 40 La. 2) 80 3. 3) 50 LA 1.7.
D I3 2) 05 bd 3) 55 L. 1.8. 05 9 o6 59 9. 19. B
dwgdo@gmdl 4 ws C {ytRoegdls Jo@ol. 110, 1) o@ qdamabolb.
2) 06 ygamgbob. 3) ggamgbob.  LIL 1) o6 ‘dg0d mgds. 2) o
‘dgodangda. L12. 56 ‘dgodengde. L13. o ‘dgodangds. 114, o6
‘dgodgngds. L17. 1) 110% 2) 179°. 1.18. 1) ZCAB=45°; LDAB=15°
2) LCAB=40°, /DAB=20°. 3) LCAB=/DAB=30°. 4) LCAB=24°;
ZDAB=36°.

§2

2.1. 1) 150% 2) 135° 3) 120°. 4) 90°. 2.2. 1) o& godangds. 2) o6
‘dgodangds. 3) dgodaogds. 2.3.60% 12000 2.4. 1) 105° s 75°. 2) 110°
s 70° 3) 45° o 135°. 2.5, 1) 72° wo 108°. 2) 54° wo 126°. 2.6.
150°; 150° 30°. 2.7.54°.  2.8. 130°. 2.9.25°% 25°. 2.10. 144° o 36°.
2.11. 65° (oo 115°. 2.12. yggano Jamby do@mos. 2,13, 1) 15°. 2) 26°.
3) 86°.  2.14. 1) 120°. 2) 150°. 3) 178°. 2.15. 155°. 2) 135°. 3) 105°.
2.16.20°; 140°. 2.17.20°. 2.18.90°.

§3

3..10 8. 3.2.03 9. 33.35 9. 34.1) 32 & 62 8, 62 9. 2) 7.2 4
42 342 435,10 3. 3.6. 6 L, 6 1d; 9 LA o6 8 Ldy 8 Ld; 5 LA
3.7.10 L 10 L 1 A, 3.8. 12 L3, 3.9. 15 8. 3.10. 15 9. 3.11. 13 4.
3.12.40°. 3.13.96°. 3.14. 10 L. 3.15.26 1d. 3.16. AB=14 1,d; BC=7 ;1.

§4

4.1. 105° wo 75°. 4.2.75°. 4.3. bisdo 39mby, momemgageno 72° mombo

Jamby, momeggero 108° 4.4, 65° ws 115°. 4.5, 45° ;Qo 135°.  4.6.

1) 100°. 2) 65°. 3) 35°. 4.7.1) 30° 60° 90°. 2) 40° 60° 80°. 3) 45°

60° 75°. 4.8. 1) 100°. 2) 70°. 3) 36°. 4.9. 1) 50°. 2) 30°. 3) 75°.
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4.10. 70° @o 40° o5b 55° wo 55° 4.11. 40°; 40°. 4.12.15°. 4.13. 30°.
4.14. 42°. 4.15. 55°; 55°; 70°. 4.16. 1) 38°; 38°; 104°. 2) 66°; 66°; 48°.
4.17. 18 Lid. 4.18.8 Ld. 4.19. 125 1id.  4.20. 20 Ld ws 40 Ld.  4.21.
1,2 9. 4.22.75°7 4.23.92 89, 4.24.15°; 15°; 150°. 4.25. 1) 80°; 80°;

20°. 2) 70° 70° 40°. 3) m@o guomby (120‘——2—(1]-1) Homeoos, dgbady
4 . L1
30 - [ga—60 j 4.26. 36°. 4.27. 1) 105°. 2) 180 —5(a+,3).

3) 90”+%. 4.28. 60°. 4.29. 20°. 4.30. 35° 55°. 4.31. 10°. 4.32. 80°.

4.33. 15°.  4.34. 60°. 4,35, 45°. 4.36. 35°; 35° 110°. 4.37.30° 60° 90°.
4.38. 110°. 4.39. £4=40°; £B=60°;, ZC=80°. 4.40. a. 4.41. 60°. 4.42. 140°;
10°. 4.43. 90°. 4.44. 36° o 144°. 4.45. 100°. 4.46. 24°; 24°; 132°.
4.47. 50°. 4.48. 70°. 4.49. 30°;, 90°. 4.50. 30°; 60°; 90°.

§5

51.5 U3, 25 LA, 5.2, 70 1d; 10 LA, §.3. 60°. S.4. 120°. 5.5. 2 Ld
5.6.2 Ld; 4 1,3 5.7.55 Ld. 5.8. 1) 6 bad; 3 1d. 2) 15 bd. 5.9.1 Ld.
5.10. 8 L. 5.11. 7,5 Ld. 5.12. 12 3. 5.13. 120°. 5.14. 15 bsd; 6 1d. 5.15.
18 Lid; 10 Ldy 2 Ld. 5.16. 12,5 bds 5 Ld; 2,5 Ld. §5.17.2 Ud. S.18. 12 14,
8 L. 5.19. 10 bd; 25 Lid. 5.20. 90°. 5.21. R; 60°. 5.22.9 1id. 5.23. 100°.
5.24.59°. 5.25. a ob 180°-c. 5.26.36°%; 106°. 5.27. 150°.  5.28. 10 Ud.
5.29. 5 Ud. 5.30. 30°; 150°. 5.31. 30°; 150°. §.32. 60°; 120°. 5.33. 52,5%
82,5%; 45°. 5.34. 49°. 5.35. 108°. 5.36. 40°; 40°: 100°. 5.37. 48°. 5.38. 45°.
5.39. 24°. 5.40. 3. 5.41. 1?6 5.42. 144°. 5.43. 150°. 5.44. 7°. 5.45. 20°.
5.46.40°. 5.47. 105°. 5.48. 16°; 74°. 5.49. 25°. 5.50. 3 1,d; 6 1id. 5.51. 6:5.
5.52.4 3. 5.53. 10 Ld; 5 Lid. 5.54.55% 35°. 8.55. 2a. 5.56. 45°.

§6

6.1. 1) 82; 2) 107. 6.2. LA=4B=ZC=86°. 6.3. 40° 90° 140°; 90°.
6.4. 142°; 22°; 136°; 60°. 6.5. 50° o6 130°. 6.6. 10 3. 6.7. 40°; 140°; 140°.
6.8. 65°; 115°; 65° 115°. 6.9. 60°; 120°; 60° 120°. 6.10. 1) 40°; 140°;
40°; 140°. 2) 50°; 130°; 50°; 130°. 3) 80°; 100°; 80°; 100°. 6.11. 1) 55°%
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125°; 55°; 125°. 2) 35°; 145°; 35°, 145°. 3) 20° 160° 20° 160°.
6.12. 1) 36° 144°; 36°; 144°. 2) 54° 126°, 54°; 126°. 6.13. 16°, 96°.
6.14. 110°; 40°.  6.15. 70°; 110°; 70°; 110°. 6.16. 1) 45°. 2) 135°. 6.17.
10 3. 6.18. 255 15d; 505 1d. 6.19. 0,6 9; 0.8 9. 6.20. 09; 1. 6.21.6 15d.
6.22. 6 Ld; 9 Ud; 6 LA 6.23. 7.5 L, 225 3. 6.24. 2 19 o6 4 14
6.25.3 Ud. 6.26. 60 3. 6.27.1) 3; 2; 3. 2) 3; 4; 3. 6.28. BC=4AD=428 9.
6.29. BE=9 bd; CE=61d. 6.30. 25°; 65°. 6.31. 72°. 108°. 6.32. 45°.
6.33.20 bLd; 40 L3 6.34. 3 LA 6.35. 40 3. 6.36. 10 L, 18 15
6.37.12 9. 6.38.4 4; 8 4. 6.39.8 9. 6.40. 12 3. 6.41. 10 1,3, 25 1,3
ob 7.5 by 18,75 1. 6.42. 12 b3, 20 LA, 6.43. 80°; 100°. 6.44. 70°; 110°.
6.45. 30°, 60°. 6.46. 1) 30° 150°. 2) 15° 75°. 6.47. 1) 60° 120°. 2) 30°;
60°. 6.48. 1) 60°; 120°. 2) 80 d3. 6.49. 150°. 6.50. 5 3. 6.51. 18 ba.
6.52.2 d. 6.53.2 d. 6.54.48 1,d. 6.55.4 9. 6.56.4 9. 3 9. 6.57.1 9.
6.58. 10 153. 6.59. 9.2. 6.60. 30 15d. 6.61. 60 1:9. 6.62. 2 gd. 6.63. 1 (.
6.64. 4 13; 5 L3 6 L.  6.65. 6 L. 6.66. 30 1sd; 7,5 13; 10 L3,
12,5 bd. 6.67. 14 13; 16 1Y, 18 Ld. 6.68.6 Ld; 5 LA, 5 150, 6.69.7 La.
6.70. 34 1id. 6.71.22 9. 6.72. 10 1d. 6.73.30 LA, 6.74.7 ;3. 6.75.5 ;9.
6.76. 112°. 106°. 6.77. 70°; 110°. 6.78. 60°, 120°. 6.79. 60°; 120°.
6.80. 100°; 80°; 140°. 6.81. 1.7 3. 6.82. 132 1,d. 6.83. 9,5 1:3; 335 L4
6.84. 24 LJ; 36 1,4, 6.85.20 ;). 6.86. 12 1;3; 42 0. 6.87. 12 13 32 159
6.88. 10 1,d. 6.89. 525 1;8. 6.90. 15. 6.91. 33. 6.92.4 8, 6 9. 6.93. 4 9.
6.94.5 Ld; 9 bd. 6.95.17 LA, 19 LAy 21 1. 6.96.3 3 4 4. 6.97.7 9.
6.98. 10 13 4 LA, 6.99. 15 9. 6.100. 3 A, 6.101. 2.2 4. 6.102. 42 ;9.
6.103. 1. 6.104. 96 1;d. 6.105. 8. 6.106. 0,3. 6.107. 28 1;9. 6.108. 6 159
6.109. 7,75 Ld. 6.110. 45°; 90°; 135°; 90°. 6.111. 105° 125°. 6.112. 24°;
156°; 24°; 156°. 6.113. 70°; 90°; 110°; 90°. 6.114. 65°; 115°; 115°; 65° oF
35° 145°; 145° 35°. 6.115. 80°. 6.116. 81°; 99°. 6.117. 37°; 143°; 37°,
143°. 6.118. 10 Ld. 6.119.2 1. 6.120.30 1A 6.121.3 3, 6 3 9 4; 6 9.
6.122.3 1id. 6.123.25 3. 6.124.27 1. 6.125. 30°. 6.126. 2.

§7
71,08 @ 1 3 1.2 4 72,00 8, 25 & 20 o 73.1 9, 2 8 25 9.
)
74.65 9, 55 9. 7.5. 20 L 23% 15, 26§ b @o 18 Ld; 21 Lid;

24 d. 7.6. 2.8 LI 42 Ld; 2 19, 84 Ld. 7.7, 8 wd 12 @d; 16 wd;
20 wd. 7.8. 100 & 40 4. 7.9.52. 7.10. 1) 15 9; 2) 20 wd; 3) 9 4.
TAL13,6 I 7.12. 1088 @ 2176 8, 2176 4. 7.13. 18. 7.14. 12 1d.
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7.15.6 13. 7.16. 8. 7.17. 6; 8. 7.18. CD=3 13; BD=9 LA. 7.19. 20.

alv5 -1
7.20.3,6. 7.21. 257 7.22. (——) 7.23. —4—% . 7.24. 6. 7.25. be
2 a+bh’ bt+c’
7.26. /pq . 727 25. 7.28. 300 d. 7.29, 32. 7.30. 10 L3, 26 L.
ab

7.31.12 43, 4 3. 7.32. 15 Ud. 7.33. 30. 7.34. 27 Ld. 7.35.

a+b’

736. - 737,10 13, 18 9. 738. 12 3. 739, — " 740, 5.
a+h a+2h

2J5. 7.41.4 13, 7.42. 15 Ld; 18 Ld. 7.43.4,5 3. 7.44.52. 7.45. 18
Ld; 40 3. 7.46. 3. 747. 4. 748. nnm. 7.49.29. 7.50. 6. 7.51. 32 ;.
7.52. 1. 7.53.24 Ld 7.54.33 3. 7.55.24 1,3; 8 bLd. 7.56. 12 1d; 6 L.

7.57.6 9; 12 1id; 1 9. 7.58. 16 1,3. 7.59. 10 Lid. 7.60. 1) 6; 2) 3; 3) V3.
7.61. 21 Ld. 7.62. 10 1,d. 7.63. 18 bLd. 7.64.30 1,d. 7.65. 18 13, 12 1A
7.66. 1) 4 1i3. 2) 20 3. 3) AB=35 & AC=15 8. 7.67.84 ;3. 7.68.8 Usd.

§8

8.1. o) 5 3) 4L ) 29. @) 6L 82 5) 12. B) 24 ) 15 ) 13

a a

8.3.109 1d. 84. 25 13 s> I LA 85.29 LA 8.6. —. 8.7.

V2 2
8.8. a—£ 8.9. 15 LA 8.10. 2J2 1A 8.11. 125 1d; 125 1d; 240 L.

sf

8.12.24 Ld. 8.13. 1) 5 1d; 2) 17 wd; 3) 6,5 9. 8.14. — . 8.15. 3 wd;

4 wd. 8.16. % 239 8.17. 1) 15 13; 20 1sd. 2) 60 d; 80 9.8.18. 50 13;

72 Ld. 8.19.52 9. 8.20. 50. 8.21. 18 1d; 98 ULid. 8.22. 49. 8.23. 12 4.
8.24. )8 L3d; 2)I8 d; 3) 14 1. 8.25. 6,5. 8.26. 32 L3I, 60 Ld. 8.27. 12.

828. 5J5. 829. 10 U3 830. 5V3, 10. 831. 3. 832 5 L4
8.33. %c(ﬁ—l). 834. 8 Lk 15 LJ. 8.35. 6; 8 10. 8.36. V2-1.

837.7 13; 24 13, 25 LY. 8.38. 442 : 2J7. 8.39. 36. 8.40. 24 3.
8.41.36 13 54 LY. 8.42. 44 1,3, 8.43. 15 8.44. 52. 8.45. 40; 42.

8.46. 83 . 8.47. 24J/5. 8.48.38. 8.49.9 (i, 8.50. 6%. 8.51. 6. 8.52.8.

8.53. 8/5: 4/5. 8.54. 1344 13, 8.55. 65 wd. 8.56. AE:EC=16:25.
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o

b?
Vab - a® .

8.62. 9L 1sd. 8.63. 31/21)—(4. 8.64. 169 153, 10 Isd. 8.65. 20 3.
15 2\N2b+a 24 3

144
8.66. 3%. 8.67. 13 3. 8.68. 17 1:3. 8.69. 13 1:3. 8.70.20 . 8.71. oo

8.57.21 bLd. 8.58. 6 Ld. 8.59. 25 wd. 8.60. 42,5 1,3. 8.61.

8.72. 7% bd. 8.73. 175 Ld; 600 LA, 8.74. 14 LI o6 4 1d. 8.75. 30.

8.76. 6:/6. 8.77.40 1,3, 8.78.48 Ld; 30 Ld. 8.79.38 wd; 22 wd. 8.80. 8.
36

881 —=. 882.32 1% 18 LA 8.83. 8 18 8.84.30 13 885 1% 3,
5V3+6; 53-6. 8.86. 0,8-/5. 8.87. 13 43, 8.88. 40 1,3. 8.89. 10 49,
8.90. 17 & 7 9. 891.37 & 769 9. 8.92. 45 8.93.9 19, 2563 LA,
8.94. 4B = [a(a+b);CD=[b(a+h). 895 1 wi 8.96. 2J/5. 8.97. 10.
8.98. 6.8. 8.99. 23. 8.100. /5. 8.101. 16. 8.102. 17. 8.103. 35 wi.

J10

8.104. ~ - 8.105. 5V10.

§9

9.1.7. 9.2.7. 93.20 1:3; 30 3. 9.4.10 1s3; 15 ;3. 9.5.7 1,3; 11 L. 9.6.

453, 763, 763 7069; 9LA. 9.7.6. 9.8. V10.9.9. 11. 9.10. 4. 9.11. 15 wd;
25 @d. 9.12.16,5. 9.13. AD=8 3; DC=12 3. 9.14. 10 9. 9.15. 1.8 9. 9.16.

15. 9.17. 10 3. 9.18. 21 Lid; 28 LA 9.19. 95 1d; 810 9. 9.20. 60
b3 65 1. 9.21. V52 -2443 5 5242443 . 9.22. 442 18 9.23. BE=7

bd; EC=5 1d. 9.24. VR* +3r7 . 9.25. BE=10 9; EC=14 3. 9.26. 42, 56.
9.27.39 13; 65 L. 9.28.50 bd. 9.29. 16 Ld; 20 Ld; 20 1. 9.30. 10; 10,
12. 9.31. 10 Lid. 9.32.8 1A, 9.33.5 4. 9.34. 12 13, 15 Ld; 18 LA, 9.35.9

15d; lg bsd; ]4% Ld. 9.36. 1 3. 9.37. 16 1,d. 9.38. 4 ;3. 9.39. 15. 9.40.

15

3 9.41.0,9. 9.42. 18 ©d; 80 wd. 9.43.6 ). 9.44. 18. 9.45. 5. 9.46. 0,1.

9.47. 69. 9.48. 40. 9.49. 37. 9.50. 90. 9.51. 10. 9.52. 20. 9:53. 9. 9.54. 96.
9.55.42. 9.56. 12. 9.57. 6. 9.58. 15; 3. 9.59. 84. 9.60. 84. 9.61. 1. 9.62. 96.
9.63. 72. 9.64. 98. 9.65. 25. 9.66. 3. 9.67. 140.
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§10

10.1.4 8; 9 8. 10.2. 36v2 1,3, 10.3.8 4; 5 9. 10.4. 84 132, 10.5.82 1,3.

2

10.6. 4800 2. 10.7. % 10.8. 2250 L3 o6 522 bd2. 10.9. 98 192

10.10. 1:2. 10.11. 4 Ld. 10.12. 6. 10.13. 20. 10.14. - ab .

Va' +bF
10.16. 24 ©d. 10.17. 4 13; 12 18. 10.18. 0.5a¢h. 10.19. 30. 10.20. 5 2.
10.21. 1 9. 10.22.25 13, 10 1id; 50132, 10.23. 14 bd; 10 4. 10.24. 68.
10.25. 0,54°. 10.26. 200 L2, 10.27. 9,6 4. 10.28. V15 1i3. 10.29. 9.6 154,
10.30. 202.8 1A% 10.31. 120. 10.32. 20. 10.33. 30°. 10.34. 30. 10.35. 64.
10.36. 45. 10.37. 5. 10.38. 10 Ld. 10.39. 14 LA, 10.40. 20 3. 10.41. 16

63 105

10.15. 10 Lia.

L3; 20 1A, 10.42. 1425 LR, 10.43. 0,52°. 10.44. 66. 10.45.
10.46. 90. 10.47. 32. 10.48. 256 2. 10.49. 288 182, 10.50. 17. 10.51. 24
wd. 10.52. 540 #. 10.53. 216 132 10.54. —6~ 10.55. 36 2. 10.56. 4

BAZ. 10.57. 1843 LA 10.58. 6 132 12 132 10.59. 12. 10.60. 24. 10.61.

2. 10.62. 2 132 10.63. ? L2, 10.64. 30. 10.65. 54 L2 10.66.

( ab j C10.67.20 Lk 10 b3 o6 5 L3 40 1,3, 10.68. 302(7—4\/?—1).
a+b

10.69. 7 18; 9 L o6 21 13; 3 13, 10.70.27 3% 10.71. 6 ©d. 10.72.
8,64 3 1536 . 10.73. 3 1. 10.74. 300 wd2. 10.75. 10. 10.76. 2:3.
8

10.77. 3:2. .10.78. 5 3. 10.79. 3 10.80. 99. 10.81. 24. 10.82. 144. 10.83.
64. 10.84. 30. 10.85. 2. 10.86. L%l/___ wi; ¥ wd. 10.87. AD=6 3;

11

BE=8 4. 10.88. 10.89.0.25. 10.90. 025 1091. 12 L3

10.92.(\E+2):1‘\5(\B+1):2. 10.93. 26v2 3. 10.94. 1042 9. 10.95.

4:21:56. 10.96. 1) 84; 2) 12; 3) 288. 10.97.2 4. 10.98. 112. 10.99. 18 L:d;
20 13; 34 LA 10.100. 144 132 10.101. 1224 LI 10.102. 25 o6 39.
10.103. 84 L. 10.104. 9. 10.105. 270 132 10.106. 30. 10.107. 8 L.
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10.108. 16 3. 10.109. R=20. r=4. 10110 45 10111 2> 3 >
8 4 4

0 - 300

10.112. 1700 L. 10.113. 10,625 3. 10.114. 54. 10.115. 3. 10.116. 5

10.117. 60 132 10.118. 2 13, 10.119. 84 3. 10.120. 60 142, 40 1,32,
10.121. O,25(3+\/§)R2. 10.122. 4,5. 10.123. 24. 10.124. 0.5R". 10.125. 8.

10.126.  1,25V3R>. 10.127. 6 13, 10.128. -‘51. 10.129. 24
2
10.130. ”7(\/5—1). 10.131. % 10.132. 48. 10.133. 30. 10.134. 4.

10.135. 150. 10.136. 8 132 10.137. 81 10.138. % 10.139. I8.

10.140. 125 13 10.141. 20 132 10.142. 48. 10.143. 3 1,d. 10.144. 84 1,92,
10.145. 480 10.146. 10,625 3. 10.147. 5. 10.148. 6. 10.149. 27.

10.150. 5 10.151. 2,16. 10.152. 2541 10.153. 6. 10.154. 2. 10.155. 39.

§n

1.1 2m/3. 11.2. 8243, 11.3. 72. 11.4. "bgﬁ. 11.5. 9"]-6‘/5. 11.6. %

1.7 2723, 118, 27, 119. 84J6 13 11.10. +3:4:643.

1L11. 4/3:9:6/3 . 11.12. 2. 11.13. 18. 11.14. 10. 11.15. 24. 11.16. QTﬁ

5 ) . .
11.17. i 11.18. acos&. 11.19. rcos&. 11.20. cos&.
n n
180° R
11.21. 2acos—.ll.22.l)T\f 2)% 11.23. —(2+f) 11.24. 18.
n

2
11.25. 1) % 2) a2r: 3) 27 11.26. 1) f’ 2) ma; 3) a3,

11.27.190% 2) 225° 1128. 20 1129, 450 18 22 .
/4 T
11.30.1)%‘1; 2) ”"4‘/5; 3) 2”‘;‘/5. 13 1y 1o & ) M.
7[
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. — . 11.33. 2. 11.34. 157 11.35. 132, 11.36. 285,617 132

13z & 1637
) 3

4r
1137, ap-cy’. 1138, 257 . 11.39. 257 L@ 11.40. 96. 11.41. 1.
114214, 8. 1143, 5. 7. 1144 5 1145 32 1146, r [T
4 V4 3
11.47.60°. 11.48. 42. 11.49. 75. 11.50. 15. 11.51. ~ . 11.52. 2%
12 Ji5
2
11.53. ”‘; C 1154, 1007 L#. 11.55. %;z. 11.56. 3:1. 11.57. %’5.
2
11.58. 67 11.59. 207 1a.  11.60. %. 1mel. 22 1162 g
2 2
11.63.R—\/§; R—\/g. 11.64. 2% 11.65. 1:4. 11.66. 2. 11.67. =%
3 3 4 4
2 2 2
11.68. 3:4. 11.69. 1) ”5 ) ”f . 3) 2”3R L1170 1) 0,5; 2) 0,125

3) 0,05. 11.71. 1) 180°; 2) 240°; 3) 337, 5°. 11.72. 10. 11.73. 60°. 11.74. 30°.
11.75. 27z 3. 11.76. 100°. 11.77. 2R. 11.78. g 11.79. 15,

ak R’ R? R’
1180, ——— 1181 1) -2 —3—(3\5-7r); 3) ?(2\/3—7[).

5

R R’ R’ R
1182, 1) ~~(2-2):2) —15(2”—3\/3); 3) —8—<7[—2\/§_); 4 5 (7-3).

11.83. 1) %(4;;—3\6); 2) %(;z—z); 3) T";—(zz—3\/§).

. 2 2
11.84. (67-9V3) 13, 11.85. RT(;z—z). 11.86. R?(ﬂ+\/—§). 11.87. 2.

47-33 (4”_3\/§)R2

11.88.3. 11.89. 22 ""¥7 11.90.2. 11.91. 3. 11.92.
87 +3V3
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§13

13.1. Vb* +bc. 13.2. %\/13—12c05a. 13.3. 30°. 13.4. azZarctg%;

9 2

ﬂzZarctg%. 13.5. atb. 13.6. l—‘f 137, S =(S, +s, +5,) .

13.8.%(51—1;)2 sina . 13.9. 3. 13.10. 1-cos’4-cos’B-cos’C. 13.11. -3—_2—‘/7

13.12. 1,5 13.13. 8\6_9. 13.14. m=2m+1). 135 46.

13.16. \/ab+Cd(ac+bd); \/ad+bc(ac+bd). 1347, 3 138, 90Y2

bc+ad ab+cd 4 a+b

. 2 20 22 3 r(3v5-1). 1322, N3
8 V97

2sinasiny

13.23. arcsin/S . 13.24. 63 . 13.25. cosx =

2sin® @ +2sin” y —sin® B

13.26. | 1327, 1. 1328 \E . 1329, 6. 13.30. M.
T 2
2
1331, BC=2r |-F . 4c=2r |t . aB=2JRr. 1332. .
R+r R+r 3
13.33. 60.
§14
2 a a
14.1. 50. 14.2. 14. 143. 1) 24, 2) h2:3) “=h. 144. 1) L. 2) 2.
NE) V2 2

3) ﬁ%—%. 14.5. 2. 14.6. 4 1:3d. 14.7. 16. 14.8. 6 Ud; 15 13 14.9. 15 1d;
41 1:9.14.10. 4 13; 8 LA, 14.11. 9 1. 14.12. 20. 14.13. 24/2 . 14.14. 36.

14.15. av2. 14.16. aV6. 14.17. 39. 14.18. 7. 14.19. 45°. 14.20. 30°.

14.21. 60°. 14.22. 120°. 14.23. 9. 14.24. 45. 14.25. 29. 14.26. 13. 14.27. 16.
14.28. 70. 14.29. 20. 14.30. 0,6 9. 14.31. 3. 14.32. 15. 14.33. 7. 14.34. 14.

14.35. 7. 14.36. 60°. 14.37. 10. 14.38. 15. 14.39. 8. 14.40. 10. 14.41. 14.
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14.42. 18. 14.43. 16. 14.44. 10. 14.45. 24. 14.46. 6. 14.47. 5. 14.48. 10
14.49. 24. 14.50. 14. 14.51. 13. 14.52. 5. 14.53. 96. 14.54. 27. 14.55. 48.

14.56. 18. 14.57. 8. 14.58. 13. 14.59. > +4° + b —2abcosa . 14.60. 5.

§15
15.1. 1) AC:2) AD;3) BD;4) AD.152. 1) DB ;2) —CD: 3) DB, ; 4)
~CD; 5) DB,; 6) ~CD. 153. 1) AD: 2) AC. 15.4. 2+%Z.
15.5. W:%(M?). 15.6. 1) FB:%(B—;); 2) C_‘E’:§5+315. 15.7. 1)
03:%(/3—2); 2) 52:—515—25;. 158. 1) 4 o B dugbocimdl
Fagfo@by, Godmol (gbhaos 0:2) a ws b osbsdodsdoyeos ob

9O0-90m0 3o0b3 bygmmgsbos; 3) a 0o b 39dHWAEYOL gOHmogOm-
boVoboswdwgam dodsdmgangds sjgm ob g@m-g@mo ds0bgs boyaom-

b

a5bos; 4) alb o6 AOm-gema  dooby byaomgabos. 15.9. |Zl]=

1512, o6, 15.13. 1) AB(-2:3); 2)

2-9
15.10. 1) 3;2) -3+/3 . 15.11. E‘Z—

BD(-6:1); 3) DC(53); 4) AD(-84). 15.14.1) AB(4:-1:-8); 2)

BC (0;-1:9); 3) DC (0:-4:2); 4) AD (4:2:-1). 15.15. 1) B(0:6); 2) B(-1:0); 3)
B(4:-1:4); 4) B(-7;8:-4). 15.16. 1) D(14;-2); 2) D(12:3:-6). 15.17. A(-7:4).
15.18. C(2:4). 15.19. 1) E(-4:0); 2) F(0:3). 15.20. 1) (-2:5); 2) (-6;11); 3) (2:-
1); 4) (-6:13); 5) (6:-13): 6) (26:-49). 15.21. 1) (-2:4:-4); 2) (-2:-4:6); 3) (-

6:8:-7); 4) (-8:-12519). 15.22. 1) 5v2;2) 3v10;3) V74 4) V61 . 15.23. 1)
H:Jcﬁ;z) }Z|:5J5; 3) ]Zl:\/ﬁ; 4) |2‘:\ﬁ6. 15.24. 1) m=1+5: 2)
m=%12;3)0 o6 6; 4) m=v47 —1 o6 m=47 =1.1525. 1) jo; 2) sho:
3) g 4) oo, 1526, A=5. 15.27. a:v?ﬁ:—(x 15.29. 1) V117 ; 2)

V89 . 15.30. 1) Z(— \/ﬁ;s\%); 2) a(6:-3:3). 15.31. (-6:-3:6). 15.32. (6,5:-

3,5). 15.33. C(14:-11). 15.34. ¢ (-3:-4;14). 15.35. D(2;1:5). 15.36. 1)

5v3:2)-21;3)-32; 4) 17,542 . 15.37. 1) 45°, 2) 150°. 15.38. 1) 3; 2) 3: 3)

45; 4) 0. 15.39. 25. 15.40. 1) V7 ;2) V13 3) 2421 ; 4) V10 . 1541 1)
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—%; 2) -7. 15.42. 5410 . 15.43. 8. 15.44. 11. 15.45. a:%. 15.46. i‘g.

15.47.1)-2:2) -1. 15.48. 1) -17; 2)-5;3)-4;4) 11. 15.49. 1) -43; 2) -6; 3) 9;
4)-3.15.50. 1) 18; 2) -12. 15.51. 1) 0; 2) fi, 3 2 15.52.

1
=3 4) ——.
U TR T

1) —%;2)3;3) 1;4)2.

§16

16.1. 1) 56s; 2) o(o; 3) Jo(o®o); 4) 405 5) g03 6) SGs. 16.2. 1)
C[—% %J 2) A11:0). 16.3. 1) M'(=3:-5); 2) M'(3:-7). 16.4. 1) M'(5:6); 2)

M'(10:4). 16.5. MN =6 .16.6. P=32.16.7. 1) bsdo; 2) m@o; 3) g@mo; 4)
adabos 5) mmbo; 6) SO Gmo; 7) SOGYOWo; 8) ghma. 16.8. sligmo
lsoﬂd‘;](nh;]g{r() 5@ o@bgdmol. 16.9. 1) od@ago; 2) amo. 16.10. 1)
(-5-2) 2) (52); 3) (9:2); 4) (-5:4), 5) (2:-5). 16.11. 1) y=-2x-3; 2)

y==-2x+3; 3) y:%x—%. 16.12. 1) k=-2;p=7; 2) k=-2:b=-7; 3)

k:%;b—M. 16.13. 1) C'(5:-2); 2) C'(2;-6); 3) C'(-4;-7); 4) C'(5;-2). 16.14.

24 0. 16.15. 1) R) :2) R ;3) R . 4) R :5) R 1 6) R ;)
R 5 8) R . 16.16. 1) (-4;0); 2) (0:-7); 3) (2:-5); 4) (3:2). 16.17. 1) 25: 2)
6:3) 134/3;4) 542 . 16.18. 1) 80°; 2) -70°: 3)-165°;4) 75°. 16.19. 1) -4; 2)

-V5:3) 246 4) - 57 . 16.20. 1) (0:3): 2)[ 3 3‘F],3)[_§£;v2];4)
(2\/5;—25): 5) (AZ;—Zﬁ); 6) [g%} 16.21. 1) (-2;4); 2) (4;-4); 3)

(0:-542 ); 4) [ W2 ‘EJ; 5) B33k 6) R2v3). 16.22. 1) (1:5); 2)

(-3:2); 3) (-8:12); 4) (%;]j. 16.23. 1) M'(-3:2); 2) M'(4:-3); 3) M{(-2:-6); 4)
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5. ) 13 =bc-hc', 6)%:—.

bodggmbgpol godmmdo

I lb~h,,; S:lc-hl,.
2

. S=—a-h,;; S=—
2 2

2. S=yp(p-aXp-b)p-c) (3gbobol goGdnms).

1 . ] . 1 .
3. S=—absinC; S=—bcsinA; S=—acsinB.
2 2 2
4. S=r-p (goddngms beHogdnmos §6gFodby Fgdmbsbomo 653063060
353500 3o bgeobsmgab).

L
4R

o

Sy ABT R :
6. o AABC ~ A4, B,C,, 8sdok: —c = L2 e 5 T
ABS k[, m

ag M 4]

(¥}

4B

Lobybgdol mgmegds
a b ¢
sin4 sinB sinC

310

2R.




3®LobaLgdel mgemegds
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1) sdmgopagdnmgds dstrimgmmbs bedgmnmbawol grgdgb@adls dm&ol:

2 2 2
8) h=a b, a=c-a, b =c-b.

3) @’ +b% = c? (Jomsgmdsl mgmdgds).
b=c-sinB; a=b-1g4;

a) a=c-sind;
a=c-cosB; b=c-cosd;a=b-ctgB. C
) r=a+§’c= —ci R==%. b d
b, a.
] A L e B
3) S:Eab. D C
30°-0s60 gnobol 3Jmby dsdmgmobs Ladymmbgwo:
pa=S ap-l
2 2

Falogdo Ls33mbgmo
1. a; = R\/g; a; = 2\/5/’ (as —haad‘gmbaggnls 33360\)&5).
4. R=2r.

2. R= ;
V3
onbignbgogdo
mobigmbyroll Bo@mmdo  wosambogngdols ws  dom  demdols
Jamwbob Lobalbol bad@agaols bobgg@ol Bmenos.

35@ S gammy@>do

ABCD  3s6rsgngeneateddo, AB=a, AD=b;
B ¢ D AC?+BD> =2(a% +b?)

2) S=ahy; S=bh
I h .
o 3) S=absing. 4§ ="M
D sina

koo 7 311




G0ddo

6&odddo d, ©s d, 033mbsemagdas,  a —a396wo:

—_—

w

- B C ) df +di=4d".
l "~ 2) S=ah
‘ 3) §=a’sin 4.
1
7K D 4) S:Edl'dZ'
680;95)660
a, :R\/E; ay =2r (a;— ga3seés@ob gagceos),
R=S4. poJo, 3.,=24, r:&. 4. S=a*; S=2R*; S=4r".
J2 2 2
BMHa3g300
ABCD $&s3y(30080 AD=a, BC=bh, BK=h.
B c
S:a+b«h-
2 h

a—b _a+b

s AB=CD; AK = 3 . KD

D

o) BeenggEs BiHsdy30580  ©osgmbamgdo  MOma B3 edgbrogmmmstrnmas,

35306 Lodsemgmg F7admbogzgmol Beaeos

h=2rb s son?

Fabogéo gdgbgmobgro. Fabogeo n -ggmbgoo

2r
ag =R, a, :f (ag — Ggbogeo 9d3bgmobgeol a396@as).

S , 8=

B 3\/3612
2

2
3‘€R c S =232

o

Fabogeo 1 -gmebgools (306FEsmmGo gmoby

(n—2)-180°

Gobogdo 1 -g3mmbgrol gmoby -0l Gmoo.

312

—ob Foagmos.



Q

. 180
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