Wartoscr p, dla D podlegajacych pod rozwigzania
gltowne

W rozdziale poswieconym rozwigzaniom ogdlnym, wypisaliSmy réwnania, kit6re pozwalajq na oblicza-
nie wartosci Py, Pis Pos Pseveres Pn, kiedy znamy wartos¢ v,. Z czego wynika, ze dla D podlegajqcych
pod RG mozemy oblicza¢ te wartosci.

Dla przypomnienia, chodzi o réwnania:
" » ” 9

_|_ —_

(13) P2, +2tpp, ~ @a™+ ap?) =0 P2y = 2tp, P, — (42™' - ap?) =0
Phi+2tp,p., - 207"+ ap}) =0 Pri = 2tp, Py — (24 - ap?) =0
(15) p2,+2tp,pur - @'+ ap?) =0 @) pi-2tpp - (@'~ ap2) =0
Piy + 21, P, + (@' - ap?) =0 @ P2 = 2tp, P + (@™ +a p?) =0
(17) p2,+2tp,p+ (20" - ap2) =0 (23) p2,-2tp,p. + (20 + ap?) =0
P+ 2t P, + (407 - ap?) =0 P2y = 2tp, P+ (4™ + ap?) =0

@ Doy = @D, — 2Lpa P = 2tpn —ap,_,

Przy pomocy réwnan (13) do bedziemy oblicza¢ wartos¢ p, i nastepnie korzystajac z réwnan (@)@
oblicza¢ wartosci p, do p;.
Mamy p..=m 1 P.= .
9”9 99
_|_ —
p? +2tv,p, - (4+ av?) =0 p2 —2tu,p, — (4 —av?) =0

P +2tv,p, - (24 av?) =0 p2 —2tu,p, - (2 - av?) =0

p? +2tu,p, - (1+av?) =0 2 = 2tu,p, - (1-av?) =0

2 4 2tu,p, + (1 - av?) =0 P2 —2tvp, + (1 +av}) =0

p? +2tv,p, + (2-av?) =0 p?: -2tv,p, + (2 + av?) =0

ERE®E®E

p: 4+ 2tv,p, + (4-av?) =0

@

OO ®GE

p?

- 2tu,p, + (4 + av?) =0

)

p, = av, — 2tp, P, = 2tpo - av,
P, = ap, = 2tp; P, = 2tp: - ap,
Py = ap — 2tp; p; = 2tp, - ap,
P, = ap, — 2tp; p, = 2tps - ap,
Dy = ap; — 2tps Ps = 2tps — ap

W tablicy dla RG podano wartosci v,. Oprécz przypadku D=t2-1 dla wszystkich nastepnych rozwiq-
zan mamy co najmniej dwie wartosci dla v,. W tych przypadkach v,=1 lub v, = y. Ponadto w niektdrych
przypadkach mamy wiecej wartosci v,. Dla kazdej wartosci v, bedziemy oblicza¢ p,, a nastepnie p, do p,.
Catos¢ obliczen podzielimy na trzy podrozdzialy:

RGI do RGVIII
RGI do RGXI

Podrozdziaf |
Podrozdziat |l
Podrozdziat |l

v, =1
V=Y
v, W grupie "+4-1"
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Podrozdziat I (RGI do RGVIII)
v, =1

W tym przypadku mamy:
9 9 ” 9
_|_ J—
p2+2tp, - (4+ a)=0 p:-2tp, - (4 -a)=0
pi+2tp, - 2+ a)=0 pi-2tp, -(2 -a)=0

p2+2tp, - (1+a)=0 -2tp, - (1-a)=0

p2+2tp, + (1-a) =0 pi-2tp, + (1+a)=0

p2+2tp, +(2-a) =0 p:-2tp + (2 +a)=0

®RE®EE
O ®GE

pi+2tp, + (4-a)=0 pi-2tp, + (4 +a)=0

W powyzszych réwnaniach dla rozwigzan gtéwnych wyraz wolny zawsze bedzie réwny 0, a VZ= 21.
Z dwdch wartosci p, jedna (mniejsza pod wzgledem wartosci bezwzglednej) to zawsze 0 i tqa wartosé
przyjmujemy do dalszych obliczerr,, bo chcemy znalezé rozwiqzania najmniejsze z mozliwych. Petne roz—
wiqzanie otrzymujemy biorgc do dalszych obliczeri obie wartosci. Prowadzi to do ofrzymania 4-ech
tosci dla p,, 8—miu dla p,, itd..., co graficznie mozemy przedstawi¢ jak nizej.

P
D
[P
By
. 2
p1 " ”
b, Podobnie jok w rozdziale "O wartosciach p,
Ye bedziemy oblicza¢ najmniej zli tosci
0 y j jsze mozliwe wartosci
O — P (te zaznaczone na czerwono).
b,
B, | £2
P,
D
L P

Tak wiec mamy w tym podrozdziale zawsze:
v,=1 p,=0

RGI

D =t2-1 v,=1 p,=0 a=1  znak

P, = 2tpe — oy, =2¢-0-1-1= -1

p, = 2tpy —ap, = 2t(-1) -1-0=-2¢

P = 2tp; —ap, = 2t(-2t) —1-(-1) = - (4¢2-1)

p, = 2tps — ap, = 2t[-(4t2-1)]-1-(-2t) = - 4t (2t2-1)

P, = 2tp, — ap, = 2t[- 4t (2t2-1)] - 1[- (487 - 1)] = — 4t*(4t*-3) -1
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D=24
v,=1
P,=0
p=-1
p,=-10
P;=-99
p,=-980
ps=—-9701

D= 26
'U2=
P,=0
p,=1
p,=-10
p; =101
p,=-1020
ps= 10301

przyktady

t=5 a=1 D=35
11° + 2412 = 52 v, =1
111"+ 24.0%=12 P, =0
1112 + 24(-1)2 =52 p,=—1
1413 + 24(-10)% = 492 p,=-12
1-1* + 24(-99)% = 4852 p;=—143
115 + 24 (- 980) %2 = 48012 p,=- 1704
118 + 24 (- 9701)% = 475252 p, = —20305
RGII
D=t*+1 v,=1 p,=0 a=1  znak
@)
p, = av, — 2tp, = 1-1-2¢-0=1
P, = apy - 2tpr = 1.0 - 2¢-1= -2t
P; = ap, — 2tp2 = 1-1- 2¢(-2t) = 482 +1
P, = ap, — 2tps = 1-(=2t) - 2t (4t2+1) = — 41 (2t7+1)
P, = ap, — 2tp. = 1(4t72+1) = 2¢[- 4t (2t2+1)] = 4t2(4t2+ 3) +1
przyktady
t=5 a=1 D= 37
-11°+ 26-12=52 v, =
+1:1' + 26.02= 12 P, =0
—-1-12 4+ 26-12 = 52 p,=
+1-1% + 26(-10)2= 512 p,=-12
—1-1* + 26-101% = 5152 p,=145
+1-1% + 26 (-1020)2= 52012 p,=-1752
—1-1% + 26-103012 = 525252 p,=21169
RGIII
D=t*-2 v,=1 p, =0 a=2 znak

P, = 2tpo —av, =2t-0-2-1=-2
P, = 2tpy —ap, = 2t(-2)-2-0

ps = 2tps — ap, = 2t (- 4t) —2(-2) = -4(2t*-1)

= -4

p, = 2tps — ap, = 2t[-4(2t2-1)] - 2(-4t) = - 16¢(t*-1)
p, = 2tp, — ap, = 2t[- 16 (t2-1)]-2[- 4 (2t*-1)] = - 8[2¢*(2¢*-3) - 1]
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t=6

a=1

1110 + 35.1% = 62

111" + 35.0%2=12

1112+ 35(-1)2 =62

1-1° + 35(-12)2= 712

1-1* + 35(-143)2 = 8467

1.1% + 35(-1704)% = 10081
118 + 35 (- 20305)% = 1201262

=6 a=1

-1-1°+ 37-12=62

+1:1"+ 37.02=12

-1-12+ 37-12= 62

+1-18 4 37(-12)% = 732
—1-1* + 37-1452 = 8822
+1-1° + 37(-1752)2 = 106572
-1-1% + 37-211692 = 1287662



przyktady

D=23 t=5 a=2 D= 34 t=6 a=2
v, =1 22°+ 23 -12=52 v, =1 2:2° + 34-12=¢7
p,=0 22" + 23-02=22 p,=0 22" + 34-02=22
p,= =2 2:2% + 23(-2)*= 10? p,= -2 222 + 34(-2)%= 122
p,=-20 2:2% + 23(-20)?= 962 p,=—24 2:2° + 34(-24)2=1402
p,=—196 2:2* + 23(-196)2= 9402 py=—284  22*+ 34(-284)2 = 16562
p,=—-1920  2:2° + 23(~1920)%= 92082 p,= -3360  2:2°+ 34 (-3360)2 = 195922
p,= —18808  2-2° + 23 (-18808)2 = 902002 D= -39752 228 + 34(-39752) = 2317922
RGIV
D=t242 v=1 P, = a=2 znak "+”
j 2 =<i?2 - 2tpo = 2:1-2t-0=2
p,=ap - 2tpy =2:0-2t-2=-4¢
P, = ap — 2tp, = 2-2— 2t(-4t) = 4(2t*+1)
P, = ap, — 2tps = 2(-4t) - 2t[4(2t7+1)] = - 16¢(t2 +1)
Ps = ap, — 2tps = 2-4(2t2+1) -2t[- 16 (t2 +1)] = 8[2t2(2t2 +3) + 1]
przyktady
D=27 t=5 a=2 D= 38 t=6 a=2
v, =1 -22°+ 27-12=52 v, =1 -2-2°+ 38-12=62
P, = +2:2' + 27-02=22 0,=0 +2:2' + 38-02= 22
P, = -2.22 + 27-22 =102 p, =2 -2.2% + 38.2%2=12?
p, = -20 +2:2% + 27(-20)2 = 1042 p, = —24 +2:2% + 38(-24)2=148?2
p, =204 —2:2* + 27-204% = 10607 P, = 292 -2:2* + 38-2922 = 18002
D, = —2080  +2:25 + 27(-2080)= 108082 p,= —3552  +2:2% + 38(-3552)*= 218962
p,=21208  —2:2°+ 27-212082 = 1102002 P, = 43208 —2-2°+ 38-432082 = 2663522
RGV
D=(2¢t)*-4 w,=1 p,=0 a=4 t=21 znak ”-"
P, = 2tpo —av, =2t0 —4-1=-4
P, = 2tpy — ap, = 2t(-4)-4-0 = -8t
Ps = 2tp; —ap = 2t(-8t) —4(-4) = —16(t2-1)
p, = 2tps —ap, = 2t[-16(¢2-1)] —4(-8t) = - 32t (t*-2)
D, = 2tp, —ap, = 2t[- 32t (t*-2)] - 4[-16(t2-1)] = —64[t*(+*-3) +1]
przyktady
D= 32 t=6 a=4 D =160 t=8 a=4
v,= 1 449+ 32-12= 62 v,= 1 4-4° + 60-1% = 82
D, =0 44" + 32.0%2=42 0,=0 44" + 60-02=42
p, = —4 442 + 32(-4)%= 247 p,=—4 4-4% + 60(—4)2= 32?2
p, = —48 4.4% + 32(-48)2=2722 p,=—64 4.4% 4+ 60(-64)%= 4962
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p;=—-560

p, =—6528

ps=—76096
D =40

v,= 1

P=0

p=4

p,= —48

P;= 592

p,= —7296

p,= 89920
D=21

v,= 1

D=0

p=-4

p,= — 40

p,=—384

p,=—3680

p,=—35264

4-4* + 60(—1008)2 = 78082
4-45 + 60 (- 15872)% = 1229442
4-45 + 60 (- 249920)2 = 19358722

t = 2¢, znak "+

a=4
-4-4°+68-12= 82
+4-4' + 68-02=42
—4-42 + 68- 42 =322
+4-4% + 68(-64)? = 5282
-4-4*+ 68-10402 = 85762
+4-4% + 68(- 16896)% = 1393282
- 4-4% + 68-2744967 = 22635522

znak

4-4* + 32(-560 )2 = 31682 p,=-1008
445 + 32 (- 6528)2= 369282 p,=-15872
4-45 + 32 (-76096)% = 430464? P, = —249920
D=(2t)’+4 wv,=1 p,=0 oa=4
P, = av, — 2tpy = 41-2t-0=4
p,=ap, — 2tpy = 40-2t-4=-81
P, = ap, — 2tp, = 4-4— 2t(-8t) = 16(t2+1)
p, = ap, — 2tps = 4(-8t) — 2t[16(t*+1)] = -32¢(t* +2)
P, = ap, — 2tps = 4-16(t2+1) —2¢[-32t (t2+2)] = 64 [t*(t? +3) +1]
przyktady
t=6 a=4 D=68 t=8
—4-4° + 40-12= 62 v,= 1
+4-4' + 40-02 =42 P,= 0
—4-42 + 40-47= 247 p,=4
+4-43 + 40(-48)% = 304 p,= —64
—4-4* + 40-5922 = 37442 ps= 1040
+4-4° + 40 (-7296)2 = 461442 p,= — 16896
— 445 + 40-89920% = 5687042 p,= 274496
D=(2t,+1)*-4 wv,=1 p,=0 t=2t+1 a=4
P, = 2tpo —av, =2t-0—4-1 = -4

P, = 2tpy —ap, =2t(-4) -4-0=-8t
p; = 2tp;
P, = 2tps
Ps = 2%p4

przyktady

t=5 a=4

440+ 2112 = 52

44" + 21.02 =42

4-4% + 21(- 4)? = 202

4-4% + 21(- 40)? = 184

4-4* + 21(- 384)%= 17607

4-4° + 21(- 3680)% = 168642
4-4% + 21(-35264)% = 1616002

—ap =2t(-8t) —4(-4)=-16(t*-1)
- ap, = 2t[-16(t2=1)] - 4(-8t) = - 32t (t*-2)
-ap, = 2t[-32t(t*-2)] -4[-16(t*-1)] = —64[t*(t?-3) +1]

D =45

v,= 1

P=0
p,=-4

p,= — 56

p;= —768
p,= —10528
ps= — 144320

t=7
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a=4

449+ 45-12= 72

4-4' + 45.02= 42

4-4% + 45(- 4)* =282

4-4% + 45(-56)* = 3762

4-4* + 45(-768)% = 51522

445 + 45(-10528)2 = 70624
4-45 + 45 (- 144320)* = 9681282



RGVIII

D=(2t,+1)2+4 v, =1 P, =0 t=2t,+1 a=4 znak "+
D, =<f2 - 2tpy = 4-1-2t-0 = 4
p,=ap - 2tpy = 4.0-2t-4=-8¢
D, = ap, — 2tpy = 4-4 - 2t(-8t) = 16 (t2+1)
p, = ap, — 2tps = 4(-8t) - 2t-16(t%+ 1) = — 32t (t*+2)
Dy = ap, — 2tps = 4-16 (124 1) — 2t[=32¢(t2+ 2)] = 64[t*(t2+3) +1]
przyktady
D=29 t=5 a=4 D=53 t=7 a=4
v,= 1 —4.4° 4 2912 = 52 v,= 1 —4.4° + 53.12 = 72
0,= 0 +4-4" + 29-0%= 42 P,= 0 +4-4' + 53-02= 4
p,= 4 —4.4% + 29.4% =202 p,= 4 —4.4% + 53.42=282
p,= - 40 +4-4% + 29(-40)2= 2162 p,= - 56 +4-4% + 53(-56)% = 4082
p,= 416 —4-4* + 294162 = 22402 p,= 800 —4-4* + 53-800% = 58242
p,= —4320 +4-4° + 29(-4320)? = 23264 p,=—11424  +4-4%+ 53(-11424)? = 831682
P, = 44864 —4.45 + 29448642 = 2416002 p,= 163136 —4-4° + 53-1631362= 11876482

Dotychczasowe wyniki mozemy przedstawi¢ w formie tabeli jak nizej:

Rozwiazanva gtowne RGI-VIII (v,=1, p,=0)
D (v, | | o | 22| s s gr.
, + + + + + + +
t- 1 0 -1 | -2t | —(4t*=1) |-4t(2t2-1) | - 4t*(4t*-3) -1 |
241 -t T N _ y .
1 0 | 1 |-2t | s+t |-st@e+i)| s2(4t23)+1 |
, + + + + + + +
t -2 1 0 | -2 | -4t |-42e2-1)|-16t(t2- 1) |-8Qe32¢2-3)- 1| I
- + - + - + -
t*+2 2 2 20042 IV
1 0 2 -4t | 4(2t2+1) | —16t(t2+ 1) [8[2t2(2t2 +3) +1]
, + + + + + + + y
(2t,)"- 4 1 0 | -4 | -8t |-16(t2—1)|-32¢(t2-2) | - 64[t2(t*-3) +1]
(26)%+4 | . * ) * . iy . Vi
! 1 0 4 -8t | 16(t2 +1) | =32t (t*+2) | 64[t2(t2 +3) +1]
+ + + + + + +
+1)2- VI
@ +)"-4 1 0 | -4 | -8t |-16(t2—1)|-32¢(t2-2) |- 64[¢2(t2-3) +1]
R . § ) Vil
2
@2t +D)7+4 ] 0 | 4 | -8t |16(t2+1) |-32¢(t2+2) | 64[£*(t%+3) +1]
Znaki *+” lub ”-" nad poszczegdlnymi rozwigzaniami méwiq o znaku przed wyrazeniem 1,2,4a"
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Podrozdziat II (RGI do RGXI)

V,=Y
W tym podrozdziale traktujemy wszystkie D podlegajqce pod RGl do RGXI jak liczby z grupy "+1”.
Co oznacza, ze bedziemy korzysta¢ z réwnan (9@ dla D = t*+a i @) dla D = t*~ a na obliczenie
wartosci p, i nastepnie wartosci p,, 0, p;.... Z wzordw @)@s).

b)) 99 bR 9

_I_ —_
@ psﬂ + 2tpnpn+1 - (an+1 + a'pf) =0 @ pfﬂ - thnan - (C"m-1 - a’pf) =0
P2y +2tp, P + (@' —ap?) =0 @ PLy = 2tp,P + (@™ +ap?) =0

@ Poss = APy — 2Lpa Poss = 2tpn —ap,_

Mamy p., =p 1 p=v.
@ pE +2tv,p, - (1+ av?) =0 @ p? -2tv,p - (1-av?)=0
p? +2tu,p, + (1 -av?)=0 @

Wartosci v, bierzemy z tabeli dla RG (str21).

p2 =2tv,p, + (1 +av2) =0

RGl

D=1t%-1 v,=y=1 a=1  znak

@) p2 -2tvp, - (1-av2)=0 p2 -2tp, -(1-1)=0 VA = 2t
(22) p2 -2tvp, + (1+av2)=0 p? -2tp, +(1+1)=0 VA =\4-8 odpada

po=2t'|2'2t=2t po=2t52t=o

Mamy wiec:

P, = 2lpo —avy, =2¢-0-1-1= -1

D, = 2tpy —ap, = 2t(-1) -1:0=-2¢

s = 2tp; —ap, = 2¢(-2t) - 1-(-1) = - (4t2-1)

p, = 2tps — ap, = 2t[-(412-1)] -1-(-2t) = - 4t (2t*-1)

p, = 2tps — ap, = 2t[— 4t (2t2-1)] - 1[- (442 1)] = - 4£*(4¢*-3) -1

v,=y =1 P, =0

Te wyniki sq takie same jak w podrozdziale |, co wynika z faktu, ze dla D= t*~1 mamy v, =1=y.

przykfady
D=24=5%-1 t=5 a=1 D=35=62-1 t=6 a=1
v,=y=1 110+ 24.12=52 v,=y=1 11°+ 35.12 =67
p, =0 11" + 24.0%2=12 P, =0 1-1' + 35.0%2=12
p,=-1 112+ 24(-1)2 =52 p,=-1 1112+ 35(-1)2 =62
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p,=-10 112 + 24(-10)% = 492 p,=-12 113 + 35(-12)2= 712

p,=-99 1-14 + 24(-99)2 = 4852 p,=-143  1-1*+ 35(-143)2 = 8462
p, = —980 115 + 24 (- 980)2 = 48012 p,=—1704 1-1% + 35(- 1704)% = 10081
p, = — 9701 115 + 24 (- 9701)2 = 475252 p,= —20305 1-1° + 35 (- 20305)% = 1201262

D=t*+1 w,=y=2t a=1 znak "+

(15) p2 +2tup, - (14 av2)=0  p2 +4t2p - (1+4)=0 VA= 2(262+1)

p? +2tu,p, + (1 -av2) =0  p2 +4t2p + (1 -4t2) =0 VA = \4(2t2+ 1)’-8 odpada

_ 42 2 _A42_ 2
a2+2(2t%+ 1) _ 42-2(224 1) _ _ (4424 1)

pt): 2 - p(): 2
Mamy wiec:
v,=y =2% P =1
p=av,— 2tpe = 1-2¢ - 2t-1=0
p,=ap — 2tpy = 1-1=-2¢{-0=1
p;=ap - 2tp, = 10— 2¢-1=-2¢
P, = ap, — 2tps = 1-1— 2¢(-2t) = 4t*+1
Ps = ap, — 2tp, = (= 2t) — 2t (4824 1) = — 4t (28%+1)
przyktady
D=26=5%+1 t=5 a=1 D=37=62+1 t=6 a=1
v,=y=10 +1-1° + 26-102= 512 v,=y=12 +1-1° 4+ 37-122=73?
p,=1 -1-1'+ 26-12=5? p,=1 -11"+ 37-12=62
p,=0 +1-12+ 26-02=12 p,=0 +1-12 + 37-02=12
p,=1 -1-1* + 26-12= 52 p,= 1 -1+ 37-12 = 62
=-10 +1-1* + 26(-10)2= 512 ps=—12 +1-1* + 37(-12)% = 732
p,= 101 -1-1° + 26-1012 = 5152 p,= 145 -1-1° + 37-1452 = 8822
ps= —1020 +1-1% + 26 (-1020)2 = 52012 ps=-1752  +1-1%+ 37(-1752)% = 10657*

D=t-2 v=y=t a=2  znak
@) p2 -2tup, - (1-avd)=0 p? -2t - (1-289)=0 VA = 2(t2-1)
(22) p2 -2tup, + (1+av2)=0 p? -2t + (1429)=0 VA= \4(t2-1)’-8  odpada

2 2 _ 2_ 2 _
2t+2(§ 1) _ pp2_ p, = 2 22(t 1) - 4

Dy =

Mamy wiec:
v,=y=1 P = |
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P, = 2tpo —av, = 2t-1 -2¢ =0

P, = 2tpy —ap =2t-0-2-1=-2

P, = 2tp, —ap, = 2t(-2)-2-0 = - 4t

P, = 2tps —ap, = 2t (- 4t) -2(-2) = -4 (2t*-1)

P, = 2tps —ap, = 2t[-4(2t2-1)] -2(-4t) = - 16t (t*-1)

przyktady

D=23=52-2 t=5 a=2 D=34=62-2 t=6 a=2
v,=y=5 1204 23-52= 242 v,=y=6  1-2°+ 34.6% = 352
=1 1-2' + 23.12=52 D=1 1-2' + 3412 =67
p,=0 1.22 4+ 23-02=22 p,=0 1.22 4+ 34.02=22
p,= -2 123 + 23(-2)2= 107 p,= -2 1.23 + 34(-2)2= 122
p,=-20 1:2* + 23(-20)% = 962 p,=—24 1:2* + 34(-24)2=140?
p,=-196 125 + 23 (- 196)2 = 9402 p,=—284 1.2+ 34(-284)2 = 16562
p,= —1920 1-2% + 23 (-1920)% = 92082 Ps=—3360 1-2° + 34 (- 3360)2 = 195922

D=1t*+2 v,=y=t a=2 znak "+
(5) p2 +2tvp - (1+av2)=0 p! +2t%p - (1428)=0 A= 2(2+1)
P2 +2tu,p + (1-av2)=0 p2 +2t%p + (1-2t*) =0 VA = \4(t2+1)%-8 odpada

= =224 2082+ 1) _

—_042 _ 2
_ -2t 22(t+1)=_(2tz+1)

po 2 po
Mamy wiec: — = =1
v,=y=t Py =
P, =0y, — 2tpy = 2t -2t-1=0
P, = ap, — 2tpy = 2:1-2¢-0=2
Pps=op — 2tp, = 2-:0-2¢-2=-4¢
P, = ap, — 2tps = 2-2— 2t(—4t) = 4(2t*+1)
Py = ap, — 2tp, = 2(-4t) — 2t[4(2t*+1)] = - 16t (2 +1)
przykfady
D=27=5%+2 t=5 a=2 D=238=6%+2 t=6 a=2
v,=y=5 +1:2° + 2752 = 262 v,=y=6  +1.2°+ 38.6%= 377
p,=1 -1:2"+ 27-12=52 Pe=1 -1-2" 4+ 38-12=62
p,=0 +1-22 + 27-0%2= 22 p,=0 +1-22 4+ 38-02=22
p,=2 -1.2%+ 27.22 =102 p,=2 -1.2°+ 38.22=122
p,= =20 +1-2* + 27(-20)2 = 1042 p,= —24 +1-24 + 38(-24)% = 1482
p, =204 —1-2% + 27-204% = 10602 P, =292 -1-2% + 38-292% = 18002

P, = —2080 +1-2° + 27(-2080)2 = 10808 ps= —3552 +1-2°+ 38(-3552)2 = 21896
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D =(2t)*- 4 vy v,=1 t=2t a=4 znak”-"
@ P —2tv,p, - (1-av})=0 p2 -tp-(1-¥)=0 \|A=t*-2
(22) p2 -2top + (1+av2)=0 p: -tp + (14+8)=0 VA= 2-2)~8  odpada

2 2 _ 2_ 2 _

oSN

Mamy wiec: "

Py = 2tpo - av, =2¢1 —4-£=0

P, = 2t01 —ap =26:0-41=-4

P, = 2tp; —ap, = 2t(-4)-4-0 = - 8¢

p, = 2tps —ap, =2t (- 8t) —4(-4) = —16(t2-1)

P, = 2tp, — ap, = 2t[-16(t2-1)] —4(-8¢t) = -32¢(t*-2)

przyktady
D=32=62-4 t=6 a=4 D=60=82-4 t=8 a=4
v,=y =3 1.4+ 32.32= 172 v,=y=4  1-4°+ 60-42 = 312
P, =1 1-4' + 32.12 =62 P, =1 1-4' + 60-12=82
p,=0 1-42 + 32-0%2= 42 p,=0 1-4* + 60-02 = 42
p,=—4 143 + 32(-4)2 = 24 p,=—4 143 + 60(—4)2= 322
p,=—-48 1-4* + 32(-48)2= 2722 p,=—64 1-4* + 60(-64)%= 496>
p,=-560 1-4% + 32(-560)2= 31682 p,=—1008  1-4°+ 60 (- 1008)* = 78082
p, = —6528 1-4% + 32 (-6528)%= 369282 p,=—15872  1-4% + 60 (- 15872)2 = 1229442
D = (2t,)2 + 4 v=y=+ t=2t, a=4 znak "+
2 2\ 2 2 2\ _
@ p? +2tu,p, - (1+av2) =0 p? +t’p - (1+1%) =0 VA = t2+2
p? +2tv,p, + (1-—av2)=0 p2+t%p +(1-t*)=0 VA = \(t*+2)?*-8  odpada
-2 2 B - 2 B
P, = t+(2t+2)_1 p, = =t 2(t+2)__(,52+1)

Mamy wiec: _ t

P = oy, - 2po = 4%-2t-1=0

p,=ap - 2tp; = 4-1-2¢-0=4

P, =ap — 2tp; = 4-0-2t-4=-8¢

p, = ap, — 2tps = 4-4 — 2t(-8t) = 16(t*+1)

p, = ap, — 2tp, = 4(-8t) - 2¢t-16(t2+1) = - 32t (t%+2)
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przyktady

D=40=6%+4 t=6 a=4 D=268=82+4 t=8 a=4
v,=Y=3 +1:4°+ 40-32= 192 v,=y=4 +1:4° + 68-42= 337
D=1 —1-4' + 40-12= 62 D=1 -1-4' + 68-12=82
p,=0 +1-42 + 40-02 =47 p,=0 +1:42 + 68-02=42
p,=4 —1-4% + 40-4* = 57 p,=4 -1-4% + 68-4% = 322
p,=—48 +1-4* + 40(-48)% = 304? p,=—64 +1-4* + 68(-64)% = 5282
p,=592 —1-4% + 40-592% = 37442 p,= 1040 —1-4% + 68-10402 = 85762
Ps=—7296 +1-45 + 40(-7296)% = 461442 p;=—16896 +1-4° + 68(- 16896)? = 1393282
2
D=(2t,+1)2 -4  wy=y =2t (4+1) = t—51 t=2t,+1 a=4 znak "-"

@) p2-2tup - (1-av?) =0 pg—Zt%po—Eq(%)z}:o VA = t(¢2-3)

2
@) pi-2top + (1+av)) =0 pi-2t iy +[1-4(%) |=0 VA& =\VEA#-3=8 odpada

2 _ _ 2 _
po=t(t 1)2t(t 3 _y

D, = t(t2—1)'£t(t2—3) = t(t2-2)

Mamy wiec: 21

2 Po=1

= 2tpe —qu. = 2t -4 =1 =
P, = 2tpo —av, =2¢-t -4 2 =2

p,=2tp, —ap, =2t-2-4t=0
p,= 2tp, —ap, =2t-0-4-2 = -8

p, = 2tps —ap, =2t(-8) —4.0=-16¢

P, = 2tps — ap, = 2t(-16t) —4(-8) = -32(t*-1)

przyktady

D=21=5-4 t=5 a=4 D=45=72-4 t=7 a=4
v,=y=12 1-4°4 21-122= 552 v,=y=24 1-4°+ 45-24% = 1612
Po=5 14! + 21 .52 =232 P,=7 1-4' + 45.72= 472
p,=2 142 + 21.22 =102 p,=2 1.42 + 45.22 =142
0,=0 143 + 21-0%= 82 p,=0 1-4% + 45.07 = 82
p;=-8 1-4* + 21(-8)2= 402 p;=-8 1-4* + 45(-8)*=562
p,=—80 1-4° + 21(-80)% = 3687 p,=-112 144% + 45(-112)% = 7522
p,=—768 1-4°5 + 21 (-768)%= 35202 p,=-1536  1-4% + 45(-1536)2 = 103042

2
D= (2t,+1)%+ 4 w=y = 42t +1)(E ta1)@t7+ 2441) =t (@+3) T t=2t,41 a=4 znak "+

15) p3 +2tup - (1+avd) =0 pf+2typ— (14 4y2) =0 VA = (12+2)(t*+ 47+ 1)

pi +2tup + (1-avd) =0 p242typ + (1-4y?)=0 VA= V(t2+2)2(t4+ 4£2+1)'- 8 odpada
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2
—2t-t(t2+3)% + (8242)(t* +3t2+1)

p0= 2 =(t2+1)2+t2
2
- 264 (¢243) L - (124 2)(4 3¢ +1)
Do = 7 = —(t*+5¢* +6¢* +1)
. 2
omy wiee: v=y=t(+3) P, = (241412
_@ _ 2 t2+1 _ 4 2 - 2

P = ay, - 2po = 4t(t°+3) "5 - 2e(t* +3t2+1) = 2t (t2+2)

p, = ap, — 2tps = 4(t4 + 382 +1) - 20:2t(¢2+ 2) = 4(£2+1)

Dy = ap - 2tp, = 4-2t(¢7+2) - 2¢-4(t*+ 1) =8¢

p, = ap, — 2tps = 4-4(t*+1)-2t-8t=16

P, = ap, — 2tp, = 4-8t-2t-16=10

przyktady
D=29=52+4 t=5 a=4 D=53=72+4 t=7 a=4
v,=y=1820  +1-4°+ 29-1820%= 98012 v,=y=9100  +1-4° + 53.91002 = 662492
p, =701 -1-4' + 29.7012 = 37752 P, = 2549 —1-4' + 53.2549% = 185572
p, =270 +1-42 4+ 29- 2702 = 14542 p, =714 +1-4% + 53. 7142 = 51982
p,= 104 -1-4% + 29 -104% = 5602 p,=200 —1-4% + 53-200% = 14562
ps= 40 +1:4* + 29 -40%= 2162 p;= 56 +1-4* + 53-562 = 4082
p,=16 -1-4%+ 29-16%=802 p,=16 —1-4% + 53-162 = 1122
p,=0 +1:4% 4+ 29.02=642 p,=0 +1.4% + 53.02 = 642
D=t2_% v, =yY=2n 0’1=% znak ”-"

@ p? =2tv,p, - (1 - av?) =0 p§—2t-2npo—|:1—%(2n)z =0 \A =2(2tn-1)

(22) P2 -2tuyp, + (1 +av?) =0 p§—2t-2npo+|:1+%(2n)2:|20 VA = \4(2tn-1)=8 odpada

4in+ 2( 2t'n—1) = 4tn—1
2

4tn=2(2tn-1) _,
2

D, = Po =
Mamy wiec:
Y 'U2=y=2’n P =1
P, = 2tpo —ay, = 2t-1 -~ £-2m=0
P, = 2p —op =260- E1= - L
2
p; = 2tp, — ap, =2t(_%)_%'0=_2_rf
22 2
pi= 2 am =2 () -4 §) =5 tm)
t2 t( 2t?\_ _ at®
p5=2tp4—ap5=2t|:—ﬁ(4tn—1):|—ﬁ( )= nz(Ztn—1)
przyktady
D=2o=52-5=52-% t=5 a=5 n=1 D=1o78=332-11=332-§—3 t=33 a=11 n=3
v,=y =2 1-594 20-22= 92 v,=y =2 1-11°+ 1078-62= 1972
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D, = 1.5' + 20.12=52 D=1 1-11" + 1078 -12=332
p,=0 1.5 + 20-02 =52 p,=0 1-112 + 1078-02 =112
p,=-5 1-5% + 20(-5)2= 252 p,=—11 1-113 + 1078 (- 11)2= 3632
p;=-50 1-5* + 20(~50)2 = 2252 p,=-726 1114+ 1078 (-726)*=23837?
p,= — 475 1.5% + 20 (- 475)% = 21252 p,= — 47795 1-11% + 1078 (- 47795)? = 15692492
p,= —4500  1-5% + 20 (-4500)2= 201252 = —3146484 1-11%+ 1078 (— 3146484)% = 1033082272
RGIX
D=tz+% v, = y=2n a=-L  znak "+”

@p§
(19 5

+2tv,p, + (1 - av?) =0 pu+2t2npo+|:1——(2n:| 0o VA=

)

+2tv,p, - (1+av?)=0 p? +2t-2np,,-[1+i(2n2]=o VA = 2(2tn+1)

\4(2¢n+1)*~8 odpada

—-4tn-2(2tn+1) _

P, = —4tn+22(2tn+1) -1 D, = 5 —(4tn+1)
Mamy wiec: = y=2n Py = 1
P, = av, — 2tpy = %Zn— 2t-1=0
— 2t = .1 -1
p,=ap - 2tpy = 5 1-2t-0=5
2
po=ap - 2tpy = foo-2t-h = -2
2 2
p,=ap — 2tps = % % ( ) (4tn+1)
3
p,=ap, - 2tps = 5 (- & 2t 2t|: L 4tn+1):| -4 (2tn+1)
przyktady
D=30=52+5=5%43 ¢=5 a=5 n=1 D=203=142+7=142+1% ¢ =14 a=7 n=2
=y=2  +1.5°+ 30-22= 112 v,=y =4 +1-7° + 203-42 = 572
p,= 1 _1-5' 4 30.12= 52 P, =1 —1-7' + 203-12 = 142
p,=0 +1.52 4+ 30.02 =52 =0 +1.72 + 203.02=72
p,=5 -1-5° 4+ 30-52=252 p,= 7 -1-7° + 203-72 =982
p, = —50 +1-5% + 30 (- 50)% = 2752 p,=—196 +1-7* + 203 (- 196)% = 27932
P, =525 -1-5° + 30-5252 =2875?2 p,= 5537 -1-7° + 20355372 = 788902
ps= —5500 +1-5% + 30(-5500)2 = 301252 ps= —156408 +1-7% + 203 (- 156408)2 = 22284712
D=t2- Zt =y=n a:z—,,f znak ”-"
2 2) = 2 2t 2\ _ -
@ p? -2tu,p, - (1-av?)=0 p? —2tnpo—(1— ) =0 VA = 2(tn-1)
(22) p2 -2tup, + (1 +av2)=0 p? - 2tnp, + (1+ 2 ) =0 = \2(tn-1)=8 odpada
p°=2tn+22tn—1 = 2tn—1 2, 2tn—22tn—1 =1
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Mamy wiec:

=y=n Py =1
P, = 2tpo — av, = 2¢-1 = 2kn=0
P, = 2tp —ap, = 2¢-0-2b.1= 2t
= 2tp, —ap, =2t(-2) - Z.o=- 4
p—2tp3—a,pz—2t( 4 A2 -4 (345 -1)
4t? 16t°
Ps = 2lps —ap, = 2t|:—47tz 2t'n—1):|— 2—775(— )T T2 (t'n,—1)
przyktady
D = 435 =212—6=212—2'TZ1 t=21a=6 n=7 D = 3003= 552—22=552—2'T55 t=55 a=22
n=>5
v,=y=7 1-6%+ 435.72 = 1462 v,=y=5 1.22° + 3003 -52= 2742
=1 1-6' + 435.12 =21 Pp=1 122" + 3003 -12=552
p, =0 1-62 + 435-0% = 62 p,=0 1222 + 3003 -02 = 222
p,=—6 1-6° + 435(—6)2=1262 p,=-22 1-22® + 3003(-22)2= 12102
p,=-252 1-6* + 435(-252)% = 52562 p,=—2420 1-22* + 3003 (-2420)2=132616>
p,=—10548 1.6%+ 435(-10548)% = 2199967 p,=—265716  1-22% + 3003 (- 265716)% = 14561140*
ps=—441504 1-6° + 435 (-441504)2=92082962 p,=-29175520 1-22° + 3003 (- 29175520)% = 15988078482
D:tz"'z—rrf =y=n a=2—,,f znak "+”

@ p? +2tu,p, - (14 av?)=0 p2+2tnp, - (1+ 2z 2) =0 VA = 2(tn+1)

p&

Mamy wiec:

+2tup + (1-a02)=0  p2+2tnp +(1- Zn2) =0

VA = 4(tn+1)>-8 odpada

P, = —2tn+§(tn+1) . P, = —2tn—22(tn+1) = —(2tn+1)
V,=Y=n Do =1

P, =i@v2—2tpo =2lp_2¢.1=0

p, = ap, — 2tp, =2—,rf-1—2t-0=2—,,f

P = ap, - 2tp, = 40-2t-2 = - 4

p, = ap, — 2tps = 2—75-2—,,5—275(—%2) = %:(Ztn+1)

p,= ap, - 2tp, = 3¢ (- 4°) _ 2 %Z(Ztnﬂ)]: 155 (tn+1)
przykfady

D = 447 = 212+ 6 =21 +2721 t=21a=6 n=7 D = 3047 = 55%+22 = 55+2555 t =55 ?;%2

:y=7
Py=1

+1-6%+ 447.72 = 1482
~1-6' + 447-12=212

=y=5 +1.22°+ 3047-5% = 2762
Po=1 —1-22' + 3047 -12 =557
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=0 +1-62 + 447-02 = 62 p,=0 +1-222 + 3047 -02 = 222
p,= 6 —1-6% + 447-67=1262 p,= 22 -1-22% + 3047222 = 12102
p,=-252 +1-6* + 447(-252)% = 53282 p,=—2420 +1-22* + 3047 (-2420)2=1335842
p,=10620  —1-6% + 447-106202 = 2245322 p,=266684 -1-22% + 3047- 2666842 = 147208602
D= —447552 +1-6° + 447 (-447552)2 = 94623122 D= —29388480 +1-22° + 3047 (- 29388480)2 =
RGY| = 16222334482
D=t2- % V=Y = % n tn — parzyste o= Wt znak "="
2 2) — 2 4t o\ — — 2
p2 -2tv,p, - (1 - av2)=0 p? —Ztypo—(1 - Wy)—o VA = (tn-2)"-2
p? -2tu,p, + (1 +av?)=0 p2-2typ, +(1 + 4Wtyz) =0 VA = \/Ktn—Z)z—ij—B odpada
2402t (4n-2)-2 ) 2t %2~ [(tn-2)-2]
Po = 7 = (t’n—2) - (tn+2) Py = 2 =tn-1
Mamy wiec: -
Uz:yztnzz'n pozt’n—1

P, = 2tpo — av, = 2t(tn-1) - i’rf %n: 2t

P, = 2tpi - ap, = 2t-2t - 2 (tn-1) = 4

p; = 2tp; — ap, =2t4—,,f - 4—,,32t= 0

2
po= 2tps —ap =20 - 4.4t = _(4L)
2 3
D = 2tps —ap; = 2t(— —1232 ) - 4—,,% 0=- —33:’;
przyktady

D=4860=70-470 t-70 a=40 n=7 D=384=202-420  ;_-90 =16 n=5

7

5

v,=y=1708 1-40°+ 4860-1708% = 1190712 v,=y=245  1-16° + 384-245% = 48012

P, = 489 1-40" + 4860-4892 = 340902 p,= 99 116" + 384-992 = 19402

p, = 140 1-40% + 4860- 1402 = 97602 p, = 40 1-16% + 384402 =7842

p,= 40 1-40° + 4860- 402 = 28002 p,= 16 1-16% + 384- 162 = 3202

p,= 0 1-40* + 4860- 02 = 16002 p,= 1-16* + 384- 02 =2562

p,= —1600  1-40° + 4860 (- 1600)% = 1120002 p,= —256 1-165 + 384(-256)2 =51202

P = — 224000 1-40° + 4860 (- 224000)2 = 156160002  p,=-10240  1-16° + 384(~10240)? = 200704>
D=t2- % v=y= t'n—22 1, tn — nieparzyste a= % znak "-"

p; - 2tup = (1 - av?) =0 p§—2tym—(1—4%

pE - 2tv,p, +(1 + av?) =0 Poz—ZtyPo+(1+4Wt

2
ot ﬁ%)i n+ (tn-2)(En?- 4tn+1)
- 2

Do
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) =0 VA= (tn-2)(t'n’- 4tn+1)

y)=0 VA= V[¢tn-2)(t2n?- 4tn+1) - 8 odpada

= % -5t +6tn—1



ZtK“_Z)_n (tn—2)(E2n?= 4tn+1)
P, = 5 = (tn-1)*-tn

Mamy wiec: i —2)2—1

v,=y= > n p, = [tn-1)"-tn
— 2_
P, = 2tpy - av, = 2t|:(tn—1)2— t'n,:| - %Mn = 2t(tn-2)
= 2tpy —ap, = 2t-2t(tn-2) - I:(t'n 1)? tn] 4t (tn 1)

2
Py = 2tp, — ap, =2t 4—t(tn—1) ~4 9t(tn-2) = 8L

o= 2tps - ap, = 2t8L 4,,{-%(tn_1) = (&Y

2 2

Ps = 2tps —ap, = 2t—162 - %%—t =0

przyktady
D=429=21-%421 =21 a=12 n=7 D = 10965 = 1057~ 4105
=y=73584 1-12°+ 429-735842= 15240952  wv,= y= 1880508 1-60°+ 10965 -
p,=21169 1-12" + 429- 211692 = 4384592 p,= 538021 1-60' + 10965 -
p, = 6090 1-122 + 429- 60902 = 1261382 p,= 153930 1-60% + 10965 -
p,= 1752 1-12% + 429- 1752%= 36288* p,= 44040 1-60% + 10965 -
p, =504 1-12% + 429- 5042 = 104402 p,= 12600 1-60* + 10965 -
p, =144 1-12° + 429- 1442 = 30242 p,= 3600 1-60°% + 10965 -
p,=0 1-12° + 429- 02=17282 p,=0 1-60°% + 10965

D=tz+% v2=y=%n tn — parzyste a:%

t=105 a=60 n=7

18805082 = 1969153192
5380212 = 563382752
1539302 = 161186102
440402 = 4611600 2
126002 = 13194002
36002 = 378000 2

-0%2=2160002

znak +

@ p +2tu,p - (1+ av?)=0 p?+2typ, - (1+ ;;y):O VA = (tn+2)?*-

18) m +2tup + (1-avd) =0 pi+2typ+(1- Ly?) =0 V& =\ [(tn+2-2]*8 odpada

—Zt—tn; 2 p+(tn+2?-2 ‘Zt%”‘ Kt“‘*z)z‘zj 2
Po = 5 =tn+l P = 2 = ~ltn+ s
Mamy wiec: v=y= %n P, = tn+i

P = o, - 2tpe = 42052~ 24(tn+1) = 2t
P, = ap, - 2tpy = FEn+1) - 20-2t= 4

- =4 4t _
ps=ap, - 2tp, = %-Zt—ZtTl—O

P, =ap, - 2tps = 4t 4t -2t-0= (4t)
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16t _ _ 32t°
p5=a.ps—2tp4 =%'O—2tT =—7
przyktady
D=160=124%12 ¢=12 a=16 n=3 D=416=20+%2 =20 a=16 n=5
v,=y=57 +1-16° + 160-57% = 7212 v,=y=255  +1-16° + 416-255% = 52012
p,= 37 -1-16" + 160-372= 4682 p,= 101 -1-16" + 416- 1012 = 20602
p,= 24 +1-162 + 160-24% = 3042 p,= 40 +1-162 + 416-402= 8162
p,= 16 -1-16% + 160-162= 1922 p,= 16 -1-16% + 416-162= 3202
p,=0 +1-16* + 160-02= 256 p,=0 +1-16* + 416-0%= 2562
p,= 256 -1-16% + 160-256%= 30722 p,= 256 -1-16% + 416-2562= 51202
p,=—6144  +1-16% + 160(-6144)2= 778242 p,=—10240 +1-16% + 416(-10240)? = 2088962
2
D=t2+ % v, =y = t'"’+22 1 n tn— nieparzyste a:% znak "+

@ p2 + 2tv,p, - (14 av?) =0 p§+2typo—(1+
(18) pi+2tmp+(1-av2)=0 pi+2typ +(1-4

2t§“—+2)— n+ (tn+2)(t*n?+ 4tn+1)

Mamy wiec:

D = 245 = 154 413

v,=y=3312
P,= 2161
p,=1410
p,=920
=600
p,= 400
ps=0

%y) 0 VA = (tn+2)({t*n*+ 4tn+1)

y?)=0 VA = \{tn+2)Xe%n+ 4tn+1)'-8 odpada

= (tn+1)*+ tn

pu - 2
2
-21,4%)‘—‘ — (tn+2) (22 + 4tn+1) e,
Pp = 7 = —(t'0 + 5t +6tn+ 1)
+2)%-
=y= in 22 LI D, = (tn+1)2+ tn
@) :

P, = av, — 2tpo %Mn— 2thn+1)z+ t'rzl = 2t(tn+2)

P, = ap - 2tpr = 2 [(tn+1)"+ tn] - 2t-2t(tn+2) = & (tn+1)

py= ap - 2tpr = 4 2t(tn+2) - 2t- 2 (kn 1) = B

2
P, = ap, - 2tps %-Wt(tnﬂ)— 2¢. 8 = (ALY
Py = ap, - 2tp, = 4.88° t16t o
przyk’(qdy
12 t=15 a=20 n=3 D=453= 2142 t=21 a=12 n=7

+1-20° + 245-3312% = 518412 v,=y=77700 +1-12° + 453-777002 = 16537512
—1-20" + 245-21612 = 338252 P=22051  —1-12' + 453- 220512 = 4693292
+1-20% + 245-1410% = 220707 p, = 6258 +1-122 + 453- 62582 = 1331942
—1-20% + 245-9202 = 144002 p,= 1776 —1-123 + 453-1776% = 378002
+1-20* + 245-600%= 9400 =504 +1-12% + 453.5042= 107282
—1-20°% + 245-4002= 60007 p,= 144 —1-12% + 453-1442= 3024
+1-20° + 245-0%= 80002 p,=0 +1-125 + 453.02= 17282

Na nastepnej stronie przedstawiono wyniki z tego podrozdziatu.

—str 119 —



Rozwiazanwa gtowne RGI-XI

D y = ,UZ (’U1= 1) po ]01 pz ]04 ]05 g’)".
Ry 1 + + + + + |
0 -1 -2t | —(4t2-1)| —4t(2t2-1) |-4t2(4t2-3)-1
£2+1 2t B * B - j
1 0 1 4824 1 —g2e+q) | !
2oy . + + * * N 1
1 0 -2 -4(2t2-1) |-16t(t2-1)
, - + - - +
t°+2 t 1 0 2 42t2+1) |-16t(e2+1) | IV
\ + + + + +
(2t)"-4 g 1 0 -4 “16(t2 - 1) | -32t(t2-9) | ¥
- + - - +
2
(2t,)°+4 t 0 4 16 +1) | -32t(t2+2) |
i (2t,+1) 21 + + + + +
2t +1)°—4 2 VI
@+ 2, (¢, +1) t 2 0 -16¢ -32(t*-1)
- + - - +
(o142 4 | 22 Db+ 1) Vil
L x (224 2t,+) (24 1)2+ 12 | 26(t2+2) | 4(t2+1) 16 0
+ + + + + +
t2- -t m - : 262 |_(t)? 4t3
1 T - —(ﬁ) (4t'n,—1) —W(Ztn—o
- + - + - + X
t2+ L 2n + 2 2 3
" 1 0 = -2 () (atm+1) |- 2 (2tm)
+ + + + + +
2_ 2t _ 2 2 3
F=n n 1 o | -H | -4 L@2)(2tn-1)|- 18 (tn-1)
- + - + - + X
2+ 2L n + 2t 487 | (2t)? 16t
1 0 Ho| -4 &) (2tnt1)|- 188 (tn+1)
tn —parzyste + + + t+ + +
th-2 ., - _ 4t 2 32¢°
y=tr-tn tn—1 2t el 0 - (&) - 34
$2- 4L XI
tn —nieparzyste - + - + - +
_9\2_q 2 2
y= ﬁ%)—”t (tn—1)—tn| 26(tn—2) %@n_1) 8t (%) 0
tn —parzyste + + + + + +
+ + 2 3
=intlyg tn+1 | 2t at 0 (4) 3L
t2+ % Xl
tn —nieparzyste - + - + - +
2+ 2 2
y:%un (tn+ 02 +tn| 2t4n+2) [L(ne1)|  BE (4) 0
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Podrozdzial 111
v, w grupie "+4—1"

W niektérych przypadkach RG v, moze byé czesciq y (wiekszq niz 1 i mniejszq niz y ). Oméwimy
po kolei te przypadki.

RGII

D=t’+1 y=wv,=2t a=1  znak "+”
Oméwilismy ten przypadek dla v,=1 i v, = 2t. Mozemy jeszcze rozpatrzy¢ przypadki kiedy
v,=1
v, =2
Nie wnoszq one nic nowego do metody rozwiqzywania RP dla D = #*+ 1, a jedynie rozktadajq ten
proces na dwa etapy. Mnozac D przez w2 =2%otrzymujemy nowe D postaci t?+ 4. Mnozac D przez

= t? otrzymujemy nowe D postaci t?+ ¢. Oba przypadki zostaly oméwione w poprzednich podrozdzia—
tach.

RGVII

D=(2t,+1)2 -4 v, =2t(t;+1) t=2¢ +1 a=4  znak "-"
W tym przypadku mnozenie przez sktadniki v, = 2t,(t+1) tzn. 2¢, lub ;+1 nie daje D takich, kiére
podlegajqg pod RG.

D= (2t +1)%+ 4 w,=4(2t+1)( + t,+1) (2674 2t,+1) t=2¢t +1 a=4  znak "+”
v, = 241 = ¢t
2
v, = 2644+ 24+ = t;‘
v, = 2(2t7+ 2+1) = t2+1
Nalezq tutaj liczby z grupy "—4,-1,+4”. W podrozdziale | i Il rozpatrzyli$my przypadki, kiedy odpo-
viednio:
v, =1

v, = A2t 1) (87 + t,+1) (2t7+ 2t+1)

Pozostaja do rozpatrzenia przypadki kiedy:

v,=2L+1 =t przeksztatca D w liczbe postaci D = (2t,+1)*- 4 grupa “+4”
2

v, = 26+ 24+ = ¢ 2+1 przeksztatca D w liczbe postaci D = t%+1 grupa "-1"

v, = 2(2t2+2t+1) = t*+1 przeksztalca D w liczbe postaci D = (2¢,)%+ 4 grupa "-4”

Odpowiednie réwnania to:

@ P2 +2tu,p, - (4+ av?) =0 p? +2t-tp, - (4+ 482) =0 VA = 2(t2+2)
2

+2tt;1pc+|: (t +1)] =0 \A = t(t2+3)

P2 +2tup + (4-av2) =0 P2+ 2t@+1)p +[i- 4@+ =0 VA = 2t(12+3)

oN

p: +2tvup + (1-av2)=0 »p
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— . 2 — . — 2
@ = 2tt +2(t2+2) _, py= 22t =2842) _ 0240y (40adg

2 2
2 2
-2t B+ 4(1243) 2t L —4(243)
P = ; =t D, = ; = —¢(#2+2) odpada
—2t(¢2+1) + 2t (#2+ -2¢(¢2+1) - 2¢(82+
o, = t(t % t(t2+3) _ o, po = t(t ; t(t2+3) _ 2t(£2+2) odpada
Mamy wiec: v, =t P, = 2
t2+1
v, = 2 D=t
v, =t +1 Po = 2t
v, =1 P =2
p,=av,— 2tp, = 4t-2t-2=0
p,=ap — 2tp; =4-2-2t-0=28
p;=ap - 2tp, = 4-0-2¢-8 = -16¢
p, = ap — 2tps = 4-8 - 2t(—16t) = 32(t+1)
P, = ap, — 2tps = 4(-16t) - 2¢-32(t2+1) = -64t(t2+2)
przyktady
D=29=5%+4 t=5 a=4 D=53=7"+4 t=7 a=4
v,=5 +4-4°+ 29-52= 272 v,=7 +4-4°+ 53.72= 512
Pe=2 —-4.4' +29.22=102 Py=2 —4-4" + 53.22=142
p,=0 +4-4% + 29-0%=8?2 p,=0 +4-4* + 53-0%= 82
p,=8 —4-4% + 29-82 = 402 p,=8 — 4.4+ 53-82=562
p,=-80 +4-4* + 29(-80)% = 4322 p=-1126  +4-4*+ 53(-112)2 =816
p,=832 —4-4% + 29 -8322 = 44802 p,= 1600 —4.4° + 53-16002 = 116482
p,=—8640  +4-4°+ 29(-8640)? = 465282 p,=—22848  +4-4°+ 53(-22848)*= 1663362
_t2+1
V2=" D=t
@) :
p, = av, - 2tpe = 4% —2tt=2
p,=ap — 2lp; = 4t-2t-2=0
p,=ap —2tp, = 4-2-2t-0=8
p,=ap — 2tp; = 4-0-2¢-8 = -16¢
P, = ap, — 2tp, = 4-8 - 2t(—16t) = 32(t2+1)
przyktady
D=29=5"+4 t=5 a=4 D=53=7%+4 t=7 a=4
v,=13 —-1:4%+ 29-132= 702 v, =25 -1-4%+ 53-252= 1822
p,=5 +1-4' 4+ 29.52 = 272 p,=7 +1-4' + 53.72= 512
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P, =2 -1-4% + 29-22=102 P, = —1-42 4 53.22 =142

p,=0 +1:4%+ 29.0% = 82 p,= +1-4% + 53.0%= 82
p,= 8 - 1-4* + 29-8%2= 40?2 p,= 8 - 1.4* + 53.82 = 567
p,=—80 +1-45 + 29(-80)2 = 4322 p,=—112  +1-4°+ 53(-112)% =8162
=832 —1-4% + 29.832% = 448072 p,=1600  —1.4%+ 53.1600% = 116482
v, =t +1 D, = 2t

@

P, = av, - 2tpe = 4(t°+1) - 2t-2t = 4
p,=ap — 2tpy =4-2t-2t-4=10

Py =ap —2tp, = 4-4 -2t-0=16

p,=ap, — 2tps = 4-0 —2¢-16= —32¢

p, = ap, — 2tp, = 4-16-2t(-32¢) = 64(t*+1)

przyktady
D=29=5%+4 t=5 a=4 D=153=7*+4 t=7 a=4

v, = 26 —4.4°+ 29-262=1402 v, =50 —4-4° + 53-502 = 3642
p,=10 +4-4' + 29-10%2 =542 P, =14 +4-4' + 53-142 = 1022
p, =4 -4-42 4+ 29- 42 =202 p, =4 —4-4% + 53 42= 28?
p,=0 +4-4%+ 29-02= 162 p,=0 +4-4%+ 53-0%2= 162
p,=16 —4-4*+ 29-16%= 802 p,=16 —4-4*+ 53-16% = 1122
p,=—-160  +4-45 + 29(-160)2= 8642 D, =-224  +4-4°+ 53(—224)2 = 16322
p,=1664  —4-45+ 29-16642 = 89602 P, = 3200 - 4-4% + 53- 32002 = 232962

RGXI

D=t*- A;,f v,= N a:% znak "-"

P2 - 2tv,p, — (4- av}) =0 p§—2tnpo—(4—4%n2)=o VA =2(tn-2)

2tn+ 2(tn—-2 2tn - 2(tn—-2
Py = 2Atn=2 - p(m-1) Py = Atnd_,

Mamy wiec:

p1=2tpo—a,’v2 =2t.2_%n=0

v,=n Py=2

P, = 2tps - ap, =2t-0—4—t-2=_8_7f

el-
(o2l

2
p; = 2tp; — ap =2t(—8—t 4 O=—1t

-’
po= 2t ~ap, = 26(- 188) - 44(- 8) = -3 (4n-)

Py = 2tps — ap, = 2t|- 32t2 L (tn- 1)] 4(- 1?,1—’52) = - %f(tn—z)

3
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przyktady

p=128=12-412 =12 a=16 n=3 D=205=152-412  ¢=15 a=20 n=3
v,=3 4-16°+ 128-32= 342 v,=3 4:20°+ 205-3% = 432
Py=2 4-16" + 12822 = 242 Pe=2 4.20" + 205-22 = 302
p,=0 4-162 + 128-0% = 322 p,=0 4.20% + 205- 02 = 40”
p,=-32 4-16% + 128(-32)2 = 3842 p,= —40 4-20% + 205 (—40)2 = 6002
p,= -768 4-16* + 128(-768) = 87042 p,=—1200 4-20* + 205 (-1200)* = 1720072
p,=-17920  4-16% + 128(- 17920)% = 2027522 p,=—35200  4-20% + 205 (- 35200)% = 5040002
p,=—417792  4-16° + 128(-417792)% = 47267842 p,=- 1032000 4-20° + 205 (- 1032000)2 = 147760002
D= 2+% Y=n a=% znak "+”
@ P2 +2tup, — (4+ av2) =0 p? +2tnp, —(4+ %nz) =0 A =2(tn+2)
-2tn+ 2(tn+2 -2tn- 2(tn+2
L= 2tn (n+)=2 D, = 2tn (n+)=—2(tn+1)
2 2
Mamy wiec: %= 7 P, =2
P, = av, - 2tpy = 4hn - 2t.2=0
p,=ap - 2tp, = 47'5-2 ~2t-0=8
2
Py =ap - 2tp, = -0 - 268t = 18¢
p, = ap - 2tps = 4.8 (- 165 32t (tn+1)
2 2
Ps = ap, — 2tps = %(— —1,?3 ) —2t:”,'%‘L (tn+1) 64t (tn+2)
przyktady
D=160=12+%512 ¢=12 a=16 n=3 D=245=15+412  t=15 =20 n=3
v,= 3 +4-16° + 160-3% = 382 v,= 3 +4:20° + 245-32 = 472
Po=2 —4-16" + 160-22 =242 o= 2 —4.20' + 245-2%= 302
p,=0 +4-16% + 160-0% = 322 p,=0 +4-20% + 245-0%= 402
p,= 32 —4-16% + 160-327 = 3847 p,= 40 —4-20% + 245-40%= 6002
p,=—768 +4-16*+ 160(-768)2 = 97287 p,= - 1200 +4-20* + 245(-1200)% = 18800*
p,= 18944 -4-16% + 160-189442= 2396162 p,= 36800 —4-20° + 245-36800%2=576000°
p,=— 466944 +4-16% + 160(- 466944)2= 59064322 p,=—1128000 +4-20° + 245(-1128000)%= 176560002

Na nastepnej stronie przedstawiono wyniki z tego podrozdziatu.
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Rozwiazania gtowne RG
D v, Do P | D | Do . Ds gr.
- + - + - +
240)2+4 | 2 +1=t + Vil
@tt1) ‘ 2 0 8 - 16t 32(1241) | —64t(t2+2)
, 2742t +1 = - + - + - +
(2t1+1) +4 t2+1 + VIl
= t 2 0 8 -16t 32(t2+1)
2(2t2+2¢,+ 1) = * - + - + -
(2t,+1) 2+ 4 (2‘ ! )+ VIl
= {2+1 2t 0 16 ~32t 64(t2+1)
+ + + + + +
4t
t*- o n - 2 3 X
_8t _16¢° 3282 64t
2 0 T n —F (tn—1) —F(t’n—Z)
+ + + + +
£+ g not 8t 1662 | 32t 64t A
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