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8 22 M MR AR AL 9 8] 22 U B HE A2, DR DGR VR 22 AN T RE I B R R S 1R 1Y 3 B A B AR 4 Y 1L
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5.1.2 Ntz 3z

1. b
(D BamFf A BRAEMZRGT , F kB RAEMBRE PRI/ B EEFMHFA BAETH%
FERER 10k P(BA) , Hrp PCAFR RIS, P (B A BN G S HER , TR SR 1
AR,
P(A N B)

PB A ="F55 (5-1)
ZRAFRE R 2 Ol o AR A5 20T ek 2 5
P(ANB)=PB|APLA) (5-2)

(2) WA B HPABEILELE, R P(AB)=P (AP (B) i, WFRF A A #1 B M
TS, A P(AIB)=P(A),P(AB)=P(A)P(B) &,
BEALA, A DEEHLERAE AU AR m C<m<si) DA AL LA
Ay A
P(A, A, Ay ) =P(A, DP(A, )-+P(A, ) (5-3)
BT FRFAE AL A, e WA, AHE ST,

(3) &BlsBz 9"'aB,, WEK*E§$1¢9P(B;)>091.:1927"'377 9E L:-J]B,:\Q j]%zl-‘

%ﬁ&ﬁ&%%%#Ach”ﬁﬁ$#AEi%m%%ﬁﬁ%

P(A)=>,P(B)OP(A | B) (5-4)

-&819B2 9"'9B,, %EK*EE%{q:aP(B,)>Oyl:1s29"'9n ,P(A)>0,[)1'J7£$H:A Z%
HEREMET HE B, KRR
P(B,A)  P(B)HPA | B)

P(B; | A) = PA)

(5-5)

DIP(B)P(A | B)
i=1

R i% o 2O DU 28 5
2. YU g S o
Bt Q={C,.Cyoe-.C } A m DAFSRGNE A FHAE R R X 2 d i, P (X
CoORFHEm & X TR0 C, RE TSR, P (COREG C, BB, AT
iR 9 DLt 3 24 50 Je AR P (CL | XD B~ 0
PX|C)

P((/, ‘ X) :TX,)P((/I) (5‘6)

Hr P(X)= > P(X|C)HP(C)).

DU ST PR SR ) Sy - AR TAERE i 5 L #A P(C, [ XD >P (C, [ XD T MR AR X
X HHEAIHC, .

3. BRI

AR AR DL 7 2% AT 45 3] — Rt 5805 S B 1 7 05 - A8 — S IR S5 1F T AR IR S S Al



RN B 15 B A, W] LU 3 5 A 3
A P () RMRBE ¢ MRRBEA, BRR o BIEMBOMBEAE, P (X)) RR 12 I A
X MR, P (X [ RIREMBI ¢ IEMHI R TR X R A S0 IR BER , 45 DLt
AT DR 35 IR AR R
P(X | o)P(e)

P(C ‘X):T (5—7)

W C HERFES W E R ES A4 8 R AR T EEA X B, 38 1o 115 % 5
Al AR e RIS c € C . BA F K AT BEE 14 1815 15 28 1) 9 Bk R K 36 1B 58 (Maximum a
Posteriori) s iC4E ¢ map

B e P(X | OP(o) )
€ omap —ar%Er?axP(c | XD —arg max —— (5-8)
BT PX) S5 c TR, B2 N,
Cmap =arg maxP (X | ¢)P(¢) (5-9)
ceC

WA G R T T L o] fl— A 8 R . R C T A R R A A A5 Y S8 5 A
FAWMESFEEN c.oe, €ECGF#j). A P(c,)=P(c;), it — ik, R iHH
P(X o) B Z A8 m R M. P (X | )RR AR KA B 1% (Maximum Likelihood) , i
M Co s

Col :arger(r}axP(X ) (5-10)

5.1.3 4hE Nt £4 4

7 DU Sy 73 26 25 101 22 530 18 T A 3R DL 37 20 SRR e BN BN L B A Rk 2 A
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A ()40 bE R, O EL R 22 S 00 T 0 2RO A L vy I MR SE P P A 38 1T 2 i T . %

I — AN RABE « LUE RIS A5 PRk S P B D TR L BIAE 25 78 AR S A AT
JE Ak Z (B AR B SR o FNER DU 2 S8 B S A R T AT 5-1 B .

HEER

RS i

O

P51 A ER DL 3 23 26 i B 254 7R 2 1R
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DRFEINIEAR X = (2,2, 0a,) - Hl o, RoRE DEEMBE B 2, €A, AT H
mu‘l‘%&ﬁi"‘ﬁﬁj—: X:(xl s Xo 9'”71”)}%?%%[‘ Ck (1<k<n1)E(JT%%O *E?ED—I\ uf%/ﬁ\\
P(COHPXI|C»

‘P(X) e P(COP(X|C) L BIEBH] P(C, | X)) M fE . Xk % it

BPXICOMPCH, A2 CXDOR X FEBIZEMAREs, i I3 2 e W), a1 xt FAE &
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i #j 8 P(C, | X)>P(C; | X)Br WA ARG A X F8IRG 50 C, , DUt B 432
AT AR
C(X)=arg maxP(CHOP(X | C) (5-11)
H AN 28 DL 43 28 45 00 J Pk 2 S MR R S B &, =12, -+ o) ATAE B 45 A 2k
vy

Px|cH=][]P&, | CH (5-12)
k=1
FRAG-1D# BN

C(X) =arg maxP(C) [[ Py | € (5-13)

P(CHREBMR . ATHET P(CH=d,/d iTEHS . Hd o, B8 TR C, il
RN d FEINGREAR BB, Rt A, BB MR H P(x, [CH=d,/d, T
BARE, o d, BIGHEAESHETEC, IFHBIEA, BUEN 2, WEANE 4, 28
FHC, WINGFEAR AR, FNF DU 250 TAE BRI F .

(D) = n QEFRE M X = (o) sxs ooy, RFEREIEREAR HRFEAR X X0 DB
PEA LA, A, BIERE,

(2) MREREARZS TG m DGR C,,Cy e O, W T4 5E 19— R F 55 19 5
PEREAS XA X H 0 HA B e Ja B A 3R A 28 0t gt R 100 AN 3 DL M A B
KR MINHEAR X BRCH TN C Y BACS Y TAEER j . H P(C, I X)O>P(C, [ XDk
S <m,j #i il P(C, | XD WA R RAE MR C, BRI KIG 5 RE .

(3) HF PO R T BRS04 200 40 2 5 40, AR 9 DL ik 37 7 B, e K
b P(C, [ XD RFFERH R P(X|CHP(CHBIAT, 40 5 2 14 56 56 M 3 R 0, D)3 8% X
SR A R AR ZE L B P(C) =P (C,)=-+-=P(C,) FIA AEEHE KL P(X[CHH
Al BN ZE s KL P(X[CHP(CH . HAal [ S, /S X P(CHH#ITAGIITE,S, B4HAE
F C, HINGREAAE, S RN ZRAEA (S22 [a]) 1 S 8L

(4) 500523 e I Rk AR B B PR A 2 i 3 P(XCH AT RE 4 Fe B e ik, R A e K
A B RT DA ABCSR A S M AR E < TE 25 8 FEAR R RIBR S 0 S5 1T B S M 2 A B % Rl
ST Ja M 22 TN AEAE AT AT 080G 2R L D T 45 X

PX|cHo=]]P, | CH

HAERE P (2, [C)H P (x, | C) e s P (a, [ C) R B AT i REAS 23 18] v i Y1 5B A 3547 Al
e SRR AR REA R ME A, 0 Bl SR R L T T P A E IE .

o WUREME A, RIS W — B e T IR IEZS 40 A s TR T3 28 S5 R A 5

o WRJEME A, BB P (e, [CH=S,/S, i S, JEAESLHIA M 5N C, 1

FEAREE A, EWEN o, BVIGFEARANE TS, &8 T2 C, MIIZRREA%L,

(5) XFFRMINOFEA X AL C, A P(XICHOPCH. FEA X #k
FETHEHC, Y HALY P(X[CHOPCHO>P(X|CHPC,) 1<j<<m.j#i . W&V
A X BAgIRFME P (X |CHP(CHBIS R RMEHZEN C, .,

AN DL 7 o3 2SR (i S A AR T



(1) XF YN A A B A 00 3 A 50006 4 R AT 8 1Tk A 39 R e 2 (i A 22

(2) FRVIGFEABIGE NGV GE R KRR C, MEEARDN S G, FE T C,
MIREAR T EE A, FEUEN o, BSEBIREARN R A, ST

(3) WHERME P(CH=d,/d MFZNFMREPA, =2, |CH=d,/d, FIEMERE,

(1) My iy FBAL C(X) =arg maxP (CHP(X|C)).

(5) H P S REA BN 45 . 215 51 B9 Ge 11 36 5 3 LA S b B g 199 43 28 ofis )
IR

5.1.4 AFEN-thror LB R2eloHh

(605,10 0 FARZR DU BT 43 28 288 SR Al DR 3 A — A 43 S 0] R AR i R AR B ke ] e
RKEGES T MBR, AEE 5-1 i 14 DU, s — K& Outlook,
Temperature, Humidity fl Wind 1,28 /& M4 Play Tennis,

R 51 14 NilLREA

Day Outlook Temperature Humidity Wind Play Tennis
1 sunny hot high weak no
2 sunny hot high strong no
3 overcast hot high weak yes
4 rain mild high weak yes
5 rain cool normal weak yes
6 rain cool normal strong no
7 overcast cool normal strong yes
8 sunny mild high weak no
9 sunny cool normal weak yes

10 rain mild normal weak yes
11 sunny mild normal strong yes
12 overcast mild high strong yes
13 overcast hot normal weak yes
14 rain mild high strong no

WMAER — DMk 32 6 x: < Outlook = sunny,
Temperature = cool, Humidity = high, Wind =
strong >, [A] X — K2 A& THT MK, WK A
AT 55 HIC 2 B2 00N 1 S 8] 119 28 J@ % Play Tennis BUE
(yes B no), AU, 75 Z Ay H ANl 5-2 Ff 7 i AR R D
- 557 0 2% 73 2K i

K24 i C RanZEm M Play Tennis, HAt
4ANEER ALALALA, L E 4 B Outlook, Temperature, Humidity il Wind, 2§
S5 C R A R TR SE R AR 25 5 TR VRS fURIE P 45 s Z M BRI OC &R . AR 2
XA

P 5-2 Fba DL Ji 23 26 i B 25

V(x) =arg maxP (¢)P (sunny | ¢)P (cool | ¢)P Chigh | ¢)P (strong | ¢)

c€ {yes:no}
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J TR V() G ZENINR 5-1 B iy 14 A YIRS Al i BE=R
P (yes),P (sunny | yes),P (cool | yes), P (high | yes),P (strong | yes),P (no),
P (sunny | no),P (cool | no),P (high | no),P (strong | no),

BiARHHEINTR .,
P(yes) =9/14
P (sunny | yes) =2/9
P (cool | yes) =3/9
P (high | yes) =3/9
P (strong | yes) =3/9
P (no) =5/14
P (sunny | no) =3/5
P (cool | no) =1/5
P (high | no) =4/5
P (strong | no) =3/5
RV <]

P (yes)P (sunny | yes) P (cool | yes) P (high | yes) P (strong | yes) =0. 005 291

P (no)P (sunny | no) P (cool | no) P (high | no) P (strong | no) =0. 020 570 4

ALUL AR DL 37 93 28 45 e S 73265 no

(615,21 0 FAN R DU 7 73 28 8 R DR S AE — A 0 S M)A . 45 ) — A 1 3 I 2 8 4
PECIGRREAR G FIWT R — & R 5 2 3K TR AL, 45 3R 5-2 iy 14 DIIZRE i, 1
A~ S0 B JE M age. income, student, credit rating AL, FEARE S 2R E N buy
computer , iZJ&YEA P A R HUE , B {yes.no} , LA B A R B 250 0n =2) . 3 C,
R yes 2851, C, XF R no 251,

£52 14Nl

age income student credit rating buy computer
<30 high no fair no
<30 high no excellent no
30~40 high no fair yes
=>40 medium no fair yes
>40 low yes fair yes
=>40 low yes excellent no
31~40 low yes excellent yes
<30 medium no fair no
<30 low yes fair yes
>40 medium yes fair yes
<30 medium yes excellent yes
31~40 medium no excellent yes
31~40 high yes fair yes
>40 medium no excellent no




WIEE — MR L] x: (age <=230, Income = medium, Student = yes, Credit rating=
fair) , [A]3X — B0 % 2 75 23 S TH SR HL, A B 4T 45 2 R W7 45 5 i K S22 R T C) iR 2

C, WA H .
V(x) =arg maxP (¢)P (age << 30 | ¢)P (medium | ¢)P (yes | ¢)P (fair | ¢)
c€ {yes.no}

NSV (@) Jei R AR R R P(CH .
P(C;): P(buy computer ="yes') =9/14 =0. 643
P (buy computer ='no') =5/14 =0. 357
HIE P(X|C) =128 F A & HER,
P (age ="< 30'| buy computer ='yes') =2/9 =0, 222
P (age ="<C 30'| buy computer ='no') =3/5=0.6
P (income ='medium'| buy computer ='yes') =4/9 =0. 444
P (income ="medium'| buy computer ='no') =2/5=0.4
P (student ='yes'| buy computer ='yes') =6/9 =0, 667
P (student ='yes'| buy computer ='no') =1/5=0. 2
P (credit rating ='fair'| buy computer ='yes') =6/9 =0. 667
P (credit rating ='fair'| buy computer ='no') =2/5=0. 4
X = (age << 30,income = medium, student = yes, credit rating = fair)
P(X | C,):P(X | buy computer ='yes') =0, 222 X 0. 444 X 0, 667 X 0, 667 =0, 044
P (X | buy computer ='no') =0.6 X 0.4 X 0.2X0.4=0.019
P(X | C,)*P(C,):P(X | buy computer ='yes') « P (buy computer ='yes') =0, 028
P (X | buy computer ='no") « P (buy computer ='no"') =0. 007
R, 6 FAEA X A8 T3 28 T 25 SR8 buy computer='yes',

5.2 FhENMETE RS =M

5.2.1 AENtH ALk s

FNER DTS o» LA B 2R B 5y T I8 o 80 AR b B0k i I ) 2 e T
B HL /N s Bk OB ARE (AR JEME RE X T BAT A [A) BOHE e e 1) s A 5 o L 22 AN R
BIVELAT HE B B0 it S A A

TE 52 BRAE B I8 X LAl 2 AR 2% D0 i 307 A5E A ) 4 28 A% Rt S PR ABCE L (H B 4 2R T
TER ZHE LTS LEBORE 0 . A IR LA 2R T B S B B /b, s 1 A 31 19
TP s BARMEAR AT IS A I 22 (9 . (E AT R 22 5600 9 A 2B A9 268 ot A i 2 2 1) HE 3710 I
F o R A i 22 B ABE 30 A T 7 B 2019 B0 AT REJF AN 25K B AR 2 I B 20 B AT
T AL E AN AR AT T, TR C R R T A OGRS BR T ek e R 4
G DU S8 o 2R R AT ) B T4 % P 6 0 T R A e S A

2R DL i3 73 2 8 14 ot s 2 S P 1) 288 2% 1k S 8y X A M AR 22 552 s ] T e i A4
SEAPEARBE I AN UL o A0 2R A T A 18] 47 78 A1 5GP 1) S8 B 1R) R 22 00X — a2 S U R AOR
TEE.
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AN ZR DL 307 73 A5 TR R R A U T S P AR A B0 R T JEROR L B L (H R
DR AP 5 2 WY AT LA o 4% bl A0 7 36 SR 4R v AN IR DL ST 20 R IO PR RE . D 3R DL 38y 3 26 4%
AR TT R EEA PSS — IR 55 A M A 28 5% 1k S P BB L AE AR 2R DT - $r 70 28 2 14 2
Aty A S o P ] A R S S ) R O R k2 X, A ) T BE AR TE AR O &R s D —
IR M BT R REAS R AR R AT ) R AR AR T R A A AR B Y S AR S G AR

5.2.2 AENAHAEGE AnZ

A2 DT ot 3 SR AR ™3z, T T2 A S A0 B HE R 1

L VU5 i AE b BEUE R RIAEAR 48 & v i 2

H R E A FLAE DR 40 8 5 25 A %, QA 5 b X i S T T MR A R AT S8 2 W, — LR IR IR
By T AR BB 2 H b AE R 12 08 R B AR 32 DU 27 20 28 95 3k 1 FH 21 v B I f B2 Wl
R — AN . AR TN ER DL 2700 28 07 95 X r BRI s AT 23 28R O T g A
LU 2D T AT R E A B G B2 W BRI S R s LR R T
e H B 42 8 BAR b AR 3R DL 357 53 28 05 ik xRS RLR A - 55 =, B B B R IE R BOR L i2 1
TR AT RO AL s RS TR 7 B HTRY ROC M2 3P40 7 36 X 50tk i I 19 23 28
WA RCR BEAT 20 HT LA

2. VUSG5 JAE AR W 39 53 PG B30 1 )82

T VEHR 53 H1 FVREAE B O SR Al L, A FTAR 28 DLt 307 23 26 R B e 12 > O s, AT LA SE L &
oK B 119 23 PR . AR OG SCRR R WYL DL 2 28 4 B R 28 25 M TR B L B T R AR
A R T R B 2 R R B o A A o TR R B B S SR AR TR

5.3 #ENMEERBE RSN

AN LB PR AL £ $E JavaBean. java Fl1 TestBayes. java ¥ A4~ SCHF , 0 5 B2y 1 52 5%
B Al M github R %K.,

1. JavaBean. java

package bayes;
public class JavaBean {
int age;
String income;
String student;
String credit_rating;
String buys_computer;
public JavaBean(int age, String income, String student,
String credit_rating, String buys_computer) {
this.age = age;
this. income = income;
this. student = student;
this. credit_rating = credit_rating;

this. buys computer = buys computer;



public int getAge() {
return age;

}

public void setAge(int age) {
this.age = age;

}

public String getIncome() {
return income;

1

public void setIncome(String income) {
this. income = income;

1

public String getStudent() {
return student;

}

public void setStudent(String student) {
this. student = student;

1

public String getCredit rating() {
return credit rating;

}

public void setCredit rating(String credit rating) {
this. credit_rating = credit_rating;

}

public String getBuys computer() {
return buys computer;

}

public void setBuys_ computer(String buys computer) {
this. buys computer = buys computer;

1

(@Override

public String toString() {

"

return "JavaBean [age=" + age + ", income=" + income + ", student="

"

+ student + ", credit_rating=" + credit_rating

n

+ ", buys_computer =" + buys _computer + "]";

2. TestBayes. java

package bayes;

import java. io. BufferedReader;
import java. io.File;
import java. io.FileReader;
import java.util.ArrayList;
public class TestBayes {
//ANER DU S SR AR
public static ArrayList < JavaBean> list = new ArrayList < JavaBean>();
static int data length = 0;
public static void main(String[ ] args) {

A7 ot B K
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[/ BEHUEB, BN list g

File file = new File("C:\\Users\\wang4\\Desktop\\beiyes. txt");
txt2String(file);

/785 W R AR

testData(25, "Medium", "Yes", "Fair");

/1R AR A
public static void txt2String(File file) {
try {
BufferedReader br = new BufferedReader(new FileReader(file));
// ¥3 — 4~ BufferedReader 2% 3 32 it SC {4
String s = null;
while ((s = br.readLine()) !'= null) { //{§iJf] readLine J5 3%, — KL —1T
data length++;
splitt(s);
}
br.close();
} catch (Exception e) {
e. printStackTrace();

}
//¥F A ArrayList /3
public static void splitt(String str) {
String strr = str.trim();
String[ ] abc = strr.split("[\\p{Space}]+");
int age = Integer.parselnt(abc[0]);
JavaBean bean = new JavaBean(age, abc[1], abc[2], abc[3], abc[4]);
list.add(bean);

/TINGRREAR,
public static void testData(int age, String a, String b, String c) {
/TN RREA
int number yes = 0;
int number no = 0;
//age & LA EL

int num_age yes = 0;

int num age no = 0;
//income

int num_income_yes = 0;
int num_income no = 0;
//student

int num_student_yes = 0;
int num student no = 0;
//credit

int num credit yes = 0;
int num_credit no = 0,

/1B list 3R B

for (int 1 = 0; i< list.size(); i++) {



JavaBean bb = list.get(i);

if (bb.getBuys_computer().equals("Yes")) { //Yes
number yes++;
if (bb. getIncome().equals(a)) { //income

num_income yes+tt;

f (bb. getStudent().equals(b)) { //student
num_student yes++;

f (bb. getCredit rating().equals(c)) { //credit
num_credit_yes++;

f (bb.getAge() == age) { //age
num_age_yestt;
}
} else { //No
number not+;
f (bb.getIncome().equals(a)) { //income

num_income_no++;

f (bb. getStudent().equals(b)) { //student

num_stdent_no++;

f (bb. getCredit rating().equals(c)) { //credit
num_credit_no++;

}

if (bb.getAge() == age) { //age

num_age_ not+;

}

System. out. println(" WL Y £ 440 :" + number yes);
System. out. println(" ALK H B 4%0:" + number no);
System. out. println(" 43K + age:" + num_age yes);
System. out. println(" /3L + age:" + num_age no);
System. out. println(" 43K + income:" + num_income yes);
"AN3L + income:" + num_income no);
System. out. println(" 3K + student:" + num student yes);
"L + student:" + num_student no);
System. out. println(" 3K + credit:" + num credit yes);

"N+ credit:" + num credit no);

(
(
(
(
(
System. out. println(
(
System. out. println(" A

(

('

System. out. println

/I HE A3 W
double buy_yes = number yes * 1.0 / data_length; //3Ey#fR
double buy no = number no * 1.0 / data length; [ /S S 14 i

System. out. printIn(" Y Z: 50 HE L AUHER " + buy yes);
Systenm. out. printIn(" Y ZREHE AL AYHEA " + buy_no);
770 P
double nb buy yes = (1.0 * num_age yes / number yes)

% (1.0 * num_income yes / number yes)

% (1.0 * num_student yes / number yes)

A F R et R %

K Ik
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% (1.0 * num credit yes / number yes) * buy ves;
double nb_buy no = (1.0 * num_age_no / number_ no)
% (1.0 * num_income no / number no)
% (1.0 * num_ student no / number no)
% (1.0 * num credit no / number no) * buy no;
System. out. println("F P LM Z " + nb buy yes);
System. out. println("#H H P AL AR " + nb_buy no);
if (nb_buy yes > nb_buy no) {
System. out. printIn( " P K HER ") ;
} else {
System. out. println("# A AL HERK");
}

}

PP as 47 i inial 5-3 fros .

B liae R

TEMFEEH:S

ME+age:2

FEZ+age:3

M FE+income: 4

F*E+income:2

M X +stundent:6

T FE+studenc:l

MWFE+credit: 6
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id ¥y fo fl f2 3 4 15 f6 7

1 -1 -0.294118 0487437 0.180328 -0.292929 -1 0.00149028 -0.53117 -0.0333333
2 +1 | -0.882353 -0.145729  0.0819672 -0414141 -1 -0.207153 -0.766866 -0.666667
3 -1 -0.0588235 0.839196 0.0491803 -1 -1 -0.305514 -0.492741 0.633333
4 +1 | -0.882353 -0.105528  0.0819672 -0.535354 -0.377778 -0.162444 -0.923997 -1

5 -1 -1 0.376884 -0.344262 -0.292929 -0.602837 0.28465 0887276 -0.6

6 +1  -0.411785 0.165829 0.213115 -1 -1 -0.23696 -0.894962 -0.7

7 -1 -0.647059 -0.21608 -0.180328 -0.353535 -0.791962 -0.0760059 -0.854825 -0.833333
8 +1 | 0176471 0.155779 -1 -1 -1 0.052161 -0.952178 -0.733333
9 -1 -0.764706 0.979899 0147541 -0.0909091 0.283688 -0.090%091 -0.931682 0.0666667

0 -1 -0.0588235 0.256281 057377 -1 -1 -1 -0.868488 01
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1 +1  -0.882353 0.0854271 0.442623 -0.616162 -1 -0.19225 -0.725021 -0.9

2 +1  -0.294118 -0.0351759 -1 -1 -1 -0.293592 -0.904355 -0.766667
3 +1  -0.882353 0246231 0213115 -0272727 -1 -0.171386 -0.981213 -0.7

4 -1 -0.176471 0507538 0.278689 -0.414141 -0.702128 0.0491804 -0.475662 01

5 -1 -0.529412 0.8391%96 -1 -1 -1 -0.153502 -0.885568 0.5

6 +1  -0.882353 0.246231 -0.0163934 -0.353535 -1 0.0670641 -0.627669 -1

7 -1 -0.882353 0.819095 0.278689 -0.151515 -0.307329 0.19225 0.00768574 -0.966667
8 +1  -0.B82353 -0.0753769 0.0163934 -0.494949 -0.903073 -0A418778 -0.654996 -0.866667
9 +1 -1 0.527638 0.344262 -0212121 -0.356974 0.23696 -0.836038 -0.8

10 +1  -0.882353 0.115578 0.0163934 -0.737374 -0.56974 -0.28465 -0.948762 -0.933333
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1 |+ 1.1253341740304...  {"+17 1.125334174030447, ~17 -18.26887905024316}
+H |+ 21096017126455...  {"+17 2109601712645577, ~-17 -22 B6762826457826}
+# |+ 1.0119555555558...  {"+1" 1.011955555555831, "-1% -17.12262756256134}
-1 -1 -16.49991472469...  {"+1%-33.18118539387123, 1" -16.49991472469541)
-1 -1 -61291274633.67...  {"+1" -688535196307.7689, -1". -61291274633.67934)
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