SOLUTIONS TO SELECTED EXERCISES

Section 7.2

Part I: Monadic Arguments

—

(1

o

2)

Nk W=

UxWx & LyYy
DyYy

3. ~Wa
4. Ya

~Wa - Ya
WalYa
k(Wx UYx)

Ux(Ax & Bx)
Aa & Ba

Aa

[kAx

Ba

[kBx

[(kAx & [(kBx

PR
CE1

PA-CP
UlI3

CP 34
Impl 5
EG 6

PR
Ul'l
CE2
EG3
CE2
EG5
CI 4,6

O k(Wx OYx)

O kAx & [(kBx

4) Using only what’s available to us, I can’t figure out how to derive the universally quantified
statement. But we can fairly easily derive the existentially quantified statement.

AP e

10.
11.
12.

Ux(Ax UBx)
Ux(Ax - ~Bx)
Aa - ~Ba

Aa [JBa

~Aa - Ba

6. ~Ba
7. ~~Aa
8. Aa

~Ba - Aa

(Aa - ~Ba) & (~Ba - Aa)
Aa - ~Ba

[XK(AXx o ~Bx)

PR
PR

Ul 2
Ul'l
Impl 4

PA-CP
MT 5,6
DN 7

CP 6-8
CI3,9
Equiv 10
EG 11

0 [k(Ax « ~Bx)



%) 1. Pr - Qr PR
2. Ux[LyRy — Px] PR
3. Ra PR 0 Qr
4. [(WRy — Pr Ul2
5. LyRy EG3
6. Pr MP 4,5
7. Qr MP 1,6
(6) I. Ox(Sx - Tx) PR
2. [k~Sx — (UxTx JRr) PR
3. ~Ta PR U [kRx
4. Sa - Ta Ul'l
5. ~Sa MT 3,4
6. [k~Sx EG5
7. OxTx ORr MP 2,6
8. ~[xTx — Rr Impl 7
9. [k~Tx — Rr Q8
10. [k~Tx EG3
11. Rr MP 9,10
12. [kRx EG 11
(8) 1. [k~Bx - [k~Cx PR 0 OxCx - OxBx
2. UxCx PA-CP
3. ~UxBx PA-RAA
4. [k~Bx Q3
5. [k~Cx MP 1.4
6. ~[k~Cx Q2
7. [k~Cx & ~[k~Cx  CI 5,6
8. UxBx RAA 3-7
9. OxCx - [OxBx CP 2-8
) 1. Aa 0~[xBx PR 0 Aa [J[k~Bx
2. ~Aa PA-CP
3. ~Aa - ~[xBx Impl 1

4, ~[xBx MP 2.3



(10)

(1)

(12)

5. [k~Bx Q4
6. ~Aa - [k~Bx CP 2-5
7. Aa [Jk~Bx Impl 6

When the premise reads as it does in the book, I can’t figure out how to do the proof. However,
I’'m OK when the premise reads as follows: ‘Aa [J~[kBx’. Here’s the proof given that premise.

1. Aa [J~[kBx PR U yk(Bx — Ay)
2. ~Aa - ~[kBx Impl 1
3. Ba PA-CP
4 ~Aa PA-RAA
5. ~[kBx MP 2.4
6. Ux~Bx Q5
7 ~Ba Ul 6
8 Ba & ~Ba CI3,7
0. Aa RAA 4-8
10. Ba - Aa CP 3-9
11. [(k(Bx — Aa) EG 10
12. y[(k(Bx - Ay) EG 11
1 Ux~Bx - [x~Ax PR
2. [KAX PR 0 [kBx
3. ~[x~Ax Q2
4 ~[x~Bx MT 1,3
5 [kBx Q4
1 Ux[(Ax UBx) - Cx] PR
2 ~(Ca JCb) PR
3 Ux[~(Aa JBb) - Hx] PR 0 Hc
4. (AaUBa) - Ca Ul'l
5. (AbUBb) - Cb Ul'l
6 ~(Aa JBb) - He Ul
7 ~Ca & ~Cb DeM 2
8. ~Ca CE®6
9. ~Cb CE
10. ~(Aa [1Ba) MT 4,7
I1. ~Aa & ~Ba DeM 10
12. ~(Ab Bb) MT 5.9

13. ~Ab & ~Bb DeM 12



(14)

(15)

14.
15.
16.
17.
18.

NN R LD =

10.
11.
12.
13.
14.

~Aa

~Bb

~Aa & ~Bb
~(Aa [IBb)
Hc

Ux(Fx - UyGy)
~[k~Fx
Ux(Hx U~Gx)
OxFx

Fa - UyGy
Fa

UyGy

Ga

Ha 0O0~Ga
~Ha - ~Ga
~~Ga

~~Ha

Ha

[kHx

x~(Ax [ Bx)
~(Aa UBb) - Uz(Cz - Bz)
~(Aa [1Ba)
~Aa & ~Ba
~Aa

~(Ab UBb)
~Ab & ~Bb
~Bb

~Aa & ~Bb
~(Aa [IBb)
Uz(Cz - Bz)
Ca - Ba

~Ba

~Ca

Cb - Bb
~Cb

~Ca & ~Cb
~(Ca JCDb)

CE 11
CE 13
CI 14,15
DeM 16
MP 6,17

PR

PR

PR
Q2
Ul'l
ul 4
MP 5,6
Ul 7
UI3
Impl 9
DN 8
MT 10,11
DN 12
EG 13

PR

PR

Ull
DeM 3
CE4
Ul'l
DeM 6
CE7
CI5.8
DeM 9
MP 2,10
Ulll
CE4
MT 12,13
Ul'll
MT 8,15
Cl 14,16
DeM 17

O COkHx

[0 ~(Ca OCb)



Part II: Polyadic Arguments

(16)

(17)

(18)

(19)

(20)

>

p—

WA kWD =

—

UxOyRxy
UyRay
Rab
[kRxb
Ly[kRxy

UxOy(Axy — ~Ayx)
Uy(Aay - ~Aya)

Aaa - ~Aaa
4. Aaa
5. ~Aaa

6. Aaa & ~Aaa

~Aaa

Ly~Aay
(k[ y~Axy

Ga
Uy(LkGx — Hby)

3. ~[kHxb

4, Ox~Hxb

5. [(kGx — Hbb
6. [(kGx

7. Hbb

8. ~Hbb

9. Hbb & ~Hbb
CkHxb

UxOyUz[(Kxy & Kyz) — Kxz]

Kab & Kbc
Kbce

Uylz[(Kay & Kyz) — Kaz]
Uz[(Kab & Kbz) - Kaz]

(Kab & Kbc) — Kac
Kac

Kac & Kbc

[k(Kax & Kbx)

~[k[y(Gxy & Lxy)

PR
Ul'l
Ul2
EG3
EG4

PR
Ul'l
ul2

PA-RAA
MP 3.4
CI4,5

RAA 4-6
EG7
EG 8

PR
PR

PA-RAA
Q3

Ul 2

EG 1
MP 5,6
Ul 4
C17,8

RAA 3-9

PR
CE2
Ul'l
Ul 4
Uls
MP 2,6
CI3,7
EG 8

PR

U Oy[kRxy

0 kOy~Axy

U CkHxb

0 k(Kax & Kbx)



(22)

(23)

S A o

NN R WD =

10.
11.
12.
13.

1.

Gab

Ux~Ly(Gxy & Lxy)
~Ly(Gay & Lay)
Uy~(Gay & Lay)
~(Gab & Lab)
~Gab [J~Lab

Gab - ~Lab

9. Lab

10. ~~Lab

11. ~Gab

12. Gab & ~Gab

~Lab

UxOy[Kxy — Uz(Lz - [hMu)]
Kab & Ma

Uy[Kay - Uz(Lz « [hiMu)]
Kab - Uz(Lz « [uMu)

Kab

Uz(Lz « [hMu)

Lb « [hMu

Ma

(uMu

(Lb —» [uMu) & ([iMu - Lb)
(Mu - Lb

Lb

[kLx

Ux(Axa LI Bbx)

Aca [1Bbc

~Aca - Bbc

4. Ux~[yAxy & Uu~[ZBuz
5. Ux~LyAxy
6. [u~[zBuz
7. ~LyAcy

8. ~[¥ZBbz

0. Uy~Acy
10. Oz~Bbz
11. ~Aca

12. ~Bbc

13. ~~Aca

14. Aca

15. Aca & ~Aca

PR
Q1
Ul 3
Q4
uls
DeM 6
Impl 7

PA-RAA
DN 9
MT 8,10
CI2,11

RAA 9-12

PR

PR
Ul'l
Ul 3
CE2
MP 4,5
ul 6
CE2
EG 8
Equiv 7
CE 10
MP 9,11
EG 12

PR
Ul'l
Impl 2

PA-RAA
CE4
CE4
UlIs
Ul 6
Q7

Q8
ul9
ur1o
MT 3,12
DN 13
CI11,14

O ~Lab

O kLx

U kCyAxy U [hlzBuz



(24)

(25)

16.
17.
18.
19.

1.

16.
17.

14.

~(Ux~LyAxy & Uu~[ZBuz) RAA 4-15
~Ux~LyAxy U~Uu~[ZBuz DeM 16
[(k[yAxy U~Uu~[ZzBuz Q17
(k[yAxy ULhlzBuz Q18
~[ky(Axy U~Axy) U Ux(LyBxy U(Cx & ~Cx)) PR O UyBay
2. ~[yBay PA-RAA
3. ~~[kUy(Axy U~Axy) - Ux(LyBxy U(Cx & ~Cx))Impl 1
4. [(k[y(Axy ~Axy) - Ox(OyBxy O(Cx & ~Cx)) DN 3

5 ~ky(Axy U~Axy) PA-RAA

6. Ux~Ly(Axy U~Axy) Q5

7. ~[y(Aay ~Aay) Ul 6

8 Uy~(Aay L~Aay) Q7

0. ~(Aab J~Aab) UI 8

10.  ~Aab & ~~Aab DeM 9
11. (kly(Axy U~Axy) RAA 5-10
12. Ux(OyBxy U(Cx & ~Cx)) MP 4,11
13. [yBay [I(Ca & ~Ca) Ul 12
14. ~LyBay - (Ca & ~Ca) Impl 13
15. Ca & ~Ca MP 2,14
~~[yBay RAA 2-15
[yBay DN 16
UxOyUz(Axy — Bxz) PR

UxOylz(Bxy - Cxz)
UyUz(Aay — Baz)
[1z(Aab — Baz)

Aab - Bac

6. Aab

7. Bac

8. UyUz(Bay — Caz)
9. Uz(Bac — Caz)
10.  Bac - Cab

11. Cab

12. LyCay

13. [k[yCxy

Aab - [k[yCxy

PR 0 Aab - [k[Cxy
Ul'l
UI3
ul 4

PA-CP
MP 5,6
) §)

Ul 8

U1 9
MP 7,10
EG 11
EG 12

CP 6-13



Section 7.3

Part I: Monadic Arguments

(1) Ux(Ax — Bx)
LxAx

Aa - Ba

Aa

Ba

xBx

SNk -

[a—

(2) Ux(Bx - Ax)

2. [X(Bx & ~Cx)

Ba & ~Ca

Ba - Aa

Ba

Aa

~Ca

Aa & ~Ca
[k(Ax & ~Cx)

Lo n kW

10. [k(Ax & ~Cx)

(4) I. [k(Ax & Bx)
2. [(k(Bx & Cx)

Cx)
3. LxAx
4. Ba & Ca
5. Ca
6. Aa
7. Aa & Ca
8. [k(Ax & Cx)

9. [k(Ax & Cx)

10. OxAx - [kK(Ax & Cx)

PR

PR
Ul'l
Ul 2
MP 3.4
UG5

PR
PR

PA-EI 2
Ul'l
CE3
MP 4,5
CE3
CI6,7
EG 8

EI 3-9
PR

PR
PA-CP
PA-EI 2
CE4
UI3
CI5,6
EG7
EI 4-8

CP 3-9

0 OxBx

0 Ck(Ax & ~Cx)

0 OxAx - [kK(Ax &



©)

(6)

(7

®)

=

16.

Ux(Ax Bx)

Ux(Ax - Cx)

~[XkKCx

Ox~Cx

5. ~[xBx

6. [(k~Bx
7. ~Ba
8. ~Ca
9. Aa — Ca
10. ~Aa
11. Aa [Ba
12 NIAa — Ba
13. Ba
14. P& ~P

15. P& ~P

UxBx

Ox(S - Bx)

2. S

3. S — Ba

4 Ba

5 OxBx

S - OxBx

2. LxAx
3. Aa - S
4. Aa
5. S

6. S

OxAx —» S

Ux(Ax - S)

2. [(KAXx

PR
PR
PR

Q3

PA-RAA
Q5

PA-EI 6
Ul 4
Ul2
MT 8,9
Ul'l
Impl 11
MP 10,12
IR 7,13
El 7-14
RAA 5-15
PR
PA-CP
Ul'l
MP 2.3
uG 4
CP 2-5
PR
PA-CP
PA-EI'1
Ul2
MP 3,4
EI 3-5
CP 2-6
PR

PA-CP

0 OxBx

O S - OxBx

O OxAx - S

DD(AX%S



)

(10)

(11)

Nk

4. Aa—»s

5 S
6 S
D(AX — S
[(X(S - Ax)
2. S
3. S 5 Aa
4. Aa
5. [(kAx
6. [(kKAx
S — DXAX
OxAx & OxBx
OxAx
UxBx
Aa
Ba
Aa & Ba
Ux(Ax & Bx)
[(kFx O xkGx
2. ~[k(Fx 0 Gx)
3. Ux~(Fx U Gx)
4. ~(Fa 0 Ga)
5. ~Fa & ~Ga
6. ~Fa
7. ~Ga
8. ~[kFx - [kGx
9. Ox~Fx — [XGx
10. Ux~Fx
11. [(kGx
12. Ox~Gx
13. ~[kGx

14. [kGx & ~LkGx

PA-EI 2
Ul'l
MP 3.4

EI 3-5
CP 2-6
PR
PA-CP

PA-EI 1
MP 2,3
EG4

EI 3-5
CP 2-6

PR
CE1
CE1
UI2
UlI3
CI4,5
uG 6

PR

PA-RAA
Q2
Ul 3
DeM 4
CE>S
CES
Impl 1
Q8
UG6
MP 9,10
uG7
Q12
CI11,13

DS—»DXAX

U Ux(Ax & Bx)

U [k(Fx OGx)



15.  k(Fx OGx) RAA 2-14

(12) 1. Ox(Ax - Bx) PR
2 Ux(Bx - Cx) PR 0 Ox(Ax - Cx)
3. Aa PA-CP
4. Aa - Ba Ul'l
5. Ba MP 3.4
6. Ba - Ca Ul 2
7. Ca MP 5,6
8. Aa - Ca CP 3-7
9. Ux(Ax - Cx) UG 8
(14) 1. Uxy(Fx & Gy) PR O yx(Fx & Gy)
2. ~yUx(Fx & Gy) PA-RAA
3. Uy~Ux(Fx & Gy) Q2
4. ~Ox(Fx & Ga) Ul 3
5. [k~(Fx & Ga) Q4
6. ~(Fb & Ga) PA-EI 5
7. Ly(Fb & Gy) Ul'l
8. Fb & Gc PA-EL7
9. ~Fb U~Ga DeM 6
10. Fb - ~Ga Impl 9
11. Fb CE8
12. ~Ga MP 10,11
13. Ux~Gx UG 12
14. ~[kGx Q13
15.  Ge CES8
16. [kGx EG 15
17. P &~P IR 14,16
18. P&~P EI 8-17
19. P&-~P EI 6-18
20. y[x(Fx & Gy) RAA 2-19
(15) 1. OxOy(Fx - Gy) PR 0 (kFx - OyGy

2. [LkFx PA-CP



3. Fa PA-EI 2
4. Oy(Fa - Gy) ul'l
5. Fa - Gb ul4
6. Gb MP 3,5
7. yGy EG6
8. yGy EI 3-7
9. (kFx - yGy CP 2-8
(16) 1. UxOy(Fx - Gy) PR O Oy([xkFx - Gy)
2. [kFx PA-CP
3. Fa PA-EI 2
4. Oy(Fa - Gy) Ul'l
5. Fa - Gb ul 4
6. Gb MP 3,5
7. Gb EI 3-6
8. [kFx - Gb CP 2-7
9. Uy(LkFx — Gy) UG8
17 1. Ux[(Ax & UyGy) - [zRz] PR O y[(kAx & Gy) - [zRz]
2. ~y[(LkAx & Gy) - UzRz] PA-RAA
3. Uy~[((kAx & Gy) — [zRz] Q2
4. ~[((kAx & Ga) - [zR7] Ul 3
5. ~[~((kAx & Ga) JUzRz] Impl 4
6. (kAx & Ga) & ~[1zRz DeM 5
7. [(kAx & Ga CE6
8. ~[zRz CE6
9. [(kAx CE7
10.  Ga CE7
11. UyGy UG 10
12. Ab PA-EI 9
13. Ab & OyGy CI11,12
14. (Ab & UyGy) - UzRz Ul'l
15. UzRz MP 13,14

16. UzRz EI 12-15



17. [zRz & ~[1zRz CIg,16

18.  Oy[(CkAx & Gy) — OzRz] RAA 2-17

Part II: Polyadic Arguments

(18) 1. Ux[Px « Uy(Fxy OMxy)] PR
2. [kFax PR 0 Pa
3. ~Pa PA-RAA
3 Fab PA-EI 2
4 Pa o Uy(Fay [JMay) Ul'l
5. [Pa - [y(Fay May)] & [Ly(Fay LIMay) — Pa] Equiv 4
6. Uy(Fay [JMay) — Pa CES
7 ~[y(Fay [JMay) MT 3,6
8. Uy~(Fay [JMay) Q7
9. ~(Fab [JMab) UI 8
10.  ~Fab & ~Mab DeM 9
11.  ~Fab CE 10
12 P&-~P IR 3,11
13. P&-~P EI 3-12
14. Pa RAA 3-13
(19) 1. UxOy(Axy —» Axy) - UxUyBxy PR 0 kCyBxy
2. ~OxOy(Axy — Axy) PA-RAA
3. [(k~Ly(Axy — AXy) Q2
4. ~Oy(Aay — Aay) PA-EI 3
5. (y~(Aay — Aay) Q4
6. ~(Aab - Aab) PA-EI 5
7. ~(~Aab [J Aab) Impl 6
8. ~~Aab & ~Aab DeM 7
9. P & ~P IR 8
10. P&-~P EI 6-9

11. P & ~P EI 4-10



12.
13.
14.
15.
16.
17.

(20)

N —

11.

21) 1.
2

11.

22) 1.

UxOy(Axy — Axy)
UxyBxy

UyBay

Bab

[yBay

[k[lyBxy

UxUy(Axy — Bxy)

[k[y~Bxy
3. Ly~Bay
4. ~Bab
5. Uy(Aay — Bay)
6. Aab - Bab
7. ~Aab
8. Ly~Aay
9. [k[y~Axy

10. [(k[y~Axy

[k [y~Axy

UxOy(Axy — Bxy)

UxOy~Bxy
3. [k[yBxy
4. LyBay
5. Bab
6. Uy~Bay
7. ~Bab
8. P & ~P
9. P & ~P
10. P&~P
~[k[yBxy

Ba

PR
PR

PA-RAA
PA-EI 3
PA-EI 4
) §)
ul6

IR 5,7
EI 5-8
EI4-9

RAA 3-10

PR

RAA 2-11
MP 1,12
Ul'13

Ul 14
EG 15
EG 16

PR
PR 0 CkOy~Axy
PA-EI 2

PA-EI 3
Ul'l
Uls
MT 4,6
EG7
EG 8

EI 4-9

EI 3-10

0 ~CkLyBxy



(23)

(24)

Nk

10.
1.
12.

—_—

13.
14.
15.
16.

1.

~Ux(Fxa - LyBy) U UxFbx
[k~(Fxa - Lyby) UxFbx
~[k~(Fxa - Oyby) —» [xFbx
Ux(Fxa - Lyby) — UxFbx

6. Fca
7. LyBy

Fca - [yBy
Ux(Fxa —» LyBy)
[xFbx

Fba

Ba & Fba

TkCyCi(~Pxy 0Qyz)
2. UyLk(~Pay [JQyz)
3. [Z(~Pab [0 Qbz)
4. ~Pab [1Qbc
UxPxd
Pad

Pad — QdC

Qdc
[ZQdz

A e R

10. OxPxd - [zQdz
1. OxPxd - [zQdz
12. xPxd - [Qdz

xPxd - [Qdz
~[k~Pxd - [£Qdz
[(k~Pxd [ [zQdz
Uy(Ck~Pxy U[ZQyz)

(kly(Axy & ~Ayx)
UxOy[(Axy & ~Ayx) — [ZBxyz]
UxUyUz(Cxy ~ ~Bxyz)

PR 0 Ba & Fba

Q2
Impl 3

Q4

PA-CP
EG1

CP 6-7
UG 8
MP 5,9
ur1o
CIl1,11

PR U Oy(Ck~Pxy U [ZQyz)

PA-EI 1
PA-EI 2
PA-EI 3

PA-CP
UI'S
Impl 4
MP 5,7
EG 8

CP 5-9
El 4-10
EI 3-11
EI 2-12
QI3

Impl 14
EG 15

PR
PR
PR

0 ~OxOyCxy



4. UxOyCxy PA-RAA

5. Ly(Aay & ~Aya) PA-EI'1
6. Aab & ~Aba PA-EI 5
7. Uy[(Aay & ~Aya) - [ZBayz] Ul 2
8. (Aab & ~Aba) - [ZBabz ul7
9. [ZBabz MP 6,8
10.  Babc PA-EI 9
11. OyOz(Cay - ~Bayz) Ul3
12. [1z(Cab ~ ~Babz) Ul'll
13. Cab - ~Babc Ul'12
14. [Cab —» ~Babc] & [~Babc — Cab] Equiv 13
15. Cab - ~Babc CE 14
16. ~Cab MT 10,15
17. y~Cay EG 16
18.  ~UyCay Q17
19. [k~UyCxy EG 18
20. ~xOyCxy Q19
21. UxOyCxy & ~UxUyCxy CI4,20
22. UxOyCxy & ~UxUyCxy EI 10-21
23. UxUyCxy & ~UxyCxy EI 6-22
24. UxOyCxy & ~UxyCxy EI 5-23
25. ~xOyCxy RAA 4-24
(26) 1. OxOyOz[(Ax & (Pyx & Czx)) - (VX o ~[i(Iu & (Tyu & ~Tzu)))] PR
2 Aa & [Iu & (Tbu & ~Tcu)] PR

U (Pba & Cca) - ~Va

3. Pba & Cca

4. Uylz[(Aa & (Pya & Cza)) - (Va « ~[(Iu & (Tyu & ~Tzu)))] Ul'l

5. Uz[(Aa & (Pba & Cza)) —» (Va o ~[(Iu & (Tbu & ~Tzu)))] Ul 4

6. (Aa & (Pba & Cca)) - (Va o ~[u(Iu & (Tbu & ~Tcu))) Ul's

7. Aa CE2

8. Aa & (Pba & Cca) CI3,7
9. Va o ~[u(Tu & (Tbu & ~Tcu)) MP 6,8
10. [Va - ~[i(Iu & (Tbu & ~Tcu))] & [~Lu(Iu & (Tbu & ~Tcu)) - Va] Equiv 9
11.  Va - ~[u(Iu & (Tbu & ~Tcu)) CE 10



27)

12. [(h[Tu & (Tbu & ~Tcu)]
13. ~Va
11,12

14. (Pba & Cca) - ~Va

1. Ox(Lex - ~Lxx)
. Ux[Lxx — (Tx OVx)]
3. Ox(Vx - ~Lcx)

O Ox[(Vx OLxx) - (~Tx - ~Lcx)]

4. ~Ux[(Vx OLxx) - (~Tx - ~Lcx)]
5. [(K~[(Vx OLxx) - (~Tx - ~Lcx)]

~[(VaOLaa) - (~Ta —» ~Lca)]
~[~(Va ULaa) U(~Ta - ~Lca)]
(ValLaa) & ~(~Ta - ~Lca)
9. Va [lLaa

10. ~(~Ta - ~Lca)

1. ~(Ta U~Lca)

12. ~Ta & Lca

®© N

13. Lca
14. Lca - ~Laa
15. ~Laa
16. Va - ~Lca
17. ~Va
18. ~Va - Laa
19. Laa
20. P & ~P

21. P & ~P

22. Ox[(Vx OLxx) - (~Tx - ~Lcx)]

CE2
MT

CP 3-13

PR
PR
PR

PA-RAA
Q4

PA-EI 5
Impl 6
DeM
CE8
CES8
Impl 10
DeM 11
CE 12
Ul'l

MP 13,14
UI3

MT 13,16
Impl 9
MP 17,18
IR 15,19

EI 6-20

RAA 4-21



