Data Forwarding in Scalable Shared-Memory Multiprocessors 1

D. A. Koufaty, X. Chen, D. K. Poulsen2and J. Torrellas

Center for Supercomputing Research and Development University of Illinois at Urbana-Champaign, IL 61801 koufaty,xchen,poulsen,torrella@csrd.uiuc.edu

Abstract

Scalable shared-memory multiprocessorsare oftensloweddown by long-latency memory accesses. One way to cope with this problem is to use data forwarding to overlap memory accesseswith computation. With data forwarding, when a processor produces a datum, in addition to updating its cache, it sends a copy of the datum to the caches of the processors that the compiler identi�ed as consumers of it. As a result, when the consumer processors access the datum, they �nd it in their caches.

This paper addressestwo main issues. First, it presents a framework for a compiler algorithm for forwarding. Second, using addresstraces, it evaluatesthe performance impact of different levels of support for forwarding. Our simulations of a 32-processor machine show that, on average, a slightly-optimistic support for forwarding speeds up �ve applications by 50% for large caches and 30% for small caches. For large caches, most read sharing misses can be eliminated, while for small caches, forwarding rarely increases the number of con�ict misses. Overall, support for forwarding in shared-memory multiprocessors promises to deliver good application speedups.

1 Introduction

Scalable shared-memory multiprocessors are often slowed down by long-latency memory accesses. To cope with this problem, techniques that reduce the latency of memory accesses like sophisticated cache designs or locality optimizations have been used. However, while these techniques indeed reduce average latencies signi�cantly, they tend to handle sharing-induced misses poorly.

To deal with this last situation, other techniques that overlap memory accesses with computation or other memory accesses are often necessary. These techniques include multithreading [2], relaxed memory consistency models [1, 6], data prefetching [11] and data forwarding [16]. In both prefetching and forwarding, the data is moved close to the consumer processor before it is actually needed. Therefore, when the processor �nally accesses the data, it can do so with low latency. In data prefetching, the processor that is going to consume the data requests it in advance; in data forwarding, when a processor produces the data, in addition to updating its cache, it sends a copy of it to the processors that will consume it.

1This work was supported in part by the National Science Foundation under grants NSF Young Investigator Award MIP 94-57436 and MIP 93- 08098; by NASA Contract No. NAG-1-613; and by a grant from Intel Corporation.

2Now at Kuck and Associates, Inc., Champaign IL 61820, poulsen@kai.com.

Data forwarding is different from an update cache coherence protocol. In an update protocol, when a processor writes, all current sharer processors are updated. In our design of data forwarding, instead, a forward updates a set of processors selected by the compiler. The updated processors may or may not be current sharers, and the rest of the current sharers are invalidated. Data forwarding, in fact, has much in common with prefetching. It can be thought of as producer-initiated prefetching. Data forwarding and prefetching are complementary techniques that can be combined. In this paper, however, we focus exclusively on data forwarding.

There is little previous work on data forwarding. Forwarding was added to the DASH architecture with the Deliver instruction [10]. This instruction sends the data to several clusters speci- �ed in the instruction with a bit vector. In addition, the directory is updated in parallel. Unfortunately, there is no performance evaluation of the deliver instruction. Poulsen and Yew [14, 16] studied data forwarding alone and in combination with data prefetching. They showed that large gains can be achieved with forwarding alone and in combination with prefetching. However, they only studied large caches, which tend to show the positive side of forwarding only. Furthermore, they only evaluated a simple strategy for forwarding.

In this paper, we present a framework for a compiler algorithm for forwarding. In addition, using address traces, we evaluate the performance impact of different levels of support for forwarding. We simulate a 32-processor scalable shared-memory multiprocessor. On average,a slightly-optimistic supportfor forwarding speedsup �ve Perfect Club codesby 50% for large cachesand 30% for small caches. For large caches, most sharing read misses can be eliminated, while for small caches, forwarding rarely increases the number of con�ict misses.

This paper is organized in four sections: Section 2 describes data forwarding; Section 3 presents the framework for a compiler algorithm; Section 4 describes the method used to evaluate the performance impact of data forwarding; and, �nally, Section 5 evaluates data forwarding.

2 Data Forwarding

Data forwarding is a technique that can be used in sharedmemory multiprocessors to hide the latency of inter-processor communication. In data forwarding, when a processor updates a word in its cache, it also propagates the update to the caches of all the processors that will use the word in the near future. Hopefully, when these consumer processorsread the word later on, they will �nd the updated data in their caches and, therefore, proceed without stalling.

Data forwarding can be integrated well with invalidation-based hardware cache coherence protocols. Indeed, the producer processor sends a message with the update and the list of processors to receive the forward to the directory that keeps the list of sharers of the word. The directory will update memory, send the update to the consumer processors, and mark the producer and the consumer processors as sharers. Furthermore, it will send invalidations to all the other processors that currently have the data and remove them

Proc 0 Proc 1 rd x wr x

rd x�

� True sharing miss With forwarding: Hit (a)

Proc 0 Proc 1 wr x

rd x�

� Cold miss With forwarding: Hit (b)

Proc 0 Proc 1 rd y wr x

rd y� rd x

� Hit With forwarding: Con�ict miss (c) Figure 1: Interaction of forwarding with the misses in single-word cache lines.

from the sharer list. When the caches of the consumer processors receive the update, they send an acknowledgement message to the producer processor to inform it of the completion of the transaction. Note, therefore, the difference between an update protocol and data forwarding: in an update protocol, all current sharers are updated; in data forwarding, a set of processors that may or may not be current sharers are updated and any current sharers not in this set are invalidated.

Data forwarding can be supportedef�ciently with single or multiple words per cacheline. Following Poulsen and Yew’s work[16], we support it with a Write-and-Forwardassemblyinstruction. This instruction is inserted by the compiler in lieu of an ordinary write instruction. It uses one more register than an ordinary write instruction: a mask register that contains the processors that should receive the update. This register is used implicitly by the instruction, and has to have as many bits as there are processors in the machine. A write-and-forward instruction does not stall the processor. If the write-and-forward access hits a line that is dirty in the producer’s cache, the whole cache line is forwarded to the directory-memory and the line is marked shared in the producer’s cache. Otherwise, if the access hits a shared line or misses in the producer’s cache, only the updated word is forwarded to the directory-memory. If the write-and-forward access missed in the producer’s cache, the directory-memory will send the complete memory line to the producer in addition to sending it to the necessary consumer processors. For every forward, an entry is allocated in the write buffer of the producer processor and kept until the acknowledgements from the consumers have been received. At that point, it can be retired. For this reason, the write buffer needs to be deeper than in non-forwarding systems.

The reason why the forward messages go �rst to the directory and then to the consumer processorsinstead of going directly to the latter is to prevent races in the cache coherence protocol. Indeed, with the two-hop schemedescribed, the order in which transactions to the same cacheline modify a given consumer cacheis thesame as the order in which they are serialized in the directory-memory. This is because two messages between the same source and destination nodes are kept in order by the network.

If, instead, the forwards were sent directly from producer to consumer cache without a mid-trip hop in the directory, races could occur. Indeed, suppose a one-hop scheme where the producer processor sends the updates directly to the consumers and sends a noti�cation message to the directory in parallel. For this case, imagine that a processor issues a write-and-forward to a line and a second processor issuesan ordinary write to the same line. Suppose that the directory-memory observes the resulting forward noti�cation message �rst and the invalidation operation corresponding to the write later. It is possible that, becauseof network traf�c delays, a third processor receives the messages in the wrong order: the invalidation �rst and the forward later. This situation would cause the consumer cache to wrongly store the forwarded data.

Still, there are ways to support this one-hop protocol without races. One such way is to prevent the forwarded data from immediately modifying the cache of the consumer processor. Instead, when the data arrives at the consumer node, it is deposited in a Receive buffer. The receive buffer can hold several cache lines. When a processor misses in the cache, it always checks the receive buffer to see if the data has been forwarded but not yet copied into the cache. If so, the line is read but not copied into the cache. A forwarded line in the receive buffer will be copied into the cache or discarded only when the consumer processor receives, from the directory-memory, a Commit message corresponding to that forward. The directory-memory sends a commit message to all the consumers when it receives the forward noti�cation messagecoming from the producer processor. Overall, given the complexity of this aggressive scheme and the fact that consumers are unlikely to notice much of a difference whether the data is forwarded to them in one or two hops, we use the cheaper 2-hop forwarding algorithm.

As indicated before, in the 2-hop forwarding algorithm, the directory-memory serializes the state changes for a memory line. This means that, for example, if a forward reaches a directory and the line that it wants is at that time changing states, the directory can bouncethe forward. In this case, the originating processor will be forced to retry the transaction. A similar approach is used in the transactions of the DASH cache coherence protocol [10].

Even if, in the end, the forward instruction safely deposits the data in the cache of the consumer processors, three problems may occur. First, a consumer processor may request the data before it arrives from the forwarding processor. In this case, the consumer will have to stall until the data arrives and, therefore, only part of the data transfer latency will be hidden. A second problem occurs when the data arrives and is displaced from the consumer cache by other data before it is used. To avoid this situation, the compiler should not replace a write by a write-and-forward instruction if the consumer processor is likely to access much data between the reception and the use of the forwarded line. Finally, the forwarded data may displace useful data from the consumer cache. This can create an additional miss that brings the original data backinto the cacheand displacesthe forwarded data. To avoid this problem, the compiler could identify the con�ict and disable the forward. Alternatively, the compiler can reduce the likelihood of this problem by only forwarding data that will be used by the consumers soon. We will evaluate this idea in Section 5.

Overall, we see that forwarding can interact with the miss rate of an application in several ways. In the more intuitive case of single-word cache lines, forwarding can eliminate true sharing and cold misses and induce con�ict misses. These cases are illustrated in Figure 1. In the �gure, words x and y belong to two cache lines that con�ict in the cache. The �gure shows how forwarding can remove a true sharing miss (Chart (a)) and a cold miss (Chart (b)), and induce a con�ict miss (Chart (c)). For multiple-word cache lines, there are several positive and negative effects.

2.1 Optimizations

The base forwarding scheme described so far can be improved in several ways. In this section, we describe some optimizations, although we will not support them in the evaluation section. Combining. Obviously, if a processor writes the same word several times in a row before the word is neededby some other processor, only the last write will be forwarded. An extension to this is to combine several forward messages into one if they are induced by the same processorupdatingdifferent words in the same cacheline.

Table 1: Comparing forwarding to software-based prefetching. Issue Comparison

Effectiveness Prefetching targets all misses: cold, con�ict, and coherence. Forwarding can only target coherence and some classes of cold misses. However, for these misses, forwarding can outperform prefetching.

Compiler SupportForwarding requires more sophisticated compiler support.

Hardware Support Both strategies require a comparable amount of hardware support.

Overhead Both strategies have a comparable instruction overhead and may cause cache con�icts.

This will reduce network traf�c. Such combining can be initiated either by the compiler or by the hardware. In the former case, the compiler detects a group of write-and-forwards to different words of the same line that would be issued close in time. Then, the compiler replaces all of them except the last one by regular writes. Of course, the compiler should do this only if all the updates are still likely to arrive at the consumer caches on time. Alternatively, the hardware can perform combining if the producer buffers each forward for a few cycles before sending it. If, in the meantime, the processor generates another forward to the same line, the �rst one is discarded. This approach is used by Glasco et al. [7] in update protocols.

Forwarding to the secondary cache only. If the primary cache is not big enough to hold the working set plus the forwarded data, forwards may be sent to the secondary cache only. The system can be designed such that, if the primary cache of the consumer processor had an old copy of the data, it gets automatically updated when the forward is received. With this approach, we reduce con�ict misses in small primary caches while bringing the data close to the consumer processor.

Forwarding to memory. In some cases, the compiler fails to predict which processors will consume the data. This may occur, for instance, when the datais consumedin adynamically-scheduled parallel loop. In this case, we can forward the data to memory. As a result, the consumer processor can later get the data from memory instead of having to go all the way to the producer processor. Separate forwarding instruction. The write-and-forward instruction as de�ned restricts data forwarding to happen when the write takes place. To deal with the cases where the forward should be delayedbut the write should not, a special forward-only instruction can be used. An example of such instruction is the DASH deliver instruction [10]. These forward-only instructions can then be software-pipelined like it is done with prefetches [12]. Software-Based Prefetching. Forwarding is less appropriate when the consumer is unknown or when the consumer will not use the data until much later. In these cases, we can use prefetching. One hybrid forwarding-prefetching scheme has been studied by Poulsen and Yew [14]. To see the relationship between forwarding and prefetching, we �nish this section with a comparison between the two schemes.

2.2 Comparison to Software-Based Prefetch- ing Data forwarding and data prefetching can be compared in terms of effectiveness, complexity of the compiler and hardware support required, and overhead involved. Starting with effectiveness, we note that prefetching can eliminate anykind of read misses, namely cold, con�ict or coherence misses. Forwarding, on the other hand, can only eliminate coherence misses and the related case of cold misses on data produced by another processor.

For the misses that forwarding can handle, however, forwarding can be more effective than prefetching. There are three reasons for this. Firstly, forwarding delivers the data to the consumer assoon as it is produced. Secondly, the data is transferred with small latency, namely with a processor to memory and a memory to processor hop. Finally, a producer can forward the same data to several consumerswith a single instruction. With prefetching, none of this is true. First, the prefetch rarely reaches the producer right at the time when the data is produced. Furthermore, prefetch transactions generally have a higher latency than forwarding transactions. This is because they involve three steps: from consumer to directory to �nd out the location of the data, from directory to producer, and from producer to consumer2. Finally, if several consumers want the data, all of them have to execute prefetch instructions. We note in passing that forwarding also has the counterpart to prefetching in exclusive mode [11]. In this case, the producer sends the data in exclusive mode and invalidates itself.

The compiler support required for data forwarding is more sophisticated than for prefetching. Indeed, if a processor issues prefetchesto eliminate con�ict missesonly, then the compiler analysis can focus exclusively on that processor’s code. Furthermore, while in both prefetching for coherencemisses and forwarding the compiler needs to analyze the code executed by different processors, prefetching requires a simpler analysis. Indeed, for prefetching, the consumer processor does not need to know the identity of the producer processor, while for forwarding the producer processor needs to know the identities of the consumer processors.

Both techniques require roughly comparable hardware support. A popular implementation of prefetching requires a prefetch instruction that loads data without blocking and takes no exceptions, lock-up free caches to handle multiple outstanding prefetches, and a buffer that keeps an entry for each pending prefetch until the prefetch transaction is completed. Forwarding, on the other hand, requires a write-and-forward instruction that writes the cache through, lock-up free caches, and a deeper write buffer that keeps an entry for each pending forward until the forward transaction is completed.

Finally, both techniques have comparable amounts of overhead in the form of extra instructions executed. These instructions are necessary to compute the destination processor in forwarding and the address of the data in prefetching. Note, however, that in forwarding we can send data to several consumers with one single instruction, while in prefetching the same behavior would require instructions in all consumers. Similarly, both schemes can cause cache con�icts by bringing too much data to the consumer cache before it is actually used. This problem is less acute in prefetching because the compiler can control the time when the prefetch is issued. In the basic form of forwarding, however, the forward is always issued when the data is written.

The previous discussion is summarized in Table 1. Overall, while the compiler support required for forwarding is more complicated, forwarding can be more effective in coping with coherence misses. This suggests that both techniques should be combined. In this paper, however, we focus on data forwarding only.

2It is possible, however, to modify the prefetch instruction to take the processor number as an argument and, therefore, send the request directly to the producer. In this case, prefetching the data would involve only two hops. This, however, would create races as indicated in our discussion on forwarding unless expensive hardware changes are made.

3 A Framework for Forwarding

After the previous description of data forwarding, we now describe a framework for a compiler algorithm to insert data forwarding instructions in the code. We focus on code that exploits looplevel parallelism with doall constructs. Therefore, we will forward from doall or serial sections to other doall or serial sections. In our analysis, we focus only on array accessesthat are indexed by af�ne functions of the loop indices. Even though this limitation is not a requirement of data forwarding, these functions are usually the only ones that can be handled well by current compiler technology. We considerthree static schedulingpolicies for parallel loop iterations: round-robin, chunk, and block scheduling(Section 3.1). We do not consider dynamic scheduling becauseit is impossible to determine the mapping between processors and iterations at compile time. We divide the analysis in two parts. In the �rst part, described in Section 3.1, we identify the producer write and consumer read pairs and compute the forwarding expression. In the second part, described in Section 3.2, we prune some of these forwards to avoid cache pollution. We consider each part in turn.

3.1 Computing the Forwarding Expression The �rst part of the framework for data forwarding is to identify the producer write and consumer read pairs and compute the forwarding expression. Clearly, in the presence of procedure calls and aliasing, the compiler analysis can be complex. Such analysis needsto be handledby data dependencealgorithms between loops. Discussion of data dependencealgorithms [3] is beyond the scope of this paper. Instead, we will assume that we have already identi�ed the producer and consumer loops. We now have to compute the forwarding expression in the producer loop. In the following, we will proceedwith anexampleof how to computethe forwarding expression. For simplicity, the example will use accessesto unidimensional arrays; the expressions for multidimensional arrays can be derived similarly.

Considerthe producerandconsumerdoall loopsof Figure 2. We proceed in three steps. First, we determine, for each iteration in the producer loop, what iteration in the consumer loop consumes its data. Then, we determine, for each iteration in the consumer loop, what processor executes it. With these two expressions, we know the consumer processor for each iteration in the producer loop and therefore can generate the forwarding expression. Finally, we need to incorporate the consumer loop bounds. DOALL I = 3, 16 A(2I+1) = ...

ENDDOALL

DOALL I = 0, 9 ... = A(I+2) ENDDOALL

Figure 2: Simple producer and consumer doall loops.

If we denote the producer and consumer loop indices by I P and I^C respectively the producer and consumer iterations that access the same array entry are related by. 2I^P + 1 = I^C + 2 or I^C = 2I^P − ∞ (1)

where, from the loop bounds: 3 ≤ I^P ≤ ∞ ̸⊣\⌈ ′ ≤ I^C ≤ ∃ (2) Equation (1) means that the array element produced by iteration I^P in the producer loop will be consumed by iteration 2I^P − ∞ ⟩\ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ↕≀≀√↙ T≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⊒⟨⟩⌋⟨ √∇≀⌋⌉∫∫≀∇ ⌉§⌉⌋⊓⊔⌉∫ ⌉⊣⌋⟨ ⟩⊔⌉∇⊣⊔⟩≀\ ⟩\ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ↕≀≀√⇔ ⊒⌉ \⌉⌉⌈ ⊔≀ ‖\≀⊒ ⊔⟨⌉ ∫⌋⟨⌉⌈⊓↕⟩\} √≀↕⟩⌋† ⊓∫⌉⌈↙ L⌉⊔

K be the number of iterations in the consumer loop P the number of processors and P (i) the processor executing iteration i▷ We assume that the loop index is normalized to start at 0 and has step 1 ↼if the loop index is not normalized we subtract its lower bound to i and divide by its stride before applying the formulas below↽▷ We also assume that processor numbers start at 0▷ The expressions of the processors executing the consumer loop iterations for different scheduling policies are. 1▷ RoundRobin Scheduling↼Figure 3↼a↽↽. P (i) = i mod P 2▷ Chunk Scheduling ↼Figure 3↼b↽↽▷ Each processor gets a contiguous chunk of iterations while distributing the itera tions as evenly as possible▷ If q and r are the quotient and the remainder respectively of K divided by P we have.

P (i) = ⌊ i ⌈^K_P ⌉ ⌋ ]~ r = 0 or i < r(q + 1) ⌊ i − r ⌊^K_P ⌋ ⌋ }[~√]√~ / ⌈}^⌋ ⋃^[~^⌈]{~ {⨆]~√~ \{^}}/ ⋂[]√ ]√ ⌈]⌋~ ^[{⌋ √^[~^⌈\ ]{~ ~^~√ [∐/ [~{ [~ {⌉^~√ }~ ]~√∐]}{√ ]√ {} ∐ ⌉⌈\ ]√⌈~ }~ [~ {⌉^~√ }~ √√}^~√√}√√/ ~ √ } ⟩⌈⌈ √ [~ ⟩√√ √√}^~√√}√√/ ⋂[]√ √√}^^~√ ∐ √]⌉√⌈~√ ~√√~√√]}{ P (i) = ⌊ i ⌈^K_P ⌉ ⌋

∮{ }√ ~√~√]⌉~{√/~ √~ ^⌈}^⌋ √^[~^⌈]{~/ ∮~/ ~}√ []√ ~∐⌉√⌈~ [~√~ K = 10 we use 4 processors, we have:

P (i) = ⌊ i 3 ⌋ ⋂[~√~~}√~/ ~√}⌉ ⟩√∐]}{ {}/ ∐{ ∐√√∐ ~⌈~⌉~{ √√}^^~^ ]{ ]\ ~√∐]}{ I^P of the producer loop will be consumed by processor ⌊ ∈^{IP} �13 ⌋ ⟩\ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ↕≀≀√↙ T⟨⌉∇⌉{≀∇⌉⇔ ⟩\ F⟩}⊓∇⌉ ∈⇔ ⊒⌉ ⊒⟩↕↕ ∇⌉√↕⊣⌋⌉ A(2I + 1) by F W (A(2I + 1), (2I − ∞)/3), where F W is a writeandforward macro that takes as arguments the address to be written to and the IDs of the processors that will receive the forwards▷

Figure 3. Scheduling algorithms for 10 iterations executed by 4 processors▷ If we simply placed the writeandforward as it is however we would be sending several unnecessary forwards▷ This is because some of the elements produced are not consumed by any iteration in the consumer loop▷ Therefore to eliminate useless forwards we need to examine the bounds of the consumer loop and make sure that all the forwarded data is consumed▷ From Equations ↼1↽ and ↼2↽ we have. 0 ≤ ∈I^P − ∞ ≤ ∃ ≀∇ ∞/2 ≤ I^P ≤ ▽ L≀≀‖⟩\} ⊣⊔ ⊔⟨⌉ ∫⌉⌋≀\⌈ ⌉§√∇⌉∫∫⟩≀\⇔ ⟩⊔ ⟩∫ ⌋↕⌉⊣∇ ⊔⟨⊣⊔ ⊔⟨⌉ ↕⌉{⊔⇕≀∫⊔ ⟩\↖ ⌉∐⊓⊣↕⟩⊔† ⟩∫ ⊣↕⊒⊣†∫ ∫⊣⊔⟩∫⊘⌉⌈↙ T⟨⌉ ∇⟩}⟨⊔⇕≀∫⊔ ≀\⌉ ⟩∫ \≀⊔↙ T⟨⌉∇⌉{≀∇⌉⇔ ⟩⊔ \⌉⌉⌈∫ ⊔≀ ⌊⌉ ⌉\{≀∇⌋⌉⌈ ⊒⟩⊔⟨ ⊣\ ⟩{ ∫⊔⊣⊔⌉⇕⌉\⊔ ⌉\⌋↕≀∫⟩\} ⊔⟨⌉ {≀∇⊒⊣∇⌈↙ T⟨⌉ ∇⌉∫⊓↕⊔⟩\} ⌋≀⌈⌉ ⟩∫ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ △↙ T≀ ⌉↕⟩⇕⟩\⊣⊔⌉ ⊔⟨⌉ ⟩{ ∫⊔⊣⊔⌉↖ ⇕⌉\⊔⇔ ⊒⌉ ⌋≀⊓↕⌈ ∫√↕⟩⊔ ⊔⟨⌉ ↕≀≀√↙

DOALL I ℑ ∋⇔ ∞ IF ⇐I ⊤ ▽⇒ THEN A⇐∈I⇓∞⇒ ℑ ↙↙↙↙ ELSE FW⇐A⇐∈I⇓∞⇒⇔⇐∈I↖∞⇒∝∋⇒ ℑ ↙↙↙ ENDDOALL DOALL I ℑ ′⇔ ∃ ↙↙↙ ℑ A⇐I⇓∈⇒ ENDDOALL F⟩}⊓∇⌉ △¬ R⌉∫⊓↕⊔⟩\} ⌋≀⌈⌉↙ T⟨⌉ ⊣∇}⊓⇕⌉\⊔∫ ≀{ ⊔⟨⌉ ⊒∇⟩⊔⌉↖⊣\⌈↖ {≀∇⊒⊣∇⌈ ⇕⊣⌋∇≀ ⊣∇⌉ ⊔⟨⌉ ↕≀⌋⊣⊔⟩≀\ ⊔≀ ⌊⌉ ⊒∇⟩⊔⊔⌉\ ⊔≀ ⊣\⌈ ⊔⟨⌉ ID∫ ≀{ ⊔⟨⌉ √∇≀⌋⌉∫∫≀∇∫ ⊔⟨⊣⊔ ⊒⟩↕↕ ∇⌉⌋⌉⟩⊑⌉ ⊔⟨⌉ {≀∇⊒⊣∇⌈∫↙ ∋↙∞↙∞ E§⊣⇕√↕⌉∫ ≀{ F≀∇⊒⊣∇⌈⟩\} E§√∇⌉∫∫⟩≀\∫ B⌉{≀∇⌉ ⊘\⟩∫⟨⟩\} ⊔⟨⟩∫ ∫⌉⌋⊔⟩≀\⇔ ⊒⌉ ∫⟨≀⊒ ⊔⊒≀ ⌉§⊣⇕√↕⌉∫ ≀{ ⊔⟨⌉ ∇⌉∫⊓↕⊔↖ ⟩\} {≀∇⊒⊣∇⌈⟩\} ⌉§√∇⌉∫∫⟩≀\∫ {≀∇ ↕≀≀√∫ ⟩\ ⟨⊣\⌈↖√⊣∇⊣↕↕⌉↕⟩‡⌉⌈ ⊑⌉∇∫⟩≀\∫ ≀{ ⊔⟨⌉ P⌉∇{⌉⌋⊔ C↕⊓⌊ ⌋≀⌈⌉∫ ∪△⇔ ▽⊎↙ T⟨⌉ ⌉§⊣⇕√↕⌉∫ ∫⟨≀⊒ ⊣ {≀∇⊒⊣∇⌈ {∇≀⇕ ⊣ ∫⌉∇⟩⊣↕ ⊔≀ ⊣ √⊣∇⊣↕↕⌉↕ ∫⌉⌋⊔⟩≀\⇔ ⊣\⌈ ⊣ {≀∇⊒⊣∇⌈ ⌊⌉⊔⊒⌉⌉\ ⊔⊒≀ √⊣∇⊣↕↕⌉↕ ∫⌉⌋⊔⟩≀\∫↙ T⟨⌉† ∇⌉{⌉∇ ⊔≀ ⊣ ⇕⊣⌋⟨⟩\⌉ ⊒⟩⊔⟨ ∋∈ √∇≀⌋⌉∫∫≀∇∫↙ F≀∇⊒⊣∇⌈ {∇≀⇕ S⌉∇⟩⊣↕ ⊔≀ P⊣∇⊣↕↕⌉↕ S⌉⌋⊔⟩≀\↙ O\⌉ ⟩⇕√≀∇⊔⊣\⊔ √⊣∇↖ ⊣↕↕⌉↕ ↕≀≀√ ⟩\ QCD ∪▽⊎ ⌋≀\∫⊓⇕⌉∫ ⌈⊣⊔⊣ √∇≀⌈⊓⌋⌉⌈ ⟩\ ⊣ ∫⌉∇⟩⊣↕ ∫⌉⌋⊔⟩≀\↙ T⟨⌉ ∫⌉∇⟩⊣↕ ∫⌉⌋⊔⟩≀\ ⊣\⌈ ⊔⟨⌉ ↕≀≀√ ⊣∇⌉ ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ▽↖⇐⊣⇒↙ C≀\∫⊔⊣\⊔ √∇≀√⊣}⊣⊔⟩≀\ ⟩∫ ⊓∫⌉⌈ ⊔≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⊣↕↕ ⊔⟨⌉ ⊑⊣↕⊓⌉∫ ⊔⟨⊣⊔ ⊣√√⌉⊣∇ ⟩\ ⊔⟨⌉ ↕≀≀√ ⌊≀⊓\⌈∫↙ U∫⟩\} ≀⊓∇ ⊣√√∇≀⊣⌋⟨ {∇≀⇕ S⌉⌋⊔⟩≀\ ∋↙∞ ⊣\⌈ ⌉§⊔⌉\⌈⟩\} ⊔⟨⌉ {≀∇⇕⊓↕⊣∫ ⊔≀ ∫⊓√√≀∇⊔ ⊔⊒≀ ⟩\⌈⌉§ ⊑⊣∇⟩⊣⌊↕⌉∫ I^P , J^P and I^C , K^C we produce the code in Figure 5↼b↽▷ Note that in Figure 5↼b↽ the expressions in the array subscripts and the numerator of the expressions to be loaded in the mask register are very similar▷ Therefore to set up the mask register we only need the following three assembly instructions. a subtraction by one a division and a shift that at the same time loads the mask register▷ C producer loop. it is αlling an array with 0φs C except that for every group of 18 elements C location 1 9 and 17 are set to 1 DO I / 0 1023 DO J / 1 17 8 U1↼18⇀I⇁J↽ / 1▷0 ENDDO DO J / 18⇀I⇁2 18⇀I⇁8 U1↼J↽ / 0▷0 ENDDO DO J / 18⇀I⇁10 18⇀I⇁16 U1↼J↽ / 0▷0 ENDDO U1↼18⇀I⇁18↽ / 0▷0 ENDDO C consumer loop. each consumer is consuming chunks C of 72 elements DOALL I / 0 255 DO K / 0 71 ▷▷▷ / U1↼72⇀I⇁K⇁1↽ ENDDO ENDDOALL ↼a↽

C modiαed producer DO I / 0 1023 DO J / 1 17 8 FW↼U1↼18⇀I⇁J↽ ⌊^{∞∀∗I}+^{J−∞}_{∈∗∀} ⌋⇒ ℑ ∞↙′ ENDDO DO J ℑ ∞∀⇑I⇓∈⇔ ∞∀⇑I⇓∀ FW⇐U∞⇐J⇒⇔ ⌊J−∞∈∗∀ ⌋⇒ ℑ ′↙′ ENDDO DO J ℑ ∞∀⇑I⇓∞′⇔ ∞∀⇑I⇓∞ FW⇐U∞⇐J⇒⇔ ⌊J−∞∈∗∀ ⌋⇒ ℑ ′↙′ ENDDO FW⇐U∞⇐∞∀⇑I⇓∞∀⇒⇔ ⌊∞∀∗I+18−∞ ∈∗∀ ⌋⇒ ℑ ′↙′ ENDDO

⇐⌊⇒

F⟩}⊓∇⌉ ▽¬ E§⊣⇕√↕⌉ ≀{ {≀∇⊒⊣∇⌈⟩\} {∇≀⇕ ∫⌉∇⟩⊣↕ ⊔≀ √⊣∇⊣↕↕⌉↕ ∫⌉⌋⊔⟩≀\↙ C≀⌈⌉ ⇐⊣⇒ ⟩∫ ⊔⟨⌉ ≀↕⌈ ⌋≀⌈⌉⇔ ⊒⟨⟩↕⌉ ⌋≀⌈⌉ ⇐⌊⇒ ⟩∫ ⊔⟨⌉ ⟩\∫⊔∇⊓⇕⌉\⊔⌉⌈ ⌋≀⌈⌉ {≀∇ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇↙

F≀∇⊒⊣∇⌈ {∇≀⇕ P⊣∇⊣↕↕⌉↕ ⊔≀ P⊣∇⊣↕↕⌉↕ S⌉⌋⊔⟩≀\↙ T⟨⟩∫ ⌋≀⇕⇕≀\ ⌋⊣∫⌉ ⟩∫ ⟩↕↕⊓∫⊔∇⊣⊔⌉⌈ ⌊† ⊔⊒≀ √⊣∇⊣↕↕⌉↕ ↕≀≀√∫ {∇≀⇕ QCD ∫⟨≀⊒\ ⟩\ F⟩}⊓∇⌉ ↖̸ ⇐⊣⇒↙ T⟨⟩∫ ⊔⟩⇕⌉⇔ ⊒⟨⌉\ ⊒⌉ ⊣√√↕† ≀⊓∇ ⊣\⊣↕†∫⟩∫⇔ ⊒⌉ ⟨⊣⊑⌉ ⊔≀ ⟩\∫⌉∇⊔ ⊣ ⌊∇⊣\⌋⟨ ⇐F⟩}⊓∇⌉ ↖̸⇐⌊⇒⇒↙ I\ ⊔⟨⟩∫ ⌋⊣∫⌉⇔ △↖▽ ⊣∫∫⌉⇕⌊↕† ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⊣∇⌉ ∇⌉∐⊓⟩∇⌉⌈¬ ∈↖∋ {≀∇ ⊔⟨⌉ mod test and branch plus two for the division and shift and load to the mask register▷ Overall each forwarding expression requires a few ↼15↽ assem bly instructions▷ The real overhead however is smaller because the mask register can often be loaded outside the loop and reused in several forwards▷ In general the complexity of the forwarding expressions in these examples is representative of most loops in the Perfect Club codes▷ Note however that the forwarding analy sis needs to be integrated with other compiler passes that perform induction variable elimination constant propagation and range and symbolic analysis▷

C producer. each processor produces 8 chunks C of 72 consecutive elements DOALLI /0 255 DO J / 72⇀I ⇁ 1 72⇀I⇁72 U1↼J↽ / ▷▷▷ ENDDO ENDDOALL C consumer. only half of the processors have work▷ C Each processor reads 16 groups of elements from C a 1152element long subarray DOALLI /0 15 DO J / 0 15 DO K /54 71 ▷▷▷ / U1↼72⇀16⇀I⇁72⇀J⇁K↽ ENDDO ENDDO ENDDOALL ↼a↽

C modiαed producer DOALL I / 0 255 DO J / 72⇀I ⇁ 1 72⇀I⇁72 IF↼J mod 72 ≥ ▽△⇒ THEN FW⇐U∞⇐J⇒⇔ ⌊ J72∗∞ ̸⌋⇒ ℑ ↙↙↙ ELSE U∞⇐J⇒ ℑ ↙↙↙ ENDIF ENDDO ENDDOALL

⇐⌊⇒

F⟩}⊓∇⌉ ¬̸ E§⊣⇕√↕⌉ ≀{ {≀∇⊒⊣∇⌈⟩\} {∇≀⇕ √⊣∇⊣↕↕⌉↕ ⊔≀ √⊣∇⊣↕↕⌉↕ ∫⌉⌋⊔⟩≀\↙ C≀⌈⌉ ⇐⊣⇒ ⟩∫ ⊔⟨⌉ ≀↕⌈ ⌋≀⌈⌉⇔ ⊒⟨⟩↕⌉ ⌋≀⌈⌉ ⇐⌊⇒ ⟩∫ ⊔⟨⌉ ⟩\∫⊔∇⊓⇕⌉\⊔⌉⌈ ⌋≀⌈⌉ {≀∇ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇↙

∋↙∈ P∇⊓\⟩\} F≀∇⊒⊣∇⌈∫

I{ ⊒⌉ {≀∇⊒⊣∇⌈⌉⌈ ⊣↕↕ ⊔⟨⌉ ⌈⊣⊔⊣ ⊔⟨⊣⊔ ⌋⊣\ ⌊⌉ {≀∇⊒⊣∇⌈⌉⌈⇔ ⊒⌉ ⇕⟩}⟨⊔ ⌋⊣⊓∫⌉ ⌋≀\⊙⟩⌋⊔∫ ⟩\ ⊔⟨⌉ ⌋⊣⌋⟨⌉∫ ≀{ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ √∇≀⌋⌉∫∫≀∇∫ ⊣\⌈ ⌈⌉}∇⊣⌈⌉ ≀⊑⌉∇⊣↕↕ √⌉∇{≀∇⇕⊣\⌋⌉↙ F≀∇ ⊔⟨⟩∫ ∇⌉⊣∫≀\⇔ ⟩\ ⊔⟨⌉ ∫⌉⌋≀\⌈ √⊣∇⊔ ≀{ ≀⊓∇ {∇⊣⇕⌉⊒≀∇‖⇔ ⊒⌉ ∫⌉↕⌉⌋⊔⟩⊑⌉↕† √∇⊓\⌉ ∫≀⇕⌉ ≀{ ⊔⟨⌉ {≀∇⊒⊣∇⌈∫ ⟩⌈⌉\⊔⟩⊘⌉⌈ ⟩\ ⊔⟨⌉ ⊘∇∫⊔ √⊣∇⊔ ⟩{ ⊒⌉ ∫⊓∫√⌉⌋⊔ ⊔⟨⊣⊔ ⊔⟨⌉† ⌋⊣\ ⌋⊣⊓∫⌉ ⌋≀\⊙⟩⌋⊔∫↙ T≀ ⌈⌉⌋⟩⌈⌉ ⊒⟨⌉⊔⟨⌉∇ ≀∇ \≀⊔ ⊔≀ √∇⊓\⌉ ⊣ {≀∇⊒⊣∇⌈⇔ ⊒⌉ \⌉⌉⌈ ⊔≀ ⌉∫⊔⟩⇕⊣⊔⌉ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⌈⟩{{⌉∇⌉\⊔ ⌋⊣⌋⟨⌉ ↕⟩\⌉∫ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ √∇≀⌋⌉∫∫≀∇ ⊒⟩↕↕ \⌉⌉⌈ ⟩\ ⟩⊔∫ ⌋⊣⌋⟨⌉ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⊣∇∇⟩⊑⊣↕ ⊣\⌈ ⊔⟨⌉ ⊓∫⌉ ≀{ ⊔⟨⌉ {≀∇⊒⊣∇⌈⌉⌈ ⌈⊣⊔⊓⇕↙ T⟨⟩∫ ⊑⊣↕⊓⌉ ⌋⊣\ ⌊⌉ ⌉∫⊔⟩⇕⊣⊔⌉⌈ ⌊† ⊓∫⟩\} ↕≀⌋⊣↕⟩⊔† ⊣\⊣↕†∫⟩∫ ⊣∫ ⟩\ ∪∃⇔ ∞⊎⇔ ⊒⟨⌉∇⌉ ∫√⊣⊔⟩⊣↕⇔ ⊔⌉⇕√≀∇⊣↕ ⊣\⌈ }∇≀⊓√ ↕≀⌋⊣↕⟩⊔† ⌋⊣∇∇⟩⌉⌈ ⌊† ↕≀≀√∫ ⊣∇⌉ ⟩⌈⌉\⊔⟩⊘⌉⌈↙ I{ ∫⊓⌋⟨ ⊑⊣↕⊓⌉ ⟩∫ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⊣ ⊔⟨∇⌉∫⟨≀↕⌈ ⊑⊣↕⊓⌉⇔ ⊔⟨⌉ {≀∇⊒⊣∇⌈ ⟩∫ √∇⊓\⌉⌈∅ ≀⊔⟨⌉∇⊒⟩∫⌉ ⊔⟨⌉ {≀∇⊒⊣∇⌈ ⟩∫ ↕⌉{⊔ ⟩\ ⊔⟨⌉ ⌋≀⌈⌉↙ I\ ⊣ {⊓↕↕† ⊣∫∫≀⌋⟩⊣⊔⟩⊑⌉ ⌋⊣⌋⟨⌉⇔ ∫⊓⌋⟨ ⊔⟨∇⌉∫⟨≀↕⌈ ⌋⊣\ ⌊⌉ ∫⌉⊔ ⊔≀ ⊔⟨⌉ ∫⟩‡⌉ ≀{ ⊔⟨⌉ ⌋⊣⌋⟨⌉↙ F≀∇ ⌈⟩∇⌉⌋⊔ ⇕⊣√√⌉⌈ ≀∇ ∫⌉⊔ ⊣∫∫≀⌋⟩⊣⊔⟩⊑⌉ ⌋⊣⌋⟨⌉∫⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⊒⌉ \⌉⌉⌈ ⊔≀ ∇⌉⌈⊓⌋⌉ ⊔⟨⌉ ⊔⟨∇⌉∫⟨≀↕⌈ ⊔≀ ⊣⌋⌋≀⊓\⊔ {≀∇ ⌋⊣⌋⟨⌉ ⌋≀\⊙⟩⌋⊔∫↙ M≀⊒∇† ⌉⊔ ⊣↕↙ ∪∞∈⊎ ∫⊓}}⌉∫⊔ ⊣ ⊔⟨∇⌉∫⟨≀↕⌈ ⊣√√∇≀§⟩⇕⊣⊔⌉↕† ⌉∐⊓⊣↕ ⊔≀ ∞∝∞⊔̸⟨ ≀{ ⊔⟨⌉ ∫⟩‡⌉ ≀{ ⊔⟨⌉ ⌋⊣⌋⟨⌉↙

F⟩}⊓∇⌉ ¬ C≀⇕√⊓⊔⟩\} ⊔⟨⌉ ⊣⇕≀⊓\⊔ ≀{ ⌈⊣⊔⊣ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ √∇≀⌋⌉∫∫≀∇ \⌉⌉⌈∫ ⊔≀ ‖⌉⌉√ ⟩\ ⟩⊔∫ ⌋⊣⌋⟨⌉↙

T≀ ⊓\⌈⌉∇∫⊔⊣\⌈ ≀⊓∇ ⊣√√∇≀⊣⌋⟨⇔ ⌋≀\∫⟩⌈⌉∇ ⊔⟨⌉ ⌉§⊣⇕√↕⌉ ⟩\ F⟩}⊓∇⌉ ↙ I\ ⊔⟨⌉ ⊘}⊓∇⌉⇔ √∇≀⌋⌉∫∫≀∇ P∞ ⊒∇⟩⊔⌉∫ ⊔≀ ⊑⊣∇⟩⊣⌊↕⌉ ⊣ ⊣⊔ √≀⟩\⊔ S∞ ⊣\⌈ √∇≀⌋⌉∫∫≀∇ P∈ ∇⌉⊣⌈∫ ⊔⟨⌉ ⌈⊣⊔⊣ ⊣⊔ S∈↙ T⟨⌉ ⊣⇕≀⊓\⊔ ≀{ ⌈⟩{{⌉∇⌉\⊔ ⌈⊣⊔⊣ ⊔⟨⊣⊔ √∇≀⌋⌉∫∫≀∇ P∈ ⊒⟩↕↕ \⌉⌉⌈ ⟩\ ⟩⊔∫ ⌋⊣⌋⟨⌉ ∫≀⇕⌉⊔⟩⇕⌉ ⌊⌉⊔⊒⌉⌉\ S∞ ⊣\⌈ S∈ ⟩∫ ⊔⟨⌉ ∫⊓⇕ ≀{ {≀⊓∇ ⌋≀⇕√≀\⌉\⊔∫¬ ∞↙ D⊣⊔⊣ ⊣⌋⌋⌉∫∫⌉⌈ ⌊† P∈ {∇≀⇕ ⊔⟨⌉ ⊔⟩⇕⌉ ⊔⟨⌉ {≀∇⊒⊣∇⌈ ⊣∇∇⟩⊑⌉∫ ⊓\⊔⟩↕ ⊔⟨⌉ ⌉\⌈ ≀{ ⊔⟨⌉ √⊣∇⊣↕↕⌉↕ ∫⌉⌋⊔⟩≀\ ⇐⊣∇⌉⊣ A⇒↙ T≀ ⌉∫⊔⟩⇕⊣⊔⌉ ⊔⟨⌉ ⊔⟩⇕⌉ ⊒⟨⌉\ ⊔⟨⌉ {≀∇⊒⊣∇⌈ ⊣∇∇⟩⊑⌉∫⇔ ⊒⌉ ⊣∫∫⊓⇕⌉ ⊔⟨⊣⊔ ↕≀≀√ ⟩⊔⌉∇⊣⊔⟩≀\∫ ⊣∇⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⟩\ ↕≀⌋‖∫⊔⌉√↙ F≀∇ ⌉§⊣⇕√↕⌉⇔ ⟩{ P∞ ⊒∇≀⊔⌉ ⊒⟨⟩↕⌉ ⌉§⌉⌋⊓⊔⟩\} ⟩⊔∫ ⊔⟨⟩∇⌈ ⟩⊔⌉∇⊣⊔⟩≀\⇔ ⊒⌉ ⊣∫∫⊓⇕⌉ ⊔⟨⊣⊔ P∈ ⊒⊣∫ ⊣↕∫≀ ⟩\ ⟩⊔∫ ⊔⟨⟩∇⌈ ⟩⊔⌉∇⊣⊔⟩≀\ ⊒⟨⌉\ ⟩⊔ ∇⌉⌋⌉⟩⊑⌉⌈ ⊔⟨⌉ ⌈⊣⊔⊣↙ ∈↙ D⊣⊔⊣ ⊣⌋⌋⌉∫∫⌉⌈ ⌊† P∈ ⌈⊓∇⟩\} ⊣\† ⌋≀⌈⌉ ⌉§⌉⌋⊓⊔⌉⌈ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⊔⊒≀ √⊣∇⊣↕↕⌉↕ ∫⌉⌋⊔⟩≀\∫ ⟩\⊑≀↕⊑⌉⌈ ⇐⊣∇⌉⊣ B⇒↙ ∋↙ D⊣⊔⊣ ⊣⌋⌋⌉∫∫⌉⌈ ⌊† P∈ ⟩\ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ↕≀≀√ ⌊⌉{≀∇⌉ ⊔⟨⌉ ⊓∫⌉ ≀{ ⊣ ⇐⊣∇⌉⊣ C⇒↙ △↙ D⊣⊔⊣ {≀∇⊒⊣∇⌈⌉⌈ ⊔≀ P∈ {≀∇ ∫⊔⊣⊔⌉⇕⌉\⊔∫ ⊣{⊔⌉∇ S∈ ⊔⟨⊣⊔ ⊣∇∇⟩⊑⌉∫

T⊣⌊↕⌉ ∈¬ A√√↕⟩⌋⊣⊔⟩≀\∫ ∫⊔⊓⌈⟩⌉⌈↙ A√√↕⟩⌋⊣⊔⟩≀\ W⟨⊣⊔ I⊔ D≀⌉∫ L⟩\⌉∫ ⇐T⟨≀⊓∫↙⇒ R⌉{∫↙ ⇐M⟩↕↕↙⇒ TRFD S≀↕⊑⌉∫ ∈↖⌉↕⌉⌋⊔∇≀\ ⟩\⊔⌉}∇⊣↕∫ ′↙∋ ∌↙ QCD S≀↕⊑⌉∫ ↕⊣⊔⊔⟩⌋⌉ }⊣⊓}⌉ √∇≀⌊↕⌉⇕∫ ∈↙ ̸∈▽↙′ DYFESM A\⊣↕†∫⟩∫ ≀{ ∫†⇕⇕⌉⊔∇⟩⌋ ⊣\⟩∫≀⊔∇≀√⟩⌋ ∫⊔∇⊓⌋⊔⊓∇⌉∫ ∀↙∈ ∋∋↙∞ FLO▽∈ A\⊣↕†∫⟩∫ ≀{ ∈↖D ⊔∇⊣\∫≀\⟩⌋ ⊣⟩∇⊙≀⊒ △↙′ ∈∃↙∋ ARC∈D S≀↕⊑⌉∫ ⊣ ∈↖D ⊙⊓⟩⌈ ⌈†\⊣⇕⟩⌋∫ √∇≀⌊↕⌉⇕ ▽↙▽ ∋∈↙∞

⌊⌉{≀∇⌉ S∈↙ T≀ ⌋≀⇕√⊓⊔⌉ ⊔⟨⌉ {≀∇⊒⊣∇⌈∫ ⊔≀ √∇⊓\⌉⇔ ⊒⌉ √∇≀⌋⌉⌉⌈ ⟩\ ⊔⊒≀ ∫⊔⌉√∫↙ F⟩∇∫⊔⇔ {≀∇ ⌉⊣⌋⟨ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈ √⊣⟩∇⇔ ⊒⌉ ⊣⌈⌈ ⊓√ ⌋≀⇕√≀\⌉\⊔∫ ∞ ⊔≀ ∋ ⊣⌊≀⊑⌉↙ T⟨⌉ ∇⌉∫⊓↕⊔⟩\} ⊑⊣↕⊓⌉ ⊒⌉ ⌋⊣↕↕ ⊔⟨⌉ ⌈⟩∫⊔⊣\⌋⌉ ⌊⌉⊔⊒⌉⌉\ √∇≀⌈⊓⌋⌉∇ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇↙ I{ ⊔⟨⌉ ⌈⟩∫⊔⊣\⌋⌉ ⟩∫ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⊔⟨∇⌉∫⟨≀↕⌈⇔ ⊒⌉ ⌈⟩∫⌋⊣∇⌈ ⊔⟨⌉ {≀∇⊒⊣∇⌈↙ I\ ⊔⟨⌉ ∫⌉⌋≀\⌈ ∫⊔⌉√⇔ {≀∇ ⌉⊣⌋⟨ ≀{ ⊔⟨⌉ ∇⌉⇕⊣⟩\⟩\} {≀∇⊒⊣∇⌈∫⇔ ⊒⌉ ⌉§⊣⇕⟩\⌉ ⟩⊔∫ ⌋≀\∫⊓⇕⌉∇ √≀⟩\⊔ S∈↙ W⌉ ⌋≀⇕√⊓⊔⌉ ⊔⟨⌉ ⊣⇕≀⊓\⊔ ≀{ ⌈⊣⊔⊣ ⌊⌉⟩\} {≀∇⊒⊣∇⌈⌉⌈ ⊔≀ ∫⊔⊣⊔⌉⇕⌉\⊔∫ ⊣{⊔⌉∇ S∈ ∫⊓⌋⟨ ⊔⟨⊣⊔ ⊔⟨⌉ ∫⊔⊣⊔⌉⇕⌉\⊔∫ ⊣∇⌉ ⊣⊔ ⊣ ⌈⟩∫⊔⊣\⌋⌉ ≀{ S∈ ↕⌉∫∫ ⊔⟨⊣\ ⊔⟨⌉ ⊔⟨∇⌉∫⟨≀↕⌈↙ C↕⌉⊣∇↕†⇔ ⊔⟨⟩∫ ⊣⇕≀⊓\⊔ ≀{ {≀∇⊒⊣∇⌈⌉⌈ ⌈⊣⊔⊣ ⟩∫ ⊣\ ⊓√√⌉∇ ⌊≀⊓\⌈ ≀{ ⊔⟨⌉ ⊑⊣↕⊓⌉ ≀{ ⌋≀⇕√≀\⌉\⊔ △ ⊣⌊≀⊑⌉↙ I{ ⊔⟨⟩∫ ⊑⊣↕⊓⌉ √↕⊓∫ ⌋≀⇕√≀\⌉\⊔∫ ∞ ⊔≀ ∋ ⊣⌊≀⊑⌉ ⌉§⌋⌉⌉⌈∫ ⊔⟨⌉ ⊔⟨∇⌉∫⟨≀↕⌈⇔ ⊔⟨⌉ {≀∇⊒⊣∇⌈ ⟩∫ ⌈⟩∫⌋⊣∇⌈⌉⌈ ⊔≀≀↙ T⟨⟩∫ ∫⌉⌋≀\⌈ ∫⊔⌉√ √∇≀⌋⌉⌉⌈∫ {∇≀⇕ ⊔⟨⌉ ⌊≀⊔⊔≀⇕ ≀{ ⊔⟨⌉ ⌋≀⌈⌉ ⊔≀ ⊔⟨⌉ ⊔≀√ ≀{ ⊔⟨⌉ ⌋≀⌈⌉↙ I\ ⊔⟨⟩∫ ⊒⊣†⇔ ⊒⟨⌉\ ⊒⌉ ⌈⟩∫⌋⊣∇⌈ ⊣ {≀∇⊒⊣∇⌈ ⊒⌉ ⌈≀ \≀⊔ ⟨⊣⊑⌉ ⊔≀ ∇⌉⌋≀⇕√⊓⊔⌉ √∇⌉⊑⟩≀⊓∫ ⌋≀⇕√⊓⊔⊣⊔⟩≀\∫↙

△ E§√⌉∇⟩⇕⌉\⊔⊣↕ M⌉⊔⟨≀⌈≀↕≀}†

A\† ⟩⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\ ≀{ ⊣\ ⊣↕}≀∇⟩⊔⟨⇕ {≀∇ ⌈⊣⊔⊣ {≀∇⊒⊣∇⌈⟩\} ∇⌉∐⊓⟩∇⌉∫ ⊣ ∫⟩}\⟩⊘⌋⊣\⊔ ⌉{{≀∇⊔ ⊔≀ ⟩⇕√↕⌉⇕⌉\⊔↙ I\⌈⌉⌉⌈⇔ ⊔⟨⌉ {≀∇⊒⊣∇⌈⟩\} ⊣\⊣↕†↖ ∫⟩∫ \⌉⌉⌈∫ ⊔≀ ⌊⌉ ⟩\⊔⌉}∇⊣⊔⌉⌈ ⊒⟩⊔⟨ ≀⊔⟨⌉∇ ⌋≀⇕√⟩↕⌉∇ √⊣∫∫⌉∫ ⊔⟨⊣⊔ √⌉∇{≀∇⇕ ⟩\⊔⌉∇√∇≀⌋⌉⌈⊓∇⊣↕ ⊣\⊣↕†∫⟩∫⇔ ⟩\⌈⊓⌋⊔⟩≀\ ⊑⊣∇⟩⊣⌊↕⌉ ⌉↕⟩⇕⟩\⊣⊔⟩≀\⇔ ⌋≀\∫⊔⊣\⊔ √∇≀√⊣}⊣⊔⟩≀\⇔ ⊣\⌈ ∇⊣\}⌉ ⊣\⌈ ∫†⇕⌊≀↕⟩⌋ ⊣\⊣↕†∫⟩∫↙ T⟨⟩∫ ⟩∫ \⌉⌋⌉∫∫⊣∇† ⌊⌉⌋⊣⊓∫⌉⇔ ⊔≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇↖⌋≀\∫⊓⇕⌉∇ √⊣⟩∇∫⇔ ⊒⌉ \⌉⌉⌈ √∇⌉↖ ⌋⟩∫⌉ ⟩\{≀∇⇕⊣⊔⟩≀\ ⊣⌊≀⊓⊔ ⊣↕⟩⊣∫⟩\}⇔ ↕≀≀√ ⌊≀⊓\⌈∫⇔ ⊣\⌈ ⌉§√∇⌉∫∫⟩≀\∫ ⟩\ ⊔⟨⌉ ⊣∇∇⊣† ⟩\⌈⟩⌋⌉∫↙ S⟩\⌋⌉ ⊒⌉ ⟨⊣⊑⌉ \≀⊔ †⌉⊔ ⊘\⟩∫⟨⌉⌈ ≀⊓∇ ⟩⇕√↕⌉⇕⌉\↖ ⊔⊣⊔⟩≀\⇔ ⊒⌉ ⊒⟩↕↕ ≀\↕† √⌉∇{≀∇⇕ ⊣\ ⊣√√∇≀§⟩⇕⊣⊔⌉ ⌉∫⊔⟩⇕⊣⊔⟩≀\ ≀{ ⊔⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ⟩⇕√⊣⌋⊔ ≀{ ⌈⊣⊔⊣ {≀∇⊒⊣∇⌈⟩\}↙ T⟨⟩∫ ⌉∫⊔⟩⇕⊣⊔⟩≀\ ⊒⟩↕↕ ⌊⌉ ⌊⊣∫⌉⌈ ≀\ ⊓∫⟩\} ⊔∇⊣⌋⌉↖⌊⊣∫⌉⌈ √∇≀⊘↕⟩\} ⟩\{≀∇⇕⊣⊔⟩≀\ ⊔⟨⊣⊔ ⌈⌉⊔⌉⌋⊔∫ ∫≀⇕⌉ ≀{ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇↖⌋≀\∫⊓⇕⌉∇ √⊣⟩∇∫↙ O⊓∇ ⌉⊑⊣↕⊓⊣⊔⟩≀\ √∇≀⌋⌉⌉⌈∫ ⟩\ ⊔⊒≀ √⊣∫∫⌉∫↙ I\ ⊣ ⊘∇∫⊔ ⌉§⌉⌋⊓⊔⟩≀\ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫⇔ ⊒⌉ ⌋≀↕↕⌉⌋⊔ ⌈⊣⊔⊣ ⊣⌊≀⊓⊔ ⊔⟨⌉ ∫⟨⊣∇⟩\} √⊣⊔⊔⌉∇\∫ √∇⌉∫⌉\⊔ ⟩\ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ B⊣∫⌉⌈ ≀\ ⊣ ⊔∇⊣⌋⌉⇔ ⊒⌉ ⇕⌉⊣∫⊓∇⌉ ⊒⟨⊣⊔ ⌈⊣⊔⊣ ⊒⟩↕↕ ⌊⌉ ∇⌉⊣⌈ ⌊† ⊒⟨⊣⊔ √∇≀⌋⌉∫∫≀∇ ⊣\⌈ ⊒⟨⊣⊔ √∇≀⌋⌉∫∫≀∇ ⊒⟩↕↕ √∇≀⌈⊓⌋⌉ ⟩⊔↙ T⟨⟩∫ ∫⊔⌉√ ⌋≀∇∇⌉∫√≀\⌈∫ ⊔≀ ⊣ ⌋≀⇕√⟩↕⌉∇↖⊣\⊣↕†∫⟩∫ ≀{ ⊔⟨⌉ ⌋≀⌈⌉ ⊒⟨⌉∇⌉ ⊔⟨⌉ ⌋≀⇕↖ √⟩↕⌉∇ ⟨⊣∫ ⊔⟨⌉ ⊣⌊⟩↕⟩⊔† ⊔≀ ⌈⌉⊔⌉⌋⊔ ∫≀⇕⌉ ≀{ ⊔⟨⌉ ⊔∇⊓⌉ ∫⟨⊣∇⟩\} ⊣⌋⌋⌉∫∫⌉∫↙ W⌉ ⊒⟩↕↕ ⌉§√↕≀∇⌉ ⌈⟩{{⌉∇⌉\⊔ ↕⌉⊑⌉↕∫ ≀{ ⌋≀⇕√⟩↕⌉∇ ∫≀√⟨⟩∫⊔⟩⌋⊣⊔⟩≀\↙ N⌉§⊔⇔ ⊒⌉ {⌉⌉⌈ ⊔⟨⟩∫ ⌈⊣⊔⊣ ⊔≀ ⊣ ∫⌉⌋≀\⌈ ⌉§⌉⌋⊓⊔⟩≀\ ≀{ ⊔⟨⌉ ⌋≀⌈⌉↙ I\ ⊔⟨⟩∫ ⌉§⌉⌋⊓⊔⟩≀\⇔ ⊒⟨⌉\⌉⊑⌉∇ ⊒⌉ ⟨⊣⊑⌉ ⊣ ⊒∇⟩⊔⌉ ⊔⟨⊣⊔ ⊒⊣∫ ⌈⌉⊔⌉⌋⊔⌉⌈ ⊣∫ {≀∇⊒⊣∇⌈⊣⌊↕⌉ ⟩\ ⊔⟨⌉ √∇⌉⊑⟩≀⊓∫ √⊣∫∫⇔ ⊒⌉ ∇⌉√↕⊣⌋⌉ ⟩⊔ ⌊† ⊣ ⊒∇⟩⊔⌉↖⊣\⌈↖{≀∇⊒⊣∇⌈↙ B⌉{≀∇⌉ √∇⌉↖ ∫⌉\⊔⟩\} ⊔⟨⌉ ∇⌉∫⊓↕⊔∫⇔ ⊒⌉ \≀⊒ ⌈⟩∫⌋⊓∫∫ ⊔⟨⌉ ∫⟩⇕⊓↕⊣⊔⟩≀\ ∫†∫⊔⌉⇕ ⊣\⌈ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⊓∫⌉⌈↙

△↙∞ S⟩⇕⊓↕⊣⊔⟩≀\ S†∫⊔⌉⇕

F≀∇ ≀⊓∇ ∫⟩⇕⊓↕⊣⊔⟩≀\∫⇔ ⊒⌉ ⊓∫⌉ ⊔⟨⌉ EPG↖∫⟩⇕ ⌉§⌉⌋⊓⊔⟩≀\↖⌈∇⟩⊑⌉\ ∫⟩⇕⊓↕⊣↖ ⊔≀∇ ∪∞▽⊎↙ W⌉ ∫⊔⊣∇⊔ ⌊† ⌋≀⇕√⟩↕⟩\} ≀⊓∇ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⊒⟩⊔⟨ ⊔⟨⌉ P⊣∇⊣{∇⊣∫⌉∈ ⌋≀⇕√⟩↕⌉∇ ∪∞∋⊎↙ F≀∇ ⌉⊣⌋⟨ ⊣∇∇⊣† ⊣⌋⌋⌉∫∫ ⟩\ ⊔⟨⌉ √∇≀}∇⊣⇕⇔ ⊔⟨⌉ ⌋≀⇕√⟩↕⌉∇ ⟩\⊔∇≀⌈⊓⌋⌉∫ ⊣ ⌋⊣↕↕ ⊔≀ ⊔⟨⌉ ∫⟩⇕⊓↕⊣⊔≀∇↙ E⊣⌋⟨ ⌋⊣↕↕ ⊔⊣‖⌉∫ ⊣∫ ⊣∇}⊓⇕⌉\⊔∫ ⊔⟨⌉ ⊣⌈⌈∇⌉∫∫ ≀{ ⊔⟨⌉ ⌈⊣⊔⊣ ⊣⌋⌋⌉∫∫⌉⌈⇔ ⊔⟨⌉ √∇≀⌋⌉∫∫≀∇ ID⇔ ⊔⟨⌉ ⊔†√⌉ ≀{ ⊣⌋⌋⌉∫∫⇔ ⊣\⌈ ⊔⟨⌉ ⊔⟩⇕⌉↖∫⊔⊣⇕√↙ I⊔ ⟩∫ ⊣∫∫⊓⇕⌉⌈ ⊔⟨⊣⊔ ⌉⊣⌋⟨ ⌊⊣∫⟩⌋ ≀√⌉∇⊣⊔⟩≀\ ↕⟩‖⌉ ⊣\ ⊣∇⟩⊔⟨⇕⌉⊔⟩⌋ ≀√⌉∇⊣⊔⟩≀\⇔ ⊣ ⊔⌉∫⊔⇔ ≀∇ ⊣ ↕≀≀√ ⟩\⌈⌉§ ⟩\⌋∇⌉⇕⌉\⊔ ⊔⊣‖⌉∫ ≀\⌉ ⌋†⌋↕⌉ ⊔≀ ⌉§⌉⌋⊓⊔⌉↙ T⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⊣∇⌉ ⊔⟨⌉\ ↕⟩\‖⌉⌈ ⊒⟩⊔⟨ ⊔⟨⌉ EPG↖ ∫⟩⇕ ∫⟩⇕⊓↕⊣⊔≀∇↙ F⟩\⊣↕↕†⇔ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⊣∇⌉ ⌉§⌉⌋⊓⊔⌉⌈↙ A⊔ ⊔⟨⊣⊔ ⊔⟩⇕⌉⇔ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⌋⊣↕↕ ⊔⟨⌉ ∫⟩⇕⊓↕⊣⊔≀∇⇔ ⊒⟨⟩⌋⟨ ∫⟩⇕⊓↕⊣⊔⌉∫ ⊔⟨⌉ ⇕⌉⇕≀∇† ⊣⌋⌋⌉∫∫⌉∫↙

T⟨⌉ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ ⇕≀⌈⌉↕⌉⌈ ⟩∫ ⊣ ∋∈↖√∇≀⌋⌉∫∫≀∇ ⌋⊣⌋⟨⌉↖⌋≀⟨⌉∇⌉\⊔ UMA ∫⟨⊣∇⌉⌈↖⇕⌉⇕≀∇† ⇕⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇↙ T⟨⌉ ⇕⊣⌋⟨⟩\⌉ ⊓∫⌉∫ ⊣ ⌊⊣∫⌉ ⟩\⊑⊣↕⟩⌈⊣⊔⌉ √∇≀⊔≀⌋≀↕↙ P∇≀⌋⌉∫∫≀∇∫ ⟨⊣⊑⌉ √∇⟩⊑⊣⊔⌉ ⌋⊣⌋⟨⌉∫ ⊣\⌈ ⊣∇⌉ ⌋≀\↖ \⌉⌋⊔⌉⌈ ⊔≀ ⇕⌉⇕≀∇† ⊑⟩⊣ ⊣\ O⇕⌉}⊣ \⌉⊔⊒≀∇‖↙ E⊣⌋⟨ \⌉⊔⊒≀∇‖ ↕⟩\‖ ⟩∫ △̸↖⌊⟩⊔ ⊒⟩⌈⌉ ⊣\⌈ ⌋†⌋↕⌉∫ ⊣⊔ ⊔⟨⌉ ∫⊣⇕⌉ ∫√⌉⌉⌈ ⊣∫ ⊔⟨⌉ √∇≀⌋⌉∫∫≀∇∫↙ W⟩⊔⟨↖ ≀⊓⊔ ⌋≀\⊔⌉\⊔⟩≀\⇔ ⊣ ⌋⊣⌋⟨⌉ ∇⌉⊣⌈ ⇕⟩∫∫ ⊔⊣‖⌉∫ ∞′′ ⌋†⌋↕⌉∫ {≀∇ ⌈⊣⊔⊣ ⌋↕⌉⊣\ ⟩\ ⇕⌉⇕≀∇† ⊣\⌈ ∈′′ ⌋†⌋↕⌉∫ {≀∇ ⌈⊣⊔⊣ ⌈⟩∇⊔† ⟩\ ⊣\≀⊔⟨⌉∇ √∇≀⌋⌉∫∫≀∇↙ C⊣⌋⟨⌉∫ ⊣∇⌉ △↖⊒⊣† ∫⌉⊔↖⊣∫∫≀⌋⟩⊣⊔⟩⊑⌉⇔ ⟨⊣⊑⌉ ∀↖⌊†⊔⌉ ↕⟩\⌉∫ ⊣\⌈ ⊑⊣∇† ⟩\ ∫⟩‡⌉ {∇≀⇕ ∞ ̸⊔≀ ∈▽ ̸K⌊†⊔⌉∫↙ S⟩\⌋⌉ ⊒⌉ ⊓∫⌉ ⊔⟨⌉ ∇⌉↕⌉⊣∫⌉ ⌋≀\∫⟩∫⊔⌉\⌋† ⇕≀⌈⌉↕⇔ ⊒∇⟩⊔⌉ ⇕⟩∫∫⌉∫ ⌈≀ \≀⊔ ∫⊔⊣↕↕ ⊔⟨⌉ √∇≀⌋⌉∫∫≀∇∫↙ W⌉ ⊣⌋⌋⊓∇⊣⊔⌉↕† ⇕≀⌈⌉↕ ⊣↕↕ ⊔⟨⌉ ⌋≀\⊔⌉\⊔⟩≀\ ⟩\ ⊔⟨⌉ ∫†∫⊔⌉⇕↙ F≀∇ ⊔⟨⌉ \⌉⊔⊒≀∇‖⇔ ⊒⌉ ⊓∫⌉ ⊔⟨⌉ ⊣\⊣↕†⊔⟩⌋⊣↕ ⌈⌉↕⊣† ⇕≀⌈⌉↕ {≀∇ ⟩\⌈⟩∇⌉⌋⊔ ⇕⊓↕⊔⟩∫⊔⊣}⌉ \⌉⊔⊒≀∇‖∫ √∇⌉∫⌉\⊔⌉⌈ ⟩\ ∪∀⊎↙ I\ ≀⊓∇ ⌉⊑⊣↕⊓⊣⊔⟩≀\⇔ ⊒⌉ ⊣∫∫⊓⇕⌉ ⊔⟨⊣⊔ ⌉⊣⌋⟨ {≀∇⊒⊣∇⌈ ∇⌉∐⊓⟩∇⌉∫ △ ⊣∫∫⌉⇕⌊↕† ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⟩\ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇ ⌋≀⌈⌉↙

△↙∈ A√√↕⟩⌋⊣⊔⟩≀\∫

W⌉ ⊔∇⊣⌋⌉ ⊔⟨⌉ √⊣∇⊣↕↕⌉↕ ⊑⌉∇∫⟩≀\∫ ≀{ ⊔⟨⌉ ⊘⊑⌉ P⌉∇{⌉⌋⊔ C↕⊓⌊ ⌋≀⌈⌉∫ ∪△⊎ √∇⌉↖ ∫⌉\⊔⌉⌈ ⟩\ T⊣⌊↕⌉ ∈↙ T⟨⌉∫⌉ ⊑⌉∇∫⟩≀\∫ ∇⊓\ ⊒⟩⊔⟨ ∋∈ √∇≀⌋⌉∫∫≀∇∫ ⊣\⌈ ⊒⌉∇⌉ √⊣∇⊣↕↕⌉↕⟩‡⌉⌈ ⊓∫⟩\} ⊣ √⊣∇⊣↕↕⌉↕⟩‡⟩\} ⌋≀⇕√⟩↕⌉∇ ⊣\⌈ ↕⊣⊔⌉∇ ⌊† ⟨⊣\⌈ ∪▽⊎↙ S⟩\⌋⌉ ⊔⟨⌉ ⌋≀⌈⌉∫ ⊔⊣‖⌉ ⊣ ↕≀\} ⊔⟩⇕⌉ ⊔≀ ∇⊓\⇔ ⊒⌉ ∇⌉⌈⊓⌋⌉⌈ ⊔⟨⌉⟩∇ ⊔⟩⇕⌉ ∇⌉∐⊓⟩∇⌉⇕⌉\⊔∫ ⊒⟨⟩↕⌉ √∇⌉∫⌉∇⊑⟩\} ⊔⟨⌉⟩∇ √⊣∇⊣↕↕⌉↕⟩∫⇕ ⊣\⌈ ∇⌉{⌉∇⌉\⌋⌉ ⌊⌉↖ ⟨⊣⊑⟩≀∇↙ W⌉ ⌈⟩⌈ ⊔⟨⟩∫ ⌊† ∇⌉⌈⊓⌋⟩\} ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⟩⊔⌉∇⊣⊔⟩≀\∫ ∇⊣⊔⟨⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⌈⊣⊔⊣ ∫⌉⊔ ∫⟩‡⌉∫ ⊒⟨⌉∇⌉ √≀∫∫⟩⌊↕⌉↙ T⊣⌊↕⌉ ∈ ∫⟨≀⊒∫ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ↕⟩\⌉∫ ≀{ ⌋≀⌈⌉ ⊣\⌈ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⊣∇∇⊣† ∇⌉{⌉∇⌉\⌋⌉∫ ∫⟩⇕⊓↕⊣⊔⌉⌈ ⟩\ ⌉⊣⌋⟨ ⊣√√↕⟩⌋⊣⊔⟩≀\↙

▽ E⊑⊣↕⊓⊣⊔⟩≀\ ≀{ D⊣⊔⊣ F≀∇⊒⊣∇⌈⟩\}

I\ ⊔⟨⟩∫ ∫⌉⌋⊔⟩≀\⇔ ⊒⌉ ⌉⊑⊣↕⊓⊣⊔⌉ ⊔⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ⟩⇕√⊣⌋⊔ ≀{ ⌈⊣⊔⊣ {≀∇↖ ⊒⊣∇⌈⟩\}↙ W⌉ ∫⊔⊣∇⊔ ⌊† ⊣\⊣↕†‡⟩\} ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\ ⌋⟨⊣∇⊣⌋⊔⌉∇⟩∫⊔⟩⌋∫ ⊔⟨⊣⊔ ⌈⌉⊔⌉∇⇕⟩\⌉ ⊔⟨⌉ ⌉{{⌉⌋⊔⟩⊑⌉\⌉∫∫ ≀{ {≀∇⊒⊣∇⌈⟩\}↙ T⟨⌉\⇔ ⊒⌉ ⇕⌉⊣∫⊓∇⌉ ⊔⟨⌉ ∫√⌉⌉⌈⊓√∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⌊† {≀∇⊒⊣∇⌈⟩\} ⟩\ ⊔⟨⌉ ∫⟩⇕⊓↕⊣⊔⌉⌈ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ ⟩\ ⊔⊒≀ ∫⌋⌉\⊣∇⟩≀∫¬ ⊒⟨⌉\ ⊔⟨⌉ ⌋⊣⌋⟨⌉∫ ⊣∇⌉ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ∫⟩‡⌉ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⊣\⌈ ⊒⟨⌉\ ⊔⟨⌉† ⊣∇⌉ ∫⇕⊣↕↕⌉∇↙ T≀ ⌈⌉⊔⌉∇⇕⟩\⌉ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ∫⟩‡⌉ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫⇔ ⊒⌉ √↕≀⊔ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ⊣∫ ⊣ {⊓\⌋⊔⟩≀\ ≀{ ⊔⟨⌉ ⌋⊣⌋⟨⌉ ∫⟩‡⌉↙ T⟨⌉ ⌋⊣⌋⟨⌉ ∫⟩‡⌉ ⊣⊔ ⊔⟨⌉ ‖\⌉⌉ ≀{ ⊔⟨⌉ ⌋⊓∇⊑⌉ ⟩∫ ⊣√√∇≀§⟩⇕⊣⊔⌉↕† ⌉∐⊓⊣↕ ⊔≀ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ∫⟩‡⌉ ∪∞△⊎↙ I\ ≀⊓∇ ⌉§√⌉∇⟩⇕⌉\⊔∫⇔ ⊒⌉ ⌋⟨≀≀∫⌉ ⊣ ∫⟩‡⌉ ≀{ ∈▽ ̸K⌊†⊔⌉∫ {≀∇ ⊣ ⌋⊣⌋⟨⌉ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ∫⟩‡⌉ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ F≀∇ ⊣ ⌋⊣⌋⟨⌉ ∫⇕⊣↕↕⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ∫⟩‡⌉ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫⇔ ⊒⌉ ⌋⟨≀≀∫⌉ ∞ ̸K⌊†⊔⌉∫ {≀∇ TRFD⇔ QCD ⊣\⌈ DYFESM ⊣\⌈ △̸ K⌊†⊔⌉∫ {≀∇ FLO▽∈ ⊣\⌈ ARC∈D

▽↙∞ I⇕√⊣⌋⊔ ≀{ ⊔⟨⌉ A√√↕⟩⌋⊣⊔⟩≀\ C⟨⊣∇⊣⌋⊔⌉∇⟩∫⊔⟩⌋∫

T⟨⌉ √≀⊔⌉\⊔⟩⊣↕ ≀{ {≀∇⊒⊣∇⌈⟩\} ⟩∫ ⌈⌉⊔⌉∇⇕⟩\⌉⌈ ⌊† ∫⌉⊑⌉∇⊣↕ ⊣√√↕⟩⌋⊣⊔⟩≀\ ⌋⟨⊣∇⊣⌋⊔⌉∇⟩∫⊔⟩⌋∫⇔ \⊣⇕⌉↕† {∇⊣⌋⊔⟩≀\ ≀{ ∇⌉⊣⌈∫ ⊔⟨⊣⊔ ⌋≀\∫⊓⇕⌉ ⌈⊣⊔⊣ √∇≀↖ ⌈⊓⌋⌉⌈ ⌊† ⊣ ⊒∇⟩⊔⌉ {∇≀⇕ ⊣\≀⊔⟨⌉∇ √∇≀⌋⌉∫∫≀∇ ⇐⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫⇒⇔ ⌈⟩∫↖ ⊔⊣\⌋⌉ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ ⊣\⌈ ⊔⟨⌉⟩∇ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉∫⇔ ⊣\⌈ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ≀{ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ √⌉∇ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉↙ W⌉ ⌋≀\∫⟩⌈⌉∇ ⌉⊣⌋⟨ ⌋⟨⊣∇⊣⌋⊔⌉∇⟩∫⊔⟩⌋ ⟩\ ⊔⊓∇\↙

▽↙∞↙∞ F∇⊣⌋⊔⟩≀\ ≀{ C≀\∫⊓⇕⌉∇ R⌉⊣⌈∫

D⊣⊔⊣ {≀∇⊒⊣∇⌈⟩\} ⌋⊣\ √≀⊔⌉\⊔⟩⊣↕↕† ⌉↕⟩⇕⟩\⊣⊔⌉ ⊔⟨⌉ ⇕⟩∫∫⌉∫ ≀\ ∇⌉⊣⌈∫ ⊔⟨⊣⊔ ⌋≀\∫⊓⇕⌉ ⌈⊣⊔⊣ √∇≀⌈⊓⌋⌉⌈ ⌊† ⊣ ⊒∇⟩⊔⌉ {∇≀⇕ ⊣\≀⊔⟨⌉∇ √∇≀⌋⌉∫∫≀∇↙ T⟨⌉∫⌉

F⟩}⊓∇⌉ ∀¬ F∇⊣⌋⊔⟩≀\ ≀{ ∇⌉⊣⌈∫ ⊔⟨⊣⊔ ⊣∇⌉ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫↙

∇⌉⊣⌈∫ ⊒⌉ ⌋⊣↕↕ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫↙ A ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈ ⟩∫⇔ ⊔⟨⌉∇⌉{≀∇⌉⇔ ⊔⟨⌉ ⊘∇∫⊔ ∇⌉⊣⌈ ⟩∫∫⊓⌉⌈ ⌊† ⊣ √∇≀⌋⌉∫∫≀∇ ⊔≀ ⊣ ⌈⊣⊔⊣ ⊔⟨⊣⊔ ⊒⊣∫ ⊒∇⟩⊔⊔⌉\ ⌊† ⊣ ⌈⟩{{⌉∇⌉\⊔ √∇≀⌋⌉∫∫≀∇↙ F⟩}⊓∇⌉ ∀ ∫⟨≀⊒∫ ⊔⟨⌉ √⌉∇⌋⌉\⊔⊣}⌉ ≀{ ∇⌉⊣⌈∫ ⊔⟨⊣⊔ ⊣∇⌉ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ ⟩\ ⌉⊣⌋⟨ ⊣√√↕⟩⌋⊣⊔⟩≀\↙ F∇≀⇕ ⊔⟨⌉ ⊘}⊓∇⌉⇔ ⊒⌉ ∫⌉⌉ ⊔⟨⊣⊔⇔ ⟩\ TRFD ⊣\⌈ QCD⇔ ≀\↕† ⊣⌊≀⊓⊔ ∈↗ ≀{ ⊔⟨⌉ ∇⌉⊣⌈∫ ⊣∇⌉ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫↙ H≀⊒⌉⊑⌉∇⇔ {≀∇ DYFESM⇔ FLO▽∈⇔ ⊣\⌈ ARC∈D ⊔⟨⟩∫ {∇⊣⌋⊔⟩≀\ ⟩∫ ∫⟩}\⟩⊘⌋⊣\⊔↕† ↕⊣∇}⌉∇⇔ \⊣⇕⌉↕† ⌊⌉⊔⊒⌉⌉\ ∀↗ ⊣\⌈ ∈∋↗↙ R⌉⌋⊣↕↕ ⊔⟨⊣⊔⇔ ⊒⟩⊔⟨≀⊓⊔ {≀∇⊒⊣∇⌈⟩\} ⊣\⌈ ⊒⟩⊔⟨ ∫⟩\}↕⌉↖⊒≀∇⌈ ⌋⊣⌋⟨⌉ ↕⟩\⌉∫⇔ ⊔⟨⌉∫⌉ ∇⌉⊣⌈∫ ⊒⟩↕↕ ⊣↕↕ ⌋⊣⊓∫⌉ ⇕⟩∫∫⌉∫↙ W⟩⊔⟨ ⇕⊓↕⊔⟩√↕⌉↖⊒≀∇⌈ ⌋⊣⌋⟨⌉ ↕⟩\⌉∫⇔ ∫≀⇕⌉ ≀{ ⊔⟨⌉∫⌉ ⊣⌋⌋⌉∫∫⌉∫ ⌈≀ \≀⊔ ⌋⊣⊓∫⌉ ⇕⟩∫∫⌉∫↙ F≀∇ ∫⇕⊣↕↕ ⌋⊣⌋⟨⌉∫⇔ ⊔⟨⌉∫⌉ ⇕⟩∫∫⌉∫ ⇕⊣† ⌊⌉ ⊣ ⇕⟩\≀∇⟩⊔†⇔ ∫⟩\⌋⌉ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫ ⇕⊣† ⌈≀⇕⟩\⊣⊔⌉↙ H≀⊒⌉⊑⌉∇⇔ ⊣∫ ⊔⟨⌉ ⌋⊣⌋⟨⌉ }∇≀⊒∫ ⟩\ ∫⟩‡⌉⇔ ⊔⟨⌉∫⌉ ⇕⟩∫∫⌉∫ ⊒⟩↕↕ ⊔⌉\⌈ ⊔≀ ⌈≀⇕⟩\⊣⊔⌉↙ I\ √⊣∇⊔⟩⌋⊓↕⊣∇⇔ {≀∇ ⊣\ ⟩\⊘\⟩⊔⌉ ⌋⊣⌋⟨⌉ ⊒⟩⊔⟨ ∫⟩\}↕⌉↖⊒≀∇⌈ ↕⟩\⌉∫⇔ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ ⊒≀⊓↕⌈ ⌊⌉ ⊔⟨⌉ ≀\↕† ⌋⊣⊓∫⌉ ≀{ ⇕⟩∫∫⌉∫ ≀⊔⟨⌉∇ ⊔⟨⊣\ ⌋≀↕⌈↖∫⊔⊣∇⊔ ⇕⟩∫∫⌉∫↙ F∇≀⇕ ⊔⟨⟩∫ ⌈⊣⊔⊣⇔ ⊒⌉ ⌉§√⌉⌋⊔ ⊔≀ ∫⌉⌉ ⇕≀∇⌉ ⌊⌉\⌉⊘⊔∫ {∇≀⇕ {≀∇⊒⊣∇⌈⟩\} ⟩\ FLO▽∈⇔ ARC∈D⇔ ⊣\⌈ DYFESM ⊔⟨⊣\ ⟩\ TRFD ⊣\⌈ QCD↙

▽↙∞↙∈ D⟩∫⊔⊣\⌋⌉ B⌉⊔⊒⌉⌉\ P∇≀⌈⊓⌋⌉∇ W∇⟩⊔⌉∫ ⊣\⌈ C≀\↖ ∫⊓⇕⌉∇ R⌉⊣⌈∫

W⟩⊔⟨ ⊣ ↕⟩⇕⟩⊔⌉⌈ ⌋⊣⌋⟨⌉ ∫⟩‡⌉⇔ ⟩⊔ ⟩∫ ⟩⇕√≀∇⊔⊣\⊔ ⊔≀ √∇⌉⊑⌉\⊔ ⌈⊣⊔⊣ {≀∇⊒⊣∇⌈⟩\} {∇≀⇕ ⌋⊣⊓∫⟩\} ⌋⊣⌋⟨⌉ ⌋≀\⊙⟩⌋⊔∫↙ I\⊔⊓⟩⊔⟩⊑⌉↕†⇔ {≀∇⊒⊣∇⌈⟩\} ⌈⊣⊔⊣ ⊔⟨⊣⊔ ⊒⟩↕↕ ⌊⌉ ⊓∫⌉⌈ ∫≀≀\ ⟩∫ ↕⌉∫∫ ↕⟩‖⌉↕† ⊔≀ ⌋∇⌉⊣⊔⌉ ⌋⊣⌋⟨⌉ ⌋≀\⊙⟩⌋⊔∫ ⊔⟨⊣\ {≀∇⊒⊣∇⌈⟩\} ⌈⊣⊔⊣ ⊔⟨⊣⊔ ⊒⟩↕↕ \≀⊔ ⌊⌉ ⊓∫⌉⌈ ⊓\⊔⟩↕ ⇕⊓⌋⟨ ↕⊣⊔⌉∇↙ I\ S⌉⌋⊔⟩≀\ ∋↙∈⇔ ⊒⌉ ⌈⌉⊘\⌉⌈ ⊔⟨⌉ ⌈⟩∫⊔⊣\⌋⌉ ⌊⌉⊔⊒⌉⌉\ ⊣ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉ ⊣\⌈ ⊣ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈ ⊣∫ ⊔⟨⌉ ⊣⇕≀⊓\⊔ ≀{ ⌈⟩{{⌉∇⌉\⊔ ⌈⊣⊔⊣ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ √∇≀⌋⌉∫∫≀∇ ⊣⌋⌋⌉∫∫⌉∫ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ ⊔⊒≀ √≀⟩\⊔∫↙ F⟩}⊓∇⌉ ∃ √↕≀⊔∫ ⊔⟨⌉ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ≀{ ⊔⟨⌉ ⌈⟩∫⊔⊣\⌋⌉ ⌊⌉⊔⊒⌉⌉\ √∇≀⌈⊓⌋⌉∇ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇ ⊣⌋⌋⌉∫∫⌉∫ {≀∇ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ F≀∇ ∫⟩⇕√↕⟩⌋⟩⊔†⇔ ⊒⌉ ⊣√√∇≀§⟩⇕⊣⊔⌉ ⊔⟨⌉ ⌈⟩∫⊔⊣\⌋⌉ ⊒⟩⊔⟨ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⇕⟩∫∫⌉∫ ⊔⟨⊣⊔ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ⌋⊣⌋⟨⌉ ∫⊓{{⌉∇∫ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇ √≀⟩\⊔∫↙ T⟨⌉ ⇕⟩∫∫⌉∫ ⇕⌉⊣∫⊓∇⌉⌈ ⟩\⌋↕⊓⌈⌉ ⌊≀⊔⟨ ∇⌉⊣⌈ ⊣\⌈ ⊒∇⟩⊔⌉ ⇕⟩∫∫⌉∫↙ W⌉ ⌈≀ \≀⊔ ⊓∫⌉ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ∇⌉{⌉∇⌉\⌋⌉∫ ⌊⌉⌋⊣⊓∫⌉ ⟩⊔ ↕⊣⌋‖∫ ⟩\{≀∇⇕⊣⊔⟩≀\ ⊣⌊≀⊓⊔ ⊔⟨⌉ ↕≀⌋⊣↕⟩⊔† ≀{ ⊔⟨⌉ ⌈⊣⊔⊣ ∇⌉{⌉∇⌉\⌋⌉ ∫⊔∇⌉⊣⇕ ⟩\ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇↙ U∫⟩\} ⇕⟩∫∫⌉∫ ⟩∫ \≀⊔ ⌋≀⇕√↕⌉⊔⌉↕† ⊣⌋⌋⊓∇⊣⊔⌉ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⇕⟩∫∫⌉∫ ⌈≀⌉∫ \≀⊔ ⊔⌉↕↕ ⊓∫ ⟨≀⊒ ⇕⊓⌋⟨ ⌈⊣⊔⊣ ⊣↕∇⌉⊣⌈† ⟩\ ⊔⟨⌉ ⌋⊣⌋⟨⌉ ⟩∫ ⌊⌉⟩\} ⊓∫⌉⌈↙ I\⊔⊓⟩⊔⟩⊑⌉↕†⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⊔⟨⌉ ⟨⟩}⟨⌉∇ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⇕⟩∫∫⌉∫ ⌊⌉⊔⊒⌉⌉\ √∇≀⌈⊓⌋⌉∇ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇ √≀⟩\⊔∫⇔ ⊔⟨⌉ ↕⌉∫∫ ⊣⊔⊔∇⊣⌋⊔⟩⊑⌉ ⊔⟨⊣⊔ {≀∇⊒⊣∇⌈⟩\} ↕≀≀‖∫↙ T⟨⌉ ⊘}⊓∇⌉ ⌋≀∇∇⌉∫√≀\⌈∫ ⊔≀ ⊔⟨⌉ ∫⟩⇕⊓↕⊣⊔⌉⌈ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ ⊒⟩⊔⟨ ∈▽↖̸K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫ ⊣\⌈ ∀↖⌊†⊔⌉ ⌋⊣⌋⟨⌉ ↕⟩\⌉∫↙ T⟨⌉ ⊘}⊓∇⌉ ⟩\⌈⟩⌋⊣⊔⌉∫ ⊔⟨⊣⊔ ⇕≀∫⊔ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ ⊣∇⌉ ⌋↕≀∫⌉ ⊔≀ ⊔⟨⌉⟩∇ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉∫↙ T⟨⟩∫ ⟩∫ ∫√⌉⌋⟩⊣↕↕† ⊔∇⊓⌉ {≀∇ DYFESM⇔ ⊒⟨⌉∇⌉ \⌉⊣∇↕† ∞′′↗ ≀{ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ ⊣∇⌉ ↕⌉∫∫ ⊔⟨⊣\ ∞⇔′′′ ⇕⟩∫∫⌉∫ ⊣⊒⊣† {∇≀⇕ ⊔⟨⌉⟩∇ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉∫↙ T⊒≀ ⊣√√↕⟩⌋⊣⊔⟩≀\∫⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⌉§⟨⟩⌊⟩⊔ ⊣ ∫≀⇕⌉↖ ⊒⟨⊣⊔ ⌊⊣⌈ ⌊⌉⟨⊣⊑⟩≀∇⇔ \⊣⇕⌉↕† TRFD ⊣\⌈ ARC∈D↙ I\ ⊔⟨⌉∫⌉ ⊣√√↕⟩⌋⊣↖ ⊔⟩≀\∫⇔ ∋↗ ⊣\⌈ ∈↗ ≀{ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ ∇⌉∫√⌉⌋⊔⟩⊑⌉↕† ⟨⊣⊑⌉ ⊣ ⌈⟩∫⊔⊣\⌋⌉ ↕⊣∇}⌉∇ ⊔⟨⊣\ ▽⇔′′′ ⇕⟩∫∫⌉∫↙ O⊑⌉∇⊣↕↕⇔ ⊔⟨⌉∇⌉{≀∇⌉⇔ ⊒⌉ ⌉§√⌉⌋⊔ ⊔⟨⊣⊔ ⟩\ DYFESM⇔ FLO▽∈⇔ ⊣\⌈ QCD⇔ {≀∇⊒⊣∇⌈⌉⌈ ⌈⊣⊔⊣ ⊒⟩↕↕ ⌋⊣⊓∫⌉ {⌉⊒ ⌋≀\⊙⟩⌋⊔∫⇔ ⊒⟨⟩↕⌉ ⟩\ TRFD ⊣\⌈ ARC∈D⇔ {≀∇⊒⊣∇⌈⟩\} ⊒⟩↕↕ ⟨⊣⊑⌉ ⊣ ⟨⟩}⟨⌉∇ ⌋⟨⊣\⌋⌉ ≀{ ⌋⊣⊓∫⟩\} ⌋≀\⊙⟩⌋⊔∫⇔ ∫√⌉⌋⟩⊣↕↕† {≀∇ ∫⇕⊣↕↕ ⌋⊣⌋⟨⌉∫↙ W⌉ ⇕⌉⊣∫⊓∇⌉⌈ ⊔⟨⟩∫ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ {≀∇ ≀⊔⟨⌉∇ ⌋⊣⌋⟨⌉ ∫⟩‡⌉∫ ⊣\⌈ {≀⊓\⌈ ∫⟩⇕⟩↕⊣∇ ∇⌉∫⊓↕⊔∫⇔ ⊣↕⊔⟨≀⊓}⟨ ∫≀⇕⌉ √⌉∇⌋⌉\⊔⊣}⌉∫ ⊑⊣∇⟩⌉⌈ ⊣ ↕⟩⊔⊔↕⌉↙

F⟩}⊓∇⌉ ∃¬ D⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ≀{ ⌈⟩∫⊔⊣\⌋⌉∫ ⌊⌉⊔⊒⌉⌉\ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉∫ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫↙ D⟩∫⊔⊣\⌋⌉∫ ⊣∇⌉ ⇕⌉⊣∫⊓∇⌉⌈ ⟩\ ⇕⟩∫∫⌉∫ ⟩\ ⊔⟨⌉ ∫⟩⇕⊓↕⊣⊔⌉⌈ ⊣∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉ ⊒⟩⊔⟨ ∈▽↖̸K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫ ⊣\⌈ ∀↖⌊†⊔⌉ ⌋⊣⌋⟨⌉ ↕⟩\⌉∫↙

F⟩}⊓∇⌉ ∞′¬ N⊓⇕⌊⌉∇ ≀{ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ √⌉∇ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉↙

▽↙∞↙∋ N⊓⇕⌊⌉∇ ≀{ C≀\∫⊓⇕⌉∇ R⌉⊣⌈∫ √⌉∇ P∇≀⌈⊓⌋⌉∇ W∇⟩⊔⌉

F⟩\⊣↕↕†⇔ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ √⌉∇ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉ ⊔⌉↕↕∫ ⊓∫ ⊒⟨⊣⊔ ‖⟩\⌈ ≀{ {≀∇⊒⊣∇⌈⟩\} ⟩\∫⊔∇⊓⌋⊔⟩≀\ ⟩∫ ∇⌉∐⊓⟩∇⌉⌈⇔ \⊣⇕⌉↕† √≀⟩\⊔ ⊔≀ √≀⟩\⊔ {≀∇⊒⊣∇⌈⟩\}⇔ ⇕⊓↕⊔⟩⌋⊣∫⊔⟩\}⇔ ≀∇ ⌊∇≀⊣⌈⌋⊣∫⊔⟩\}↙ F⟩}⊓∇⌉ ∞′ √∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⌈⟩∫⊔∇⟩⌊⊓⊔⟩≀\ ≀{ ∫⊓⌋⟨ \⊓⇕⌊⌉∇ {≀∇ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ C↕⌉⊣∇↕†⇔ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⌋≀\∫⊓⇕⌉∇∫ √⌉∇ ⊒∇⟩⊔⌉ ⌋⊣\ ∇⊣\}⌉ {∇≀⇕ ∞ ⊔≀ ∋∞↙ A∫ ⊔⟨⌉ ⊘}⊓∇⌉ ∫⟨≀⊒∫⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⟩\ ⊣↕↕ ⌋⊣∫⌉∫ ⌉§⌋⌉√⊔ QCD⇔ ⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⌋≀\∫⊓⇕⌉∇∫ ⟩∫ ⊓∫⊓⊣↕↕† ≀\⌉↙ T⟨⟩∫ ⟩⇕√↕⟩⌉∫ ⊔⟨⊣⊔ ⊣ ∫⟩⇕√↕⌉∇ √≀⟩\⊔ ⊔≀ √≀⟩\⊔ {≀∇⊒⊣∇⌈⟩\} ⟨⊣∇⌈⊒⊣∇⌉ ⊒⟩↕↕ ⌊⌉ ⌉\≀⊓}⟨ ⟩\ ⇕≀∫⊔ ⌋⊣∫⌉∫↙ F≀∇ ⊔⟨⌉ ⌋⊣∫⌉∫ ⊒⟩⊔⟨ ⇕≀∇⌉ ⊔⟨⊣\ ≀\⌉ ⌋≀\∫⊓⇕⌉∇⇔ ⇕⊓↕⊔⟩√↕⌉ {≀∇⊒⊣∇⌈⟩\} ⟩\∫⊔∇⊓⌋⊔⟩≀\∫ ⌋≀⊓↕⌈ ⟨⊣⊑⌉ ⌊⌉⌉\ ⟩\∫⌉∇⊔⌉⌈↙ W⌉ ⌈≀ \≀⊔ ⌈≀ ⊔⟨⟩∫ ⟩\ ≀⊓∇ ∫⟩⇕⊓↕⊣⊔⟩≀\∫↙ T≀ ∫⊓⇕⇕⊣∇⟩‡⌉⇔ ⊒⌉ ⟨⊣⊑⌉ ∫⌉⌉\ ⊔⟨⊣⊔⇔ ⊒⟨⟩↕⌉ ⊔⟨⌉ {∇⊣⌋⊔⟩≀\ ≀{ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫ ⊑⊣∇⟩⌉∫ ∫⟩}\⟩⊘⌋⊣\⊔↕† ⊣⌋∇≀∫∫ ⊣√√↕⟩⌋⊣⊔⟩≀\∫⇔ √∇≀⌈⊓⌋⌉∇ ⊒∇⟩⊔⌉∫ ⊔⌉\⌈ ⊔≀ ⌊⌉ {≀↕↕≀⊒⌉⌈ ∫≀≀\ ⌊† ⊔⟨⌉⟩∇⇔ ≀{⊔⌉\ ∫⟩\}↕⌉⇔ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫↙ A⇕≀\} ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫⇔ FLO▽∈⇔ DYFESM⇔ ⊣\⌈ ARC∈D ⟨⊣⊑⌉ ⊣ ⟨⟩}⟨⌉∇ √≀⊔⌉\⊔⟩⊣↕ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨⌉† ⟨⊣⊑⌉ ⊣ ↕⊣∇}⌉ {∇⊣⌋⊔⟩≀\ ≀{ ⌋≀\∫⊓⇕⌉∇ ∇⌉⊣⌈∫↙ I\ ARC∈D⇔ ⟨≀⊒⌉⊑⌉∇⇔ {≀∇⊒⊣∇⌈⟩\} ⇕⊣† ⌊⌉ ↕⌉∫∫ ⌉{{⌉⌋⊔⟩⊑⌉ ⌊⌉⌋⊣⊓∫⌉ ≀{ ⊔⟨⌉ ↕≀\} ⌈⟩∫⊔⊣\⌋⌉∫ ⟩\⊑≀↕⊑⌉⌈↙

▽↙∈ F≀∇⊒⊣∇⌈⟩\} ⟩\ C⊣⌋⟨⌉∫ L⊣∇}⌉∇ ⊔⟨⊣\ ⊔⟨⌉ W≀∇‖⟩\} S⌉⊔

W⌉ \≀⊒ ⇕⌉⊣∫⊓∇⌉ ⊔⟨⌉ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉ ∫√⌉⌉⌈⊓√∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⌊† {≀∇↖ ⊒⊣∇⌈⟩\}↙ I\ ⊔⟨⟩∫ ∫⌉⌋⊔⟩≀\⇔ ⊒⌉ ⊓∫⌉ ∈▽↖̸K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫↙ T⟨⟩∫ ∫⟩‡⌉ ⟩∫ ↕⊣∇}⌉∇ ⊔⟨⊣⊔ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ∫⟩‡⌉ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ T⟨⟩∫ ⌋⊣∫⌉ ⟩∫ ⊣ {⊣⊑≀∇⊣⌊↕⌉ ≀\⌉ {≀∇ {≀∇⊒⊣∇⌈⟩\}¬ {≀∇⊒⊣∇⌈⟩\} ⟩∫ ↕⌉∫∫ ↕⟩‖⌉↕† ⊔≀ ⟩\⌈⊓⌋⌉ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫↙ T≀ }⊣⟩\ ⟩\∫⟩}⟨⊔ ⟩\⊔≀ ⊔⟨⌉ ⌉{{⌉⌋⊔⟩⊑⌉\⌉∫∫ ≀{ {≀∇⊒⊣∇⌈↖ ⟩\}⇔ ⊒⌉ ⌋≀⇕√⊣∇⌉ ⊘⊑⌉ ⌈⟩{{⌉∇⌉\⊔ ↕⌉⊑⌉↕∫ ≀{ ∫⊓√√≀∇⊔ {≀∇ {≀∇⊒⊣∇⌈⟩\}¬ • B⊣∫⌉¬ {≀∇⊒⊣∇⌈⟩\} ⟩∫ \≀⊔ ∫⊓√√≀∇⊔⌉⌈↙ • A\⊣↕†‡¬ {≀∇⊒⊣∇⌈⟩\} ⟩∫ ∫⊓√√≀∇⊔⌉⌈ ≀\↕† {≀∇ ⊔⟨⌉ ⊣∇∇⊣†∫ ⊔⟨⊣⊔ ⊣∇⌉ ⟩\⌈⌉§⌉⌈ ⌊† ⊣{⊘\⌉ {⊓\⌋⊔⟩≀\∫ ≀{ ↕≀≀√ ⟩\⌈⟩⌋⌉∫ ⊣\⌈ ⌋≀\∫⊔⊣\⊔∫↙ T⟨⌉∫⌉ ⌉§√∇⌉∫∫⟩≀\∫ ⊒⌉ ⌋⊣↕↕ ⌋≀⇕√⟩↕⌉∇↖⊣\⊣↕†‡⊣⌊↕⌉ ⌉§√∇⌉∫∫⟩≀\∫↙ N≀⊔⌉ ⊔⟨⊣⊔ ⊔⟨⟩∫ ⟩∫ ⊣ {⊣⟩∇↕† ⌋≀\∫⌉∇⊑⊣⊔⟩⊑⌉ ⌈⌉⊘\⟩⊔⟩≀\ ≀{ ⌋≀⇕√⟩↕⌉∇↖ ⊣\⊣↕†‡⊣⌊↕⌉¬ ⊒⌉ \⌉⟩⊔⟨⌉∇ ⟩\⌋↕⊓⌈⌉ ↕≀≀√↖⟩\⊑⊣∇⟩⊣\⊔ ⊑⊣∇⟩⊣⌊↕⌉∫ \≀∇

F⟩}⊓∇⌉ ∞∞¬ M⟩∫∫ ∇⊣⊔⌉∫ ⊣\⌈ \≀∇⇕⊣↕⟩‡⌉⌈ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉∫ ⊒⟩⊔⟨ ∈▽↖̸K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫↙ T⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⟩\⌋↕⊓⌈⌉ ⌊≀⊔⟨ ∇⌉⊣⌈∫ ⊣\⌈ ⊒∇⟩⊔⌉∫↙ √⌉∇{≀∇⇕ ⌋≀\∫⊔⊣\⊔ √∇≀√⊣}⊣⊔⟩≀\⇔ ∇⊣\}⌉ ≀∇ ∫†⇕⌊≀↕⟩⌋ ⊣\⊣↕†∫⟩∫↙ A ∇⌉⊣↕ ⌋≀⇕√⟩↕⌉∇ ⌋⊣\ ∫⊓∇⌉↕† ⊣\⊣↕†‡⌉ ⇕≀∇⌉ ⌉§√∇⌉∫∫⟩≀\∫↙ • A↕↕¬ {≀∇⊒⊣∇⌈⟩\} ⟩∫ ∫⊓√√≀∇⊔⌉⌈ {≀∇ ⊣↕↕ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇↖⌋≀\∫⊓⇕⌉∇ √⊣⟩∇∫ ≀{ ⊣∇∇⊣† ∇⌉{⌉∇⌉\⌋⌉∫↙ T⟨⟩∫ ⟩∫ ⊣\ ≀√⊔⟩⇕⟩∫⊔⟩⌋ ∫⌋⌉\⊣∇⟩≀↙ • L≀⌋⊣↕¬ ↕⟩‖⌉ A↕↕ ⌉§⌋⌉√⊔ ⊔⟨⊣⊔ {≀∇⊒⊣∇⌈⟩\} ⟩∫ \≀⊔ ∫⊓√√≀∇⊔⌉⌈ ⊒⟨⌉\ ⊔⟨⌉∇⌉ ⟩∫ ⊣ √∇≀⌋⌉⌈⊓∇⌉ ⌋⊣↕↕ ≀∇ ∇⌉⊔⊓∇\ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇ ⊣⌋⌋⌉∫∫⌉∫↙ T⟨⟩∫ ⟩⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\ ⊒≀⊓↕⌈ \≀⊔ ∇⌉∐⊓⟩∇⌉ ⟩\⊔⌉∇√∇≀⌋⌉⌈⊓∇⊣↕ ⊣\⊣↕†∫⟩∫↙ • D⟩∫∞∈∀¬ ↕⟩‖⌉ A↕↕ ⌉§⌋⌉√⊔ ⊔⟨⊣⊔ {≀∇⊒⊣∇⌈⟩\} ⟩∫ \≀⊔ ∫⊓√√≀∇⊔⌉⌈ ⊒⟨⌉\ ⊔⟨⌉ ⌈⟩∫⊔⊣\⌋⌉ ⌊⌉⊔⊒⌉⌉\ ⊔⟨⌉ √∇≀⌈⊓⌋⌉∇ ⊣\⌈ ⌋≀\∫⊓⇕⌉∇ ⊣⌋⌋⌉∫∫⌉∫ ⟩∫ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⊣ ⌋⌉∇⊔⊣⟩\ ⊔⟨∇⌉∫⟨≀↕⌈↙ T⟨⌉ ⊔⟨∇⌉∫⟨≀↕⌈ ⟩∫ ∇⌉⊣⌋⟨⌉⌈ ⊒⟨⌉\ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ⌋⊣⌋⟨⌉ ⟨⊣∫ ⊣⌋⌋⌉∫∫⌉⌈ ∞∈∀ K⌊†⊔⌉∫ ≀{ ⌈⊣⊔⊣ ⊑⟩⊣ ⇕⟩∫∫⌉∫↙ T⟨⟩∫ ⌋≀∇∇⌉∫√≀\⌈∫ ⊔≀ ⟨⊣↕{ ⊔⟨⌉ ⌋⊣⌋⟨⌉ ∫⟩‡⌉↙ F⟩}⊓∇⌉ ∞∞ √∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣\⌈ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉∫ ≀{ ⊔⟨⌉ ⊘⊑⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ I\ ⌉⊣⌋⟨ √↕≀⊔⇔ ⊔⟨⌉ ⟨≀∇⟩‡≀\⊔⊣↕ ⊣§⟩∫ ∫⟨≀⊒∫ ⊔⟨⌉ ⊘⊑⌉ ↕⌉⊑⌉↕∫ ≀{ ∫⊓√√≀∇⊔ {≀∇ {≀∇⊒⊣∇⌈⟩\}⇔ ⊒⟨⟩↕⌉ ⊔⟨⌉ ⊑⌉∇⊔⟩⌋⊣↕ ⊣§⟩∫ √∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ⇐↕⌉{⊔⇕≀∫⊔ √↕≀⊔∫⇒ ≀∇ ⊔⟨⌉ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉ ⇐∇⟩}⟨⊔⇕≀∫⊔ √↕≀⊔∫⇒↙ M⟩∫∫ ∇⊣⊔⌉∫ ⊣∇⌉ ⌊∇≀‖⌉\ ⌈≀⊒\ ⟩\⊔≀ ⌋≀↕⌈⇔ ⌋≀\⊙⟩⌋⊔ ⊣\⌈ ⊔∇⊓⌉ ⊣\⌈ {⊣↕∫⌉ ∫⟨⊣∇⟩\}↙ M⟩∫∫ ∇⊣⊔⌉∫ ⟩\⌋↕⊓⌈⌉ ⌊≀⊔⟨ ∇⌉⊣⌈ ⊣\⌈ ⊒∇⟩⊔⌉ ⇕⟩∫∫⌉∫⇔ ⊣↕⊔⟨≀⊓}⟨ √∇≀⌋⌉∫∫≀∇∫ ⌈≀ \≀⊔ ∫⊔⊣↕↕ ≀\ ⊒∇⟩⊔⌉ ⇕⟩∫∫⌉∫↙ E§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉∫ ⊣∇⌉ \≀∇⇕⊣↕⟩‡⌉⌈ ⊔≀ B⊣∫⌉ {≀∇ ⌉⊣⌋⟨ ⊣√√↕⟩⌋⊣⊔⟩≀\ ⊣\⌈ ⊣∇⌉ ⌊∇≀‖⌉\ ⌈≀⊒\ ⟩\⊔≀ ⌊⊓∫† ⊔⟩⇕⌉⇔ ⟩⌈↕⌉ ⊔⟩⇕⌉⇔ ∫†\⌋⟨∇≀\⟩‡⊣⊔⟩≀\ ⊔⟩⇕⌉⇔ ∇⌉⊣⌈ ⇕⟩∫∫ ∫⊔⊣↕↕ ⊔⟩⇕⌉ ⊣\⌈ {≀∇⊒⊣∇⌈⟩\}

⟩\∫⊔∇⊓⌋⊔⟩≀\ ≀⊑⌉∇⟨⌉⊣⌈ ⇐I\∫⊔↙ O⊑⌉∇↙⇒↙ I⌈↕⌉ ⊔⟩⇕⌉ ⊣√√⌉⊣∇∫ ⌊⌉⌋⊣⊓∫⌉ ⊒⌉ ⊔⊣‖⌉ ⊔⟨⌉ ⊣⊑⌉∇⊣}⌉ ≀{ ⊔⟨⌉ ∋∈ √∇≀⌋⌉∫∫≀∇∫ ⊣\⌈⇔ ⟩\ ⊣ ∫⌉∇⟩⊣↕ ∫⌉⌋⊔⟩≀\⇔ ≀\↕† ≀\⌉ √∇≀⌋⌉∫∫≀∇ ⟩∫ ⌊⊓∫†⇔ ⊒⟨⟩↕⌉ ⊔⟨⌉ ≀⊔⟨⌉∇∫ ⊣∇⌉ ⟩⌈↕⌉↙ S†\⌋⟨∇≀\⟩‡⊣⊔⟩≀\ ⊔⟩⇕⌉ ⟩\⌋↕⊓⌈⌉∫ ⊔⟩⇕⌉ ⊒⊣∫⊔⌉⌈ ⊔≀ ↕≀⊣⌈ ⟩⇕⌊⊣↕⊣\⌋⌉ ⟩\ √⊣∇⊣↕↕⌉↕ ↕≀≀√∫↙ S⊔⊣∇⊔⟩\} ⊘∇∫⊔ ⊒⟩⊔⟨ A\⊣↕†‡⇔ ⊒⌉ ∫⌉⌉ {∇≀⇕ ⊔⟨⌉ ∇⟩}⟨⊔⇕≀∫⊔ ⌋⟨⊣∇⊔∫ ⊔⟨⊣⊔ ⊔⟨⟩∫ ↕⌉⊑⌉↕ ≀{ ∫⊓√√≀∇⊔ ∫√⌉⌉⌈∫↖⊓√ ≀\↕† ∫≀⇕⌉ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ I\⌈⌉⌉⌈⇔ ⊒⟨⟩↕⌉ ⊔⊒≀ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ∇⊓\ ∞↖∈↗̸ {⊣∫⊔⌉∇⇔ ⊔⟨⌉ ∇⌉⇕⊣⟩\⟩\} ⊔⟨∇⌉⌉ ⌊⊣∇⌉↕† ⌋⟨⊣\}⌉↙ I\ ⊔⟨⌉∫⌉ ⊔⟨∇⌉⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⇐TRFD⇔ FLO▽∈⇔ ⊣\⌈ ARC∈D⇒⇔ ⊔⟨⌉ ∇⌉⊣⌈ ⇕⟩∫∫ ∫⊔⊣↕↕ ⊔⟩⇕⌉ ⌋⟨⊣\}⌉∫ ↕⟩⊔⊔↕⌉↙ T⟨⟩∫ ⟩∫ ⌊⌉↖ ⌋⊣⊓∫⌉ ↕⟩⊔⊔↕⌉ {≀∇⊒⊣∇⌈⟩\} ⊔⊣‖⌉∫ √↕⊣⌋⌉ ⊣\⌈⇔ ⊔⟨⌉∇⌉{≀∇⌉⇔ ⊣∫ ∫⌉⌉\ ⟩\ ⊔⟨⌉ ↕⌉{⊔⇕≀∫⊔ ⌋⟨⊣∇⊔∫⇔ ⊔⟨⌉ ⌋≀↕⌈ ⊣\⌈ ∫⟨⊣∇⟩\} ⇕⟩∫∫ ∇⊣⊔⌉∫ ⌊⊣∇⌉↕† ⌋⟨⊣\}⌉↙ F≀∇ ⊔⟨⌉ ≀⊔⟨⌉∇ ⊔⊒≀ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⇐QCD ⊣\⌈ DYFESM⇒⇔ {≀∇⊒⊣∇⌈⟩\} ⌈⌉↖ ⌋∇⌉⊣∫⌉∫ ⊔⟨⌉ ∇⌉⊣⌈ ⇕⟩∫∫ ∫⊔⊣↕↕⇔ ∫†\⌋⟨∇≀\⟩‡⊣⊔⟩≀\⇔ ⊣\⌈ ⟩⌈↕⌉ ⊔⟩⇕⌉∫↙ T⟨⌉ {≀∇⇕⌉∇ ⟩∫ ⊣⌋⌋≀⇕√↕⟩∫⟨⌉⌈ ⌊† ∇⌉⌈⊓⌋⟩\} ⊔⟨⌉ ⌋≀↕⌈ ⊣\⌈ ∫⟨⊣∇⟩\} ⇕⟩∫∫ ∇⊣⊔⌉∫ ⇐↕⌉{⊔⇕≀∫⊔ ⌋⟨⊣∇⊔∫⇒↙ S†\⌋⟨∇≀\⟩‡⊣⊔⟩≀\ ⊔⟩⇕⌉ ⟩∫ ∇⌉⌈⊓⌋⌉⌈ ⌊† ∫√⌉⌉⌈⟩\}↖⊓√ ⌉§⌉⌋⊓⊔⟩≀\¬ √∇≀⌋⌉∫∫≀∇∫ ∫√⟩\ ↕⌉∫∫ ⊔⟩⇕⌉ ⟩\ ↕≀⌋‖∫ ⌊⌉⌋⊣⊓∫⌉ ↕≀⌋‖∫ ⊣∇⌉ √⊣∫∫⌉⌈ {∇≀⇕ √∇≀⌋⌉∫∫≀∇ ⊔≀ √∇≀⌋⌉∫∫≀∇ {⊣∫⊔⌉∇∅ ⟩\ ⊣⌈⌈⟩⊔⟩≀\⇔ ⊔⟨⌉ ⊣⌊∫≀↖ ↕⊓⊔⌉ ⊣⇕≀⊓\⊔ ≀{ ↕≀⊣⌈ ⟩⇕⌊⊣↕⊣\⌋⌉ ⊔⟩⇕⌉ ⟩∫ ∫⇕⊣↕↕⌉∇↙ F⟩\⊣↕↕†⇔ ⟩⌈↕⌉ ⊔⟩⇕⌉ ⌈⌉⌋∇⌉⊣∫⌉∫ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨⌉ √∇≀⌋⌉∫∫≀∇ ⌉§⌉⌋⊓⊔⟩\} ⊔⟨⌉ ∫⌉∇⟩⊣↕ ∫⌉⌋⊔⟩≀\ ∇⊓\∫ {⊣∫⊔⌉∇↙ O⊑⌉∇⊣↕↕⇔ A\⊣↕†‡⇔ ⊣ ⌋≀\∫⌉∇⊑⊣⊔⟩⊑⌉ ⌉∫⊔⟩⇕⊣⊔⌉ ≀{ ⊒⟨⊣⊔ ⊣ ⌋≀⇕√⟩↕⌉∇ ⌋⊣\ ⌈≀⇔ ⟩∫ \≀⊔ ⌉\≀⊓}⟨ ⊔≀ √∇≀⊑⟩⌈⌉ ⌊⌉⊔⊔⌉∇ √⌉∇{≀∇⇕⊣\⌋⌉ {≀∇ ⊣↕↕ ⌋≀⌈⌉∫↙ H≀⊒⌉⊑⌉∇⇔ ⟩{ ⊒⌉ ⌉§⊣⇕⟩\⌉ ⊔⟨⌉ A↕↕ ⌊⊣∇∫⇔ ⊒⌉ ∫⌉⌉ ⊔⟨⊣⊔ ⊣↕↕ ⊣√√↕⟩⌋⊣↖ ⊔⟩≀\∫ ⊣∇⌉ ∫√⌉⌈↖⊓√↙ T⟨⌉† ∇⊓\ ∈∋↖∀∞↗ {⊣∫⊔⌉∇↙ E§⌋⌉√⊔ ⟩\ ARC∈D⇔

F⟩}⊓∇⌉ ∞∈¬ M⟩∫∫ ∇⊣⊔⌉∫ ⊣\⌈ \≀∇⇕⊣↕⟩‡⌉⌈ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉∫ ⊒⟩⊔⟨ ∞↖̸K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫ {≀∇ TRFD⇔ QCD ⊣\⌈ DYFESM⇔ ⊣\⌈ △̸↖K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫ {≀∇ FLO▽∈ ⊣\⌈ ARC∈D↙ T⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⟩\⌋↕⊓⌈⌉ ⌊≀⊔⟨ ∇⌉⊣⌈∫ ⊣\⌈ ⊒∇⟩⊔⌉∫↙ ⊔⟨⌉ ∇⟩}⟨⊔⇕≀∫⊔ ⌋⟨⊣∇⊔∫ ∫⟨≀⊒ ⊔⟨⊣⊔ ⊔⟨⌉ ∇⌉⊣⌈ ⇕⟩∫∫ ∫⊔⊣↕↕ ⊔⟩⇕⌉ √∇⊣⌋⊔⟩⌋⊣↕↕† ⌈⟩∫⊣√√⌉⊣∇∫↙ R⌉⇕⊣∇‖⊣⌊↕†⇔ ⊔⟨⟩∫ ⟩∫ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨⌉ ↕⊣∇}⌉ ⇕⊣|≀∇⟩⊔† ≀{ ⊔⟨⌉ ⌋≀↕⌈⇔ ∫⟨⊣∇⟩\}⇔ ⊣\⌈ ⌋≀\⊙⟩⌋⊔ ∇⌉⊣⌈ ⇕⟩∫∫⌉∫ ⊣∇⌉ ⌉↕⟩⇕⟩\⊣⊔⌉⌈↙ T⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ∇⌉⇕⊣⟩\⟩\} ⟩\ ⊔⟨⌉ ↕⌉{⊔⇕≀∫⊔ ⌋⟨⊣∇⊔∫ ⊣∇⌉ ⇕≀∫⊔↕† ⌋⊣⊓∫⌉⌈ ⌊† ⊒∇⟩⊔⌉ ⇕⟩∫∫⌉∫↙ T⟨⌉∫⌉ ⇕⟩∫∫⌉∫ ⊣∇⌉ \≀⊔ ⊔⊣∇}⌉⊔⌉⌈ ⌊† ≀⊓∇ ∫⌋⟨⌉⇕⌉↙ F≀∇⊒⊣∇⌈⟩\} ⌋⊣\ ⌉↕⟩⇕⟩\⊣⊔⌉ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫ ⌊⌉⌋⊣⊓∫⌉ ≀{ ⊔⟨⌉ ⊒⊣† ⊒⌉ ⌋≀⊓\⊔ ⊔⟨⌉⇕↙ I\⌈⌉⌉⌈⇔ ⌋≀\∫⟩⌈⌉∇ ⊣ ⊒≀∇⌈ § ⊔⟨⊣⊔ ⟩∫ ⟩\⊑⊣↕⟩⌈⊣⊔⌉⌈ ⊣\⌈ ↕⊣⊔⌉∇ ⊔⟨⌉ ⌋⊣⌋⟨⌉ ↕⟩\⌉ ⊒⟨⌉∇⌉ ⟩⊔ ⊒⊣∫ ⟩\⊑⊣↕⟩⌈⊣⊔⌉⌈ ⟩∫ ∇⌉√↕⊣⌋⌉⌈ ⌊† ⊣\≀⊔⟨⌉∇ ⊒≀∇⌈ †↙ I{ ⊔⟨⌉ √∇≀⌋⌉∫∫≀∇ ⊔⟨⌉\ ∇⌉{⌉∇⌉\⌋⌉∫ §⇔ ⊒⌉ ⌋≀⊓\⊔ ⊔⟨⌉ ⇕⟩∫∫ ⊣∫ ⊣ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫ ⌉⊑⌉\ ⊔⟨≀⊓}⟨ ⊔⟨⌉ ∇⌉{⌉∇⌉\⌋⌉ ⊒≀⊓↕⌈ ⟨⊣⊑⌉ ⊣↕∫≀ ⇕⟩∫∫⌉⌈ ⊒⟩⊔⟨≀⊓⊔ ⊔⟨⌉ ⌋≀\↖ ⊙⟩⌋⊔↙ S≀⇕⌉ ≀{ ⊔⟨⌉∫⌉ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫ ⟨⟩⌈⌉ ∫⟨⊣∇⟩\} ⇕⟩∫∫⌉∫ ⊔⟨⊣⊔ ⌋⊣\ ⌊⌉ ⌉↕⟩⇕⟩\⊣⊔⌉⌈ ⊒⟩⊔⟨ {≀∇⊒⊣∇⌈⟩\}↙ T⟨⌉ ∇⌉⊣∫≀\ ⊒⟨† \≀⊔ ⊣↕↕ ∇⌉⊣⌈ ⇕⟩∫∫ ∫⊔⊣↕↕ ⊔⟩⇕⌉ ⟩∫ ∇⌉⇕≀⊑⌉⌈ ⟩\ ARC∈D ⟩∫ ⌊⌉⌋⊣⊓∫⌉ ∫≀⇕⌉ ≀{ ⊔⟨⌉ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫ ⌈≀ \≀⊔ ⟨⟩⌈⌉ ∫⟨⊣∇⟩\} ⊣⌋⌋⌉∫∫⌉∫↙ O⊑⌉∇⊣↕↕⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫ ⊣∇⌉ ⌉\⌋≀⊓∇⊣}⟩\}¬ ⊒⟩⊔⟨ A↕↕⇔ ⊣↕↕ √∇≀}∇⊣⇕∫ ∇⊓\ ⇕⊓⌋⟨ {⊣∫⊔⌉∇↙ W⟨⟩↕⌉ ⊔⟨⟩∫ ↕⌉⊑⌉↕ ≀{ ⌋≀⇕√⟩↕⌉∇ ∫⊓√√≀∇⊔ ⟩∫ ≀√⊔⟩⇕⟩∫⊔⟩⌋⇔ ⊒⌉ {⌉⌉↕ ⊔⟨⊣⊔ ⊣⌈⊑⊣\⌋⌉⌈ ⌋≀⇕√⟩↕⌉∇∫ ⌋⊣\ }⌉⊔ ⌋↕≀∫⌉∇ ⊔≀ A↕↕ ⊔⟨⊣\ ⊔≀ A\⊣↕†‡↙ T⟨⟩∫ ⟩∫ ⌊⌉⌋⊣⊓∫⌉ ⊔⟨⌉† ⟨⊣\⌈↕⌉ ↕≀≀√ ⟩\⊑⊣∇⟩⊣\⊔ ⊔⌉∇⇕∫ ⊣\⌈ ∫≀⇕⌉ ‖⟩\⌈∫ ≀{ \≀\↖⊣{⊘\⌉ {⊓\⌋⊔⟩≀\∫ ⟩\ ⊔⟨⌉⟩∇ ⊣\⊣↕†∫⌉∫↙ T⟨⌉ ⌉§⌋⌉√⊔⟩≀\∫ ⊣∇⌉ TRFD ⊣\⌈ DYFESM⇔ ⊒⟨⌉∇⌉ ⇕⊣\† ⊣∇∇⊣† ⊣⌋⌋⌉∫∫⌉∫ ⟨⊣⊑⌉ ∫⊓⌊∫⌋∇⟩√⊔⌉⌈ ∫⊓⌊∫⌋∇⟩√⊔∫↙ F∇≀⇕ ⊔⟨⌉ L≀⌋⊣↕ ⌊⊣∇∫ ⟩\ ⊔⟨⌉ ∇⟩}⟨⊔⇕≀∫⊔ ⌋⟨⊣∇⊔∫⇔ ⊒⌉ ∫⌉⌉ ⊔⟨⊣⊔ ↕≀⌋⊣↕↖ ≀\↕† {≀∇⊒⊣∇⌈⟩\} ⟩∫ \≀⊔ ⌉{{⌉⌋⊔⟩⊑⌉ {≀∇ ⊔⟨⌉ ⇕⊣|≀∇⟩⊔† ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙

T⟨∇⌉⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ∫⟨≀⊒ \≀ }⊣⟩\∫⇔ ⊒⟨⟩↕⌉ ⊔⟨⌉ ≀⊔⟨⌉∇ ⊔⊒≀ ⊣∇⌉ ∫√⌉⌉⌈ ⊓√ ⌊† ∞∞ ⊣\⌈ △∀↗↙ T⟨⌉ ∇⌉⊣∫≀\ {≀∇ ⊔⟨⌉ ≀⊑⌉∇⊣↕↕ ↕≀⊒ ⟩⇕√⊣⌋⊔ ⟩∫ ⊔⟨⌉ ∫⇕⊣↕↕ \⊓⇕⌊⌉∇ ≀{ {≀∇⊒⊣∇⌈∫ ⊔⟨⊣⊔ ⌋⊣\ ⌊⌉ ⟩∫∫⊓⌉⌈ ↕≀⌋⊣↕↕†↙ T⟨⌉∇⌉{≀∇⌉⇔ ⊒⌉ ⌋≀\⌋↕⊓⌈⌉ ⊔⟨⊣⊔ {≀∇⊒⊣∇⌈⟩\} ∇⌉∐⊓⟩∇⌉∫ ⟩\⊔⌉∇√∇≀⌋⌉⌈⊓∇⊣↕ ⊣\⊣↕†∫⟩∫↙ F∇≀⇕ ⊔⟨⌉ D⟩∫∞∈∀ ⌊⊣∇∫ ⟩\ ⊔⟨⌉ ∇⟩}⟨⊔⇕≀∫⊔ ⌋⟨⊣∇⊔∫⇔ ⊒⌉ ∫⌉⌉ ⊔⟨⊣⊔ {≀∇↖ ⊒⊣∇⌈⟩\} ⊓∫⟩\} ⊣ ↕⟩⇕⟩⊔⌉⌈ ⌈⟩∫⊔⊣\⌋⌉ ⟩∫ \≀⊔ ⌊⌉⊔⊔⌉∇ ⊔⟨⊣\ ⊔⟨⌉ A↕↕ ⌋⊣∫⌉↙ T⟨⟩∫ ⟩∫ ⌊⌉⌋⊣⊓∫⌉⇔ ⊣∫ ∫⟨≀⊒\ ⟩\ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ⌋⟨⊣∇⊔∫⇔ {≀∇⊒⊣∇⌈⟩\} ⟩\ A↕↕ ⌈≀⌉∫ \≀⊔ ⟩\⌋∇⌉⊣∫⌉ ⊔⟨⌉ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫ ∇⊣⊔⌉ ≀⊑⌉∇ B⊣∫⌉↙ T⟨⌉∇⌉{≀∇⌉⇔ ⌋⊣⌋⟨⌉ ⌋≀\⊙⟩⌋⊔∫ ⟩\ A↕↕ ⊣∇⌉ \≀⊔ ⌋⊣⊓∫⌉⌈ ⌊† {≀∇⊒⊣∇⌈⟩\}↙ C≀\∫⌉∐⊓⌉\⊔↕†⇔ ⊒⌉ ⌋⊣\\≀⊔ ⌉§√⌉⌋⊔ D⟩∫∞∈∀ ⊔≀ ∇⌉⌈⊓⌋⌉ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ≀⊑⌉∇ A↕↕ ⇕⊓⌋⟨↙ I\ {⊣⌋⊔⇔ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣∇⌉ ⟨⟩}⟨⌉∇⇔ ∫√⌉⌋⟩⊣↕↕† {≀∇ ARC∈D⇔ ⊒⟨⟩⌋⟨ ⟨⊣∫ ↕≀\} √∇≀⌈⊓⌋⌉∇↖⌋≀\∫⊓⇕⌉∇ ⌈⟩∫⊔⊣\⌋⌉∫ ⇐S⌉⌋⊔⟩≀\ ▽↙∞↙∈⇒↙ A∫ ⊣ ∇⌉∫⊓↕⊔⇔ {≀∇ ⊔⟨⌉∫⌉ ↕⊣∇}⌉ ⌋⊣⌋⟨⌉∫⇔ {≀∇⊒⊣∇⌈⟩\} ⊓∫⟩\} ⊣ ↕⟩⇕⟩⊔⌉⌈ ⌈⟩∫⊔⊣\⌋⌉ ⟩∫ ⊓\\⌉⌋⌉∫↖ ∫⊣∇† ⊣\⌈ ⌉⊑⌉\ ⊓\⌈⌉∫⟩∇⊣⌊↕⌉⇔ ∫⟩\⌋⌉ †≀⊓ ⇕⊣† ⇕⟩∫∫ ∫≀⇕⌉ {≀∇⊒⊣∇⌈∫↙ W⌉ ⊣↕∫≀ \≀⊔⌉ ⟩\ √⊣∫∫⟩\} ⊔⟨⊣⊔ ⊔⟨⌉ ⟩\∫⊔∇⊓⌋⊔⟩≀\ ≀⊑⌉∇⟨⌉⊣⌈ ≀{ {≀∇⊒⊣∇⌈⟩\} ⟩∫ \⌉}↕⟩}⟩⌊↕⌉↙ T≀ ∫⊓⇕⇕⊣∇⟩‡⌉⇔ {≀∇⊒⊣∇⌈⟩\} ⟩\ ⌋⊣⌋⟨⌉∫ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ⟩\ ⊔⟨⌉ A↕↕ ⌋⊣∫⌉ ⊣⌋⟨⟩⌉⊑⌉∫ ∫⊓⌊∫⊔⊣\⊔⟩⊣↕ ∇⌉⌈⊓⌋⊔⟩≀\∫ ⟩\ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉↙ W⟨⟩↕⌉ A↕↕ ⟩∫ ⊣ ∫↕⟩}⟨⊔↕† ≀√⊔⟩⇕⟩∫⊔⟩⌋ ∫⌋⌉\⊣∇⟩≀⇔ ⟩⊔ ⇕⊣† ⌊⌉ ⇕≀∇⌉ ∇⌉⊣↕⟩∫⊔⟩⌋ ⊔⟨⊣\ A\⊣↕†‡ {≀∇ ⊣↕↕ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⌉§⌋⌉√⊔ DYFESM ⊣\⌈ TRFD↙ A\⊣↕†‡ ⟩∫ \≀⊔ ⌉\≀⊓}⟨ ⊔≀ ∫√⌉⌉⌈ ⊓√ ⇕≀∫⊔ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ S⟩⇕⟩↕⊣∇↕†⇔ \⌉⟩⊔⟨⌉∇ ↕≀⌋⊣↕↖≀\↕† {≀∇⊒⊣∇⌈⟩\} \≀∇ ↕⟩⇕⟩⊔⟩\} ⊔⟨⌉ ⌈⟩∫⊔⊣\⌋⌉ ≀{ {≀∇⊒⊣∇⌈⟩\} ⟩\

⌋⊣⌋⟨⌉∫ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\≃∫ ⊒≀∇‖⟩\} ∫⌉⊔ ⟩∫ ⊣⊔⊔∇⊣⌋⊔⟩⊑⌉↙ ▽↙∋ F≀∇⊒⊣∇⌈⟩\} ⟩\ C⊣⌋⟨⌉∫ S⇕⊣↕↕⌉∇ ⊔⟨⊣\ ⊔⟨⌉ W≀∇‖⟩\} S⌉⊔ W⌉ \≀⊒ ⇕⌉⊣∫⊓∇⌉ ⊔⟨⌉ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉ ∫√⌉⌉⌈⊓√∫ ⊣⌋⟨⟩⌉⊑⌉⌈ ⌊† {≀∇↖ ⊒⊣∇⌈⟩\} ⟩\ ⌋⊣⌋⟨⌉∫ ∫⇕⊣↕↕⌉∇ ⊔⟨⊣\ ⊔⟨⌉ ⊒≀∇‖⟩\} ∫⌉⊔ ≀{ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ W⌉ ⊓∫⌉ ∞↖̸K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫ {≀∇ TRFD⇔ QCD ⊣\⌈ DYFESM⇔ ⊣\⌈ △̸↖ K⌊†⊔⌉ ⌋⊣⌋⟨⌉∫ {≀∇ FLO▽∈ ⊣\⌈ ARC∈D↙ F⟩}⊓∇⌉ ∞∈ √∇⌉∫⌉\⊔∫ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ⊣\⌈ \≀∇⇕⊣↕⟩‡⌉⌈ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉∫ ≀{ ⊔⟨⌉ ⊘⊑⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ T⟨⌉ ⊘}⊓∇⌉ ⟩∫ ≀∇}⊣\⟩‡⌉⌈ ↕⟩‖⌉ F⟩}⊓∇⌉ ∞∞↙ F≀∇ ∫√⊣⌋⌉ ∇⌉⊣∫≀\∫⇔ ⊒⌉ ≀\↕† √∇⌉∫⌉\⊔ ⊣ ∫⊓⇕⇕⊣∇† ≀{ ⊔⟨⌉ ∇⌉∫⊓↕⊔∫↙ A∫ ∫⟨≀⊒\ ⟩\ ⊔⟨⌉ ⇕⟩∫∫ ∇⊣⊔⌉ ⌋⟨⊣∇⊔∫⇔ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫ ⌈≀⇕⟩\⊣⊔⌉ ⟩\ ⊣↕↕ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⌉§⌋⌉√⊔ ≀\⌉↙ A∫ ⌉§√⌉⌋⊔⌉⌈⇔ {≀∇⊒⊣∇⌈⟩\} ⟩∫ }⌉\⌉∇⊣↕↕† \≀⊔ ⊑⌉∇† ∫⊓⌋⌋⌉∫∫{⊓↕ ⊣⊔ ∇⌉⇕≀⊑⟩\} ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫↙ R⌉⇕⊣∇‖⊣⌊↕†⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⟩⊔ ⌈≀⌉∫ \≀⊔ ⟩\⌋∇⌉⊣∫⌉ ⊔⟨⌉ ⊔≀⊔⊣↕ \⊓⇕⌊⌉∇ ≀{ ⌋≀\⊙⟩⌋⊔∫↙ I\ {⊣⌋⊔⇔ ⟩\ FLO▽∈⇔ ⟩⊔ ⌉⊑⌉\ ⌈⌉⌋∇⌉⊣∫⌉∫ ⊔⟨⌉⇕ ⊣∫ ⌉§√↕⊣⟩\⌉⌈ ⟩\ S⌉⌋⊔⟩≀\ ▽↙∈↙ F⊓∇⊔⟨⌉∇⇕≀∇⌉⇔ ⟩⊔ ⊓∫⊓⊣↕↕† ⌈⌉⌋∇⌉⊣∫⌉∫ ⊔⟨⌉ ≀⊔⟨⌉∇ ⊔†√⌉∫ ≀{ ⇕⟩∫∫⌉∫⇔ \⊣⇕⌉↕† ⌋≀↕⌈ ⊣\⌈ ∫⟨⊣∇⟩\} ⇕⟩∫∫⌉∫↙ F≀⌋⊓∫⟩\}≀\ A↕↕⇔ ⊒⌉ ∫⌉⌉ ⊔⟨⊣⊔⇔ ⌉⊑⌉\ ⊒⟩⊔⟨ ∫⇕⊣↕↕ ⌋⊣⌋⟨⌉∫⇔ {≀∇⊒⊣∇⌈⟩\} ∫√⌉⌉⌈∫ ⊓√ ⊔⟨∇⌉⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫↙ F⊓∇⊔⟨⌉∇⇕≀∇⌉⇔ \≀ ⊣√√↕⟩⌋⊣⊔⟩≀\ ∫⊓{{⌉∇∫ ∫↕≀⊒⌈≀⊒\∫↙ O\ ⊣⊑⌉∇⊣}⌉⇔ A↕↕ ∫√⌉⌉⌈∫ ⊓√ ⊔⟨⌉ ⊘⊑⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⌊† ∋∞↗↙ F≀∇ A\⊣↕†‡ ⊣\⌈ L≀⌋⊣↕⇔ ⊒⌉ ∇⌉⊣⌋⟨ ⊔⟨⌉ ∫⊣⇕⌉ ⌋≀\⌋↕⊓∫⟩≀\∫ ⊣∫ ⟩\ S⌉⌋⊔⟩≀\ ▽↙∈↙ I⊔ ⟩∫ ⟩\⊔⌉∇⌉∫⊔⟩\}⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⊔≀ ⌉§⊣⇕⟩\⌉ ⊔⟨⌉ D⟩∫∀∝∋∈ ⌊⊣∇∫↙ W⟨⟩↕⌉ ⊔⟨⌉ ⌉§⌉⌋⊓⊔⟩≀\⊔⟩⇕⌉∫ ≀{ A↕↕ ⊣∇⌉ ≀\↕† ∫↕⟩}⟨⊔↕† ∫⇕⊣↕↕⌉∇ ⊔⟨⊣\ ⊔⟨≀∫⌉ ≀{ D⟩∫∀∝∋∈⇔ ⊔⟨⌉ \⊓⇕⌊⌉∇∫ ≀{ {≀∇⊒⊣∇⌈∫ ⟩\ A↕↕ ⊣∇⌉ ⊓√ ⊔≀ ∞′ ⊔⟩⇕⌉∫ ↕⊣∇}⌉∇ ⊔⟨⊣\ ⟩\ D⟩∫∀∝∋∈↙ T⟨⌉∇⌉{≀∇⌉⇔ ⇕≀∫⊔ ≀{ ⊔⟨⌉ ⌉§⊔∇⊣ {≀∇⊒⊣∇⌈∫ ⟩\ A↕↕ ⌈≀ \≀⊔ ⌊∇⟩\} ⊣\† ⌊⌉\⌉⊘⊔↙ T⟨⌉ {≀∇⊒⊣∇⌈⌉⌈ ⌈⊣⊔⊣ }⌉⊔∫ ⌈⟩∫√↕⊣⌋⌉⌈ {∇≀⇕ ⊔⟨⌉ ⌋≀\∫⊓⇕⌉∇ ⌋⊣⌋⟨⌉ ⌊⌉{≀∇⌉ ⟩⊔ ⟩∫ ⊓∫⌉⌈↙ T⟨⌉ ∇⌉⊣∫≀\ ⊒⟨† ⊔⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ ≀{ A↕↕ ⟩∫ \≀⊔ ⊒≀∇∫⌉ ⟩∫ ⊔⊒≀↖{≀↕⌈↙ F⟩∇∫⊔⇔ ⊔⟨⌉ ⌈⊣⊔⊣ ⌈⟩∫√↕⊣⌋⌉⌈ ⌊† ⊔⟨⌉ ⌉§⊔∇⊣ {≀∇⊒⊣∇⌈∫ ⟩\ A↕↕ ⊒≀⊓↕⌈ ⟨⊣⊑⌉ ⌊⌉⌉\ ⌈⟩∫√↕⊣⌋⌉⌈ ⌊† ≀⊔⟨⌉∇ ⌈⊣⊔⊣ ⊣\†⊒⊣†↙ T⟨⟩∫ ⟩∫ ⟩\⊔⊓⟩⊔⟩⊑⌉ ⟩{ ⊒⌉ \≀⊔⌉ ⊔⟨⌉ ↕⊣∇}⌉ ⇕⟩∫∫ ∇⊣⊔⌉∫ ≀{ FLO▽∈ ⊣\⌈ ARC∈D↙ S⌉⌋≀\⌈⇔ ⊔⟨⌉ \⌉⊔⊒≀∇‖ ⊔⟨⊣⊔ ⊒⌉ ⊓∫⌉ ⟨⊣∫ ⊣ ⌊⊣\⌈⊒⟩⌈⊔⟨ ↕⊣∇}⌉ ⌉\≀⊓}⟨ ⊔≀ ⊔≀↕⌉∇⊣⊔⌉ ⊔⟨⌉ ⌉§⊔∇⊣ ⊓∫⌉↕⌉∫∫ ⊔∇⊣{⊘⌋ }⌉\⌉∇⊣⊔⌉⌈↙ H≀⊒⌉⊑⌉∇⇔ ⟩\ \⌉⊔⊒≀∇‖∫ ⊒⟩⊔⟨ ↕⌉∫∫ ⌊⊣\⌈⊒⟩⌈⊔⟨ ≀∇ ⊒⟨⌉\ ⊔⟨⌉ ∇⊣⊔⌉∫ ≀{ ⌈⟩∫√↕⊣⌋⌉⇕⌉\⊔ ⊣∇⌉ ∫⇕⊣↕↕⌉∇⇔ D⟩∫∀∝∋∈ ⊒⟩↕↕ ↕⟩‖⌉↕† √⌉∇{≀∇⇕ ⌊⌉⊔⊔⌉∇ ⊔⟨⊣\ A↕↕↙ T⟨⌉∇⌉{≀∇⌉⇔ ⟩⊔ ⟩∫ ⊣⌈⊑⟩∫⊣⌊↕⌉ ⊔≀ ↕⟩⇕⟩⊔ ⊔⟨⌉ {≀∇⊒⊣∇⌈⟩\} ⌈⟩∫⊔⊣\⌋⌉ ⟩\ ∫⇕⊣↕↕ ⌋⊣⌋⟨⌉∫↙ W⌉ ⊣∇⌉ ⌋⊓∇∇⌉\⊔↕† ⟩\⊑⌉∫⊔⟩}⊣⊔⟩\} ⊔⟨⌉ ⟩∫∫⊓⌉ {⊓∇⊔⟨⌉∇↙

̸C≀\⌋↕⊓∫⟩≀\∫ L≀\}↖↕⊣⊔⌉\⌋† ⇕⌉⇕≀∇† ⊣⌋⌋⌉∫∫⌉∫ ⊣∇⌉ ⊣ ⇕⊣|≀∇ ∫≀⊓∇⌋⌉ ≀{ ∫↕≀⊒⌈≀⊒\ ⟩\ ∫⌋⊣↕⊣⌊↕⌉ ∫⟨⊣∇⌉⌈↖⇕⌉⇕≀∇† ⇕⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ O\⌉ ⊒⊣† ⊔≀ ⌋≀√⌉ ⊒⟩⊔⟨ ⊔⟨⌉∫⌉ ↕⊣⊔⌉\⌋⟩⌉∫ ⟩∫ ⊔≀ ≀⊑⌉∇↕⊣√ ⇕⌉⇕≀∇† ⊣⌋⌋⌉∫∫⌉∫⊒⟩⊔⟨ ⌋≀⇕√⊓⊔⊣⊔⟩≀\ ⊑⟩⊣ ⌈⊣⊔⊣ {≀∇⊒⊣∇⌈⟩\}↙ I\ ⊔⟨⟩∫ √⊣√⌉∇⇔ ⊒⌉ ⟨⊣⊑⌉ √∇⌉∫⌉\⊔⌉⌈ ⊣ {∇⊣⇕⌉⊒≀∇‖ {≀∇ ⊣ ⌋≀⇕√⟩↕⌉∇ ⊣↕}≀∇⟩⊔⟨⇕ {≀∇ {≀∇⊒⊣∇⌈⟩\} ⊣\⌈⇔ ⌊⊣∫⌉⌈ ≀\ ⊣⌈⌈∇⌉∫∫ ⊔∇⊣⌋⌉∫⇔ ⌉⊑⊣↕⊓⊣⊔⌉⌈ ⊔⟨⌉ √⌉∇{≀∇⇕⊣\⌋⌉ }⊣⟩\∫ ≀{ {≀∇⊒⊣∇⌈⟩\}↙ T⟨⟩∫ √⊣√⌉∇ ∫⟨≀⊒∫ ⊔⟨⊣⊔ ∫⊓√√≀∇⊔ {≀∇ {≀∇⊒⊣∇⌈⟩\} ⟩\ ∫⟨⊣∇⌉⌈↖⇕⌉⇕≀∇† ⇕⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫ √∇≀⇕⟩∫⌉∫ ⊔≀ ⌈⌉↕⟩⊑⌉∇ }≀≀⌈ ⊣√√↕⟩⌋⊣⊔⟩≀\ ∫√⌉⌉⌈⊓√∫↙ A\ ≀√⊔⟩⇕⟩∫⊔⟩⌋ ∫⊓√√≀∇⊔ {≀∇ ⌈⊣⊔⊣ {≀∇⊒⊣∇⌈⟩\} ⊣⌋⟨⟩⌉⊑⌉∫ ↕⊣∇}⌉ ∇⌉⌈⊓⌋⊔⟩≀\∫ ⟩\ ⌉§⌉⌋⊓⊔⟩≀\ ⊔⟩⇕⌉↙ O\ ⊣⊑⌉∇⊣}⌉⇔ ⊔⟨⌉ ⊣√√↕⟩⌋⊣⊔⟩≀\∫ ⊣∇⌉ ∫√⌉⌈↖⊓√ ⌊† ⊣⌊≀⊓⊔ ▽′↗ {≀∇ ↕⊣∇}⌉ ⌋⊣⌋⟨⌉∫ ⊣\⌈ ∋′↗ {≀∇ ∫⇕⊣↕↕ ⌋⊣⌋⟨⌉∫↙ F≀∇ ↕⊣∇}⌉ ⌋⊣⌋⟨⌉∫⇔ √∇⊣⌋⊔⟩⌋⊣↕↕† ⊣↕↕ ∫⟨⊣∇⟩\} ∇⌉⊣⌈ ⇕⟩∫∫⌉∫ ⊣\⌈ ⇕⊣\† ⌋≀↕⌈ ∇⌉⊣⌈ ⇕⟩∫∫⌉∫ ⌈⟩∫⊣√√⌉⊣∇↙ F≀∇ ∫⇕⊣↕↕ ⌋⊣⌋⟨⌉∫⇔ {≀∇⊒⊣∇⌈⟩\} ∇⊣∇⌉↕† ⟩\⌋∇⌉⊣∫⌉∫⊔⟨⌉ \⊓⇕⌊⌉∇ ≀{ ⌋≀\⊙⟩⌋⊔ ⇕⟩∫∫⌉∫↙ F≀∇ {≀∇⊒⊣∇⌈⟩\} ⊔≀ ⌊⌉ ⌉{{⌉⌋⊔⟩⊑⌉⇔ ⟨≀⊒⌉⊑⌉∇⇔ ⊔⟨⌉ ⌋≀⇕√⟩↕⌉∇ ⇕⊓∫⊔ √⌉∇{≀∇⇕ ⟩\⊔⌉∇√∇≀⌋⌉⌈⊓∇⊣↕ ⊣\⊣↕†∫⟩∫↙ S⟩⇕⟩↕⊣∇↕†⇔ ∫†⇕⌊≀↕⟩⌋ ⊣\⊣↕†∫⟩∫⇔ ∇⊣\}⌉ ⊣\⊣↕†∫⟩∫⇔ ⊣\⌈ ⌋≀\∫⊔⊣\⊔ √∇≀√⊣}⊣⊔⟩≀\ ⊣∇⌉ ∇⌉∐⊓⟩∇⌉⌈ {≀∇ }≀≀⌈ √⌉∇{≀∇⇕⊣\⌋⌉↙ W⌉ ⊣∇⌉ ⌋⊓∇∇⌉\⊔↕† ⟩\⊑⌉∫⊔⟩}⊣⊔⟩\} ⊔⊒≀ ⟩∫∫⊓⌉∫↙ F⟩∇∫⊔⇔ ⊒⌉ ⊣∇⌉ ⊣⊔⊔⌉⇕√⊔↖ ⟩\} ⊔⟨⌉ {⊓↕↕ ⊣⊓⊔≀⇕⊣⊔⟩≀\ ≀{ ⊣\ ⊣↕}≀∇⟩⊔⟨⇕ {≀∇ ⌈⊣⊔⊣ {≀∇⊒⊣∇⌈⟩\} ⊣\⌈ ⟩⊔∫ ⟩\⊔⌉}∇⊣⊔⟩≀\ ⟩\ ⊣ ⌋≀⇕√⟩↕⌉∇↙ S⌉⌋≀\⌈⇔ ⊒⌉ ⊣∇⌉ {≀⌋⊓∫⟩\} ≀\ ⊓\⌈⌉∇↖ ∫⊔⊣\⌈⟩\} ⊔⟨⌉ ⟩\⊔⌉∇⊣⌋⊔⟩≀\ ⌊⌉⊔⊒⌉⌉\ {≀∇⊒⊣∇⌈⟩\} ⊣\⌈ √∇⌉{⌉⊔⌋⟨⟩\} ⊣\⌈ ≀\ ⊓∫⟩\} ⌊≀⊔⟨ ⊔⌉⌋⟨\⟩∐⊓⌉∫ ⟩\ ⊔⟨⌉ ∫⊣⇕⌉ ⌋≀⌈⌉↙

A⌋‖\≀⊒↕⌉⌈}⇕⌉\⊔∫ W⌉ ⊔⟨⊣\‖ ⊔⟨⌉ ∇⌉{⌉∇⌉⌉∫ {≀∇ ⊔⟨⌉⟩∇ {⌉⌉⌈⌊⊣⌋‖↙ D⊣⊑⟩⌈ K≀⊓{⊣⊔† ⟩∫ ∫⊓√↖ √≀∇⊔⌉⌈ ⌊† U\⟩⊑⌉∇∫⟩⌈⊣⌈ S⟩⇕≻≀\ B≀↕≻�⊑⊣∇ ⊣\⌈ CONICIT⇔ ⌊≀⊔⟨ ≀{ V⌉\⌉‡⊓⌉↕⊣↙ J≀∫⌉√ T≀∇∇⌉↕↕⊣∫ ⟩∫ √⊣∇⊔↕† ∫⊓√√≀∇⊔⌉⌈ ⌊† ⊣\ NSF Y≀⊓\} I\⊑⌉∫⊔⟩}⊣⊔≀∇ A⊒⊣∇⌈↙ R⌉{⌉∇⌉\⌋⌉∫ ∪∞⊎ S↙ A⌈⊑⌉ ⊣\⌈ M↙ H⟩↕↕↙ W⌉⊣‖ O∇⌈⌉∇⟩\} ↖ A N⌉⊒ D⌉⊘\⟩⊔⟩≀\↙ I\ P∇≀⌋⌉⌉⌈↖ ⟩\}∫ ≀{ ⊔⟨⌉ ∞⊔⟨ A\\⊓⊣↕ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ S†⇕√≀∫⟩⊓⇕ ≀\ C≀⇕√⊓⊔⌉∇ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉⇔ √⊣}⌉∫ ∞∘∞∋⇔ M⊣† ∞∃∃′↙ ∪∈⊎ A↙ A}⊣∇⊒⊣↕↙ P⌉∇{≀∇⇕⊣\⌋⌉ T∇⊣⌈⌉≀{{∫ ⟩\ M⊓↕⊔⟩⊔⟨∇⌉⊣⌈⌉⌈ P∇≀⌋⌉∫∫≀∇∫↙ I\ IEEE T∇⊣\∫⊣⌋⊔⟩≀\∫ ≀\ P⊣∇⊣↕↕⌉↕ ⊣\⌈ D⟩∫⊔∇⟩⌊⊓⊔⌉⌈ S†∫⊔⌉⇕∫⇔ ⊑≀↕↖ ⊓⇕⌉ ∋⇔ √⊣}⌉∫ ▽∈▽∘▽∋∃⇔ S⌉√⊔⌉⇕⌊⌉∇ ∞∃∃∈↙ ∪∋⊎ U↙ B⊣\⌉∇|⌉⌉↙ D⌉√⌉\⌈⌉\⌋⌉A\⊣↕†∫⟩∫ {≀∇ S⊓√⌉∇⌋≀⇕√⊓⊔⟩\}↙K↕⊓⊒⌉∇ A⌋⊣↖ ⌈⌉⇕⟩⌋ P⊓⌊↕⟩∫⟨⌉∇∫⇔ N≀∇⊒⌉↕↕⇔ MA⇔ ∞∃∀∀↙ ∪△⊎ M↙ B⌉∇∇† ⌉⊔ ⊣↕↙ T⟨⌉ P⌉∇{⌉⌋⊔ C↕⊓⌊ B⌉\⌋⟨⇕⊣∇‖∫¬ E{{⌉⌋⊔⟩⊑⌉ P⌉∇{≀∇⇕⊣\⌋⌉ E⊑⊣↕⊓⊣⊔⟩≀\ ≀{ S⊓√⌉∇⌋≀⇕√⊓⊔⌉∇∫↙ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ J≀⊓∇\⊣↕ ≀{ S⊓√⌉∇↖ ⌋≀⇕√⊓⊔⌉∇ A√√↕⟩⌋⊣⊔⟩≀\∫⇔ ∋⇐∋⇒¬▽∘△′⇔ F⊣↕↕ ∞∃∀∃↙ ∪▽⊎ R↙ E⟩}⌉\⇕⊣\\⇔ J↙ H≀⌉⊙⟩\}⌉∇⇔ G↙ J⊣§≀\⇔ ⊣\⌈ D↙ P⊣⌈⊓⊣↙ T⟨⌉ C⌉⌈⊣∇ F≀∇↖ ⊔∇⊣\ P∇≀|⌉⌋⊔↙ T⌉⌋⟨\⟩⌋⊣↕ R⌉√≀∇⊔ ∞∈∉⇔ C⌉\⊔⌉∇ {≀∇ S⊓√⌉∇⌋≀⇕√⊓⊔⟩\} R⌉∫⌉⊣∇⌋⟨ ⊣\⌈ D⌉⊑⌉↕≀√⇕⌉\⊔⇔ O⌋⊔≀⌊⌉∇ ∞∃∃∈↙ ∪⊎̸ K↙ G⟨⊣∇⊣⌋⟨≀∇↕≀≀⇔ D↙ L⌉\≀∫‖⟩⇔ J↙ L⊣⊓⌈≀\⇔ P↙ G⟩⌊⌊≀\∫⇔ A↙ G⊓√⊔⊣⇔ ⊣\⌈ J↙ H⌉\\⌉∫∫†↙ M⌉⇕≀∇† C≀\∫⟩∫⊔⌉\⌋† ⊣\⌈ E⊑⌉\⊔ O∇⌈⌉∇⟩\} ⟩\ S⌋⊣↕↖ ⊣⌊↕⌉ S⟨⊣∇⌉⌈↖M⌉⇕≀∇† M⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ ∞⊔⟨ A\\⊓⊣↕ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ S†⇕√≀∫⟩⊓⇕ ≀\ C≀⇕√⊓⊔⌉∇ A∇⌋⟨⟩⊔⌉⌋↖ ⊔⊓∇⌉⇔ √⊣}⌉∫ ∞▽∘∈⇎ M⊣† ∞∃∃′↙ ∪⊎ D↙ G↕⊣∫⌋≀ ⌉⊔ ⊣↕↙ U√⌈⊣⊔⌉↖B⊣∫⌉⌈ C⊣⌋⟨⌉ C≀⟨⌉∇⌉\⌋⌉ P∇≀⊔≀⌋≀↕∫ {≀∇ S⌋⊣↕↖ ⊣⌊↕⌉ S⟨⊣∇⌉⌈↖M⌉⇕≀∇† M⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ T⌉⌋⟨\⟩⌋⊣↕ R⌉√≀∇⊔ CSL↖ TR↖∃∋↖▽∀∀⇔ C≀⇕√⊓⊔⌉∇ S†∫⊔⌉⇕∫ L⊣⌊≀∇⊣⊔≀∇†⇔ S⊔⊣\{≀∇⌈ U\⟩⊑⌉∇∫⟩⊔†⇔ N≀⊑⌉⇕⌊⌉∇ ∞∃∃∋↙ ∪∀⊎ C↙ K∇⊓∫‖⊣↕ ⊣\⌈ M↙ S\⟩∇↙ T⟨⌉ P⌉∇{≀∇⇕⊣\⌋⌉ ≀{ M⊓↕⊔⟩∫⊔⊣}⌉ I\⊔⌉∇⌋≀\\⌉⌋↖ ⊔⟩≀\ N⌉⊔⊒≀∇‖∫ {≀∇ M⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ I\ IEEE T∇⊣\∫↙ ≀\ C≀⇕√⊓⊔↖ ⌉∇∫⇔ √⊣}⌉∫ ∞′∃∞∘∃∀⇔ D⌉⌋⌉⇕⌊⌉∇ ∞∃∀∋↙ ∪∃⊎ M↙ L⊣⇕⇔ E↙ R≀⊔⟨⌊⌉∇}⇔ ⊣\⌈ M↙ W≀↕{↙ T⟨⌉ C⊣⌋⟨⌉ P⌉∇{≀∇⇕⊣\⌋⌉ ⊣\⌈ O√⊔⟩⇕⟩‡⊣⊔⟩≀\∫ ≀{ B↕≀⌋‖⌉⌈ A↕}≀∇⟩⊔⟨⇕∫↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ △⊔⟨ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ C≀\{⌉∇⌉\⌋⌉≀\ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⊣↕ S⊓√√≀∇⊔{≀∇ P∇≀}∇⊣⇕↖ ⇕⟩\} L⊣\}⊓⊣}⌉∫ ⊣\⌈ O√⌉∇⊣⊔⟩\} S†∫⊔⌉⇕∫⇔ √⊣}⌉∫ ∌∘△⇔ A√∇⟩↕ ∞∃∃∞↙ ∪∞′⊎ D↙ L⌉\≀∫‖⟩⇔ J↙ L⊣⊓⌈≀\⇔ K↙ G⟨⊣∇⊣⌋⟨≀∇↕≀≀⇔W↙ W⌉⌊⌉∇⇔ A↙ G⊓√⊔⊣⇔ J↙ H⌉\↖ \⌉∫∫†⇔ M↙ H≀∇≀⊒⟩⊔‡⇔ ⊣\⌈ M↙ S↙ L⊣⇕↙ T⟨⌉ S⊔⊣\{≀∇⌈ D⊣∫⟨ M⊓↕⊔⟩↖ √∇≀⌋⌉∫∫≀∇↙ IEEE C≀⇕√⊓⊔⌉∇⇔ √⊣}⌉∫ ∌∘∃⇔ M⊣∇⌋⟨ ∞∃∃∈↙ ∪∞∞⊎ T↙ M≀⊒∇† ⊣\⌈ A↙ G⊓√⊔⊣↙ T≀↕⌉∇⊣⊔⟩\} L⊣⊔⌉\⌋† ⊔⟨∇≀⊓}⟨ S≀{⊔⊒⊣∇⌉↖ C≀\⊔∇≀↕↕⌉⌈ P∇⌉{⌉⊔⌋⟨⟩\} ⟩\ S⟨⊣∇⌉⌈↖M⌉⇕≀∇† M⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ J≀⊓∇\⊣↕ ≀{ P⊣∇⊣↕↕⌉↕ ⊣\⌈ D⟩∫⊔∇⟩⌊⊓⊔⌉⌈ C≀⇕√⊓⊔⟩\}⇔ ∞∈⇐∈⇒¬∀∘∞′⇎ J⊓\⌉ ∞∃∃∞↙ ∪∞∈⊎ T↙ M≀⊒∇†⇔ M↙ L⊣⇕⇔ ⊣\⌈ A↙ G⊓√⊔⊣↙ D⌉∫⟩}\ ⊣\⌈ E⊑⊣↕⊓⊣⊔⟩≀\ ≀{ ⊣ C≀⇕↖ √⟩↕⌉∇ A↕}≀∇⟩⊔⟨⇕ {≀∇ P∇⌉{⌉⊔⌋⟨⟩\}↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ ▽⊔⟨ I\⊔⌉∇↖ \⊣⊔⟩≀\⊣↕ C≀\{⌉∇⌉\⌋⌉ ≀\ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⊣↕ S⊓√√≀∇⊔ {≀∇ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉∫ ⊣\⌈ O√⌉∇⊣⊔⟩\} S†∫⊔⌉⇕∫⇔ √⊣}⌉∫ ∉∘∋⇔ O⌋⊔≀⌊⌉∇ ∞∃∃∈↙ ∪∞∋⊎ C↙ D↙ P≀↕†⌋⟨∇≀\≀√≀⊓↕≀∫⌉⊔ ⊣↕↙ P⊣∇⊣{∇⊣∫⌉↖∈¬ A\ E\⊑⟩∇≀\⇕⌉\⊔{≀∇ P⊣∇⊣↕↖ ↕⌉↕⟩‡⟩\}⇔ P⊣∇⊔⟩⊔⟩≀\⟩\}⇔ S†\⌋⟨∇≀\⟩‡⟩\}⇔ ⊣\⌈ S⌋⟨⌉⌈⊓↕⟩\} P∇≀}∇⊣⇕∫ ≀\ M⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ ∞∃∀∃ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ C≀\{⌉∇⌉\⌋⌉ ≀\ P⊣∇⊣↕↕⌉↕ P∇≀⌋⌉∫∫⟩\}⇔ ⊑≀↕⊓⇕⌉ II⇔ √⊣}⌉∫ ∋∃∘△∀⇔ A⊓}⊓∫⊔ ∞∃∀∃↙ ∪∞△⊎ D↙ K↙ P≀⊓↕∫⌉\↙ M⌉⇕≀∇† L⊣⊔⌉\⌋† R⌉⌈⊓⌋⊔⟩≀\ ⊑⟩⊣ D⊣⊔⊣ P∇⌉{⌉⊔⌋⟨⟩\} ⊣\⌈ D⊣⊔⊣ F≀∇⊒⊣∇⌈⟩\} ⟩\ S⟨⊣∇⌉⌈ M⌉⇕≀∇† M⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ P⟨↙D↙ ⊔⟨⌉∫⟩∫⇔ U\⟩⊑⌉∇∫⟩⊔† ≀{ I↕↕⟩\≀⟩∫ ⊣⊔ U∇⌊⊣\⊣↖C⟨⊣⇕√⊣⟩}\↙ A↕∫≀ C⌉\⊔⌉∇ {≀∇ S⊓√⌉∇⌋≀⇕√⊓⊔⟩\} R⌉∫⌉⊣∇⌋⟨ ⊣\⌈ D⌉⊑⌉↕≀√⇕⌉\⊔ R⌉√≀∇⊔ ∞∋⇔ J⊓↕† ∞∃∃△↙ ∪∞▽⊎ D↙ K↙ P≀⊓↕∫⌉\ ⊣\⌈ P↙↖C↙ Y⌉⊒↙ E§⌉⌋⊓⊔⟩≀\ D∇⟩⊑⌉\ T≀≀↕∫ {≀∇ P⊣∇⊣↕↖ ↕⌉↕ S⟩⇕⊓↕⊣⊔⟩≀\ ≀{ P⊣∇⊣↕↕⌉↕ A∇⌋⟨⟩⊔⌉⌋⊔⊓∇⌉∫ ⊣\⌈ A√√↕⟩⌋⊣⊔⟩≀\∫↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ S⊓√⌉∇⌋≀⇕√⊓⊔⟩\} ≃∃∋⇔ √⊣}⌉∫ ∀′̸∘∀∄⇔ N≀⊑⌉⇕↖ ⌊⌉∇ ∞∃∃∋↙ ∪∞⊎̸ D↙ K↙ P≀⊓↕∫⌉\ ⊣\⌈ P↙↖C↙ Y⌉⊒↙ D⊣⊔⊣ P∇⌉{⌉⊔⌋⟨⟩\} ⊣\⌈ D⊣⊔⊣ F≀∇⊒⊣∇⌈⟩\} ⟩\ S⟨⊣∇⌉⌈ M⌉⇕≀∇† M⊓↕⊔⟩√∇≀⌋⌉∫∫≀∇∫↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ ≀{ ⊔⟨⌉ ∞∃∃△ I\⊔⌉∇\⊣⊔⟩≀\⊣↕ C≀\{⌉∇⌉\⌋⌉ ≀\ P⊣∇⊣↕↕⌉↕ P∇≀⌋⌉∫∫⟩\}⇔ ⊑≀↕⊓⇕⌉ II⇔ √⊣}⌉∫ ∈∘̸∈∀′⇔ A⊓}⊓∫⊔ ∞∃∃△↙ ∪∞⊎ M↙ E↙ W≀↕{ ⊣\⌈ M↙ S↙ L⊣⇕↙ A D⊣⊔⊣ L≀⌋⊣↕⟩⊔† O√⊔⟩⇕⟩‡⟩\} A↕}≀∇⟩⊔⟨⇕↙ I\ P∇≀⌋⌉⌉⌈⟩\}∫ACM SIGPLAN ∃∞ C≀\{⌉∇⌉\⌋⌉ ≀\ P∇≀}∇⊣⇕⇕⟩\} L⊣\}⊓⊣}⌉ D⌉∫⟩}\ ⊣\⌈ I⇕√↕⌉⇕⌉\⊔⊣⊔⟩≀\⇔ √⊣}⌉∫ ∋′∘△△⇔ J⊓\⌉ ∞∃∃∞↙